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Infection Control Inspection/Survey Form: Revised 8-12-2011
Dental Office Name/Address:

Licensee Name: : Owner Dentist Name:
First Inspection [ Follow Up Inspection — Date:
Inspectors:
Compliance level 1-4 Has a written infection control program.
3 Yes No Includes a written system of sterilization process monitoring
3 Yes No. Includes a written process for managing semicritical and critical items
3 Yes No Includes a written process for managing failed chemical, heat or biclogical monitoring
3 Yes No Includes written policies for use of Personal Protective Equipment (PPE)
3 Yes No Includes documentation of vaccinations offered to HCW with infectious exposure
risk (Hepatitis B, influenza per CDC)
3 Yes No Includes documentation that vaccinations declined by health care workers
3 Yes No Includes vaccination records for all employees with exposure risks
3 Yes No Includes written policies and procedures for handling and management of sharps
3 Yes No Includes a Sharps Injury Log exist
3 Yes No Includes a written post exposure medical evaluation plan and 24/7 contact #
3 Yes No Includes documentation of post exposure follow-up for all sharps injuries involving contaminated instruments.
3 Yes No Includes written palicies and procedures for medical waste management
3 Yes No Licensed waste hauler used for regulated waste---Name and/or Telephone Number:
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3 Yes No Includes written policies and procedures for aseptic management during patient care

3 Yes No Includes written policies-and procedures for surface disinfection and environmental barrier protection
3 Yes No Includes written policies and procedures for laboratory procedures

3 Yes No Includes written policy and procedure for patients known to have communicable disease on arrival {TB, influenza)
3 Yes No Comprehensive medical history form in use to evaluate patients

2 Yes No Ensures patient information routinely reviewed and updated.

Record Keeping Each Practice Must....

3 Yes No Reviews the written infection control plan at least annually to ensure compliance with best practices
3 Yes No Documentation of Bloodborne Pathogen training at date of hire and annually thereafter '

3 Yes No Documentation of training of health-care employees in selection and use of PPE

3 Yes No Documents corrective actions for all deviations from written policy

3 Yes No  Up-to-date confidential employee heaith records

3 Yes No Employee heaith records kept for 30+ years — since opening—— Date:

3 Yes No Injury/incident records

3 Yes No Qualified designated health care provider identified. (Use CDC: needle stick/sharps injury /exposure protocol)
3 Yes No Emergency telephone numbers posted

3 Yes No Training records kept for 3+ years

3 Yes No Informed refusal declination records of indicated immunizations/vaccination

4 Yes No Equipment repair and maintenance records

1 Yes No Biological weekly monitoring logs

3 Yes No Post exposure evaluation and follow-up records
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Yes

No

Maintenance log for sterilization equipment is-up-to-date

Yes

No

Weekly biological testing logs maintained for 2+ years__1 since opening ] Date:

Has an employee training and monijtoring program

2 Yes No Provides and documents appropriate training for alf staff assigned to process
semi-critical and critical instruments

3 Yes No a) provides hand-on training

2 Yes No Monitors and documents compliance with use of PPE

2 Yes No Provides and documents training in hand hygiene

2 Yes No Provides annual Infection Control training

Communicable Disease Control Procedures

1 Yes No Single use or sterilization for critical items

Yes No Multi-dose vials used
1 Yes No a) If yes, vials are only entered with new, sterile syringe with a new, sterile needle
2 Yes No b) Cap of multi-dose vial cleaned with alcohol based wipe before being accessed
2 Yes No c} Are mulii-use vials discarded when expired or 28 days after initial

access (as applicable)- Must have date when 1% accessed

2 Yes No : d) Is initial access dated on the multi-use vials?

Yes No Fluid infusion and administration sets (IV bags, tubing and connectors) used?
1 Yes No a) If yes, used only on one patient
1 Yes No b} Disposed of after single use ?
1 Yes No c) Single IV bag is nat used to mix medications for more than one patient

r
!
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1 Yes No d) Single dose medication/infusions are used for only one patient and discarded after use

2 Yes No Personnel wear utility gloves when processing contaminated instruments- Not latex type for patient care
2 Yes No Supplies for hand hygiene are accessible to employees at point of need

2 Yes No Soap and water easily accessible

2 Yes No Alcohol based rubs easily accessible-if used

1 Yes No Team members display appropriate hand hygiene technigues

Appropriate PPE supplies accessible for employees with exposure risks

1 Yes No Gloves (Latex and latex free or just latex free)

1 Yes No Masks

1 Yes No NA Sterile Surgical Gloves-—for surgical procedures (Examples: )
1 Yes No Safety glasses with side shield or full face shields

1 Yes No Disposable gowns/laundered gowns offered

2 Yes No Health care workers display appropriate use of PPE barriers

3 Yes No Running water eye wash station accessible

2 Yes No Appropriate barrier products available (dental dams, protective eyewear, other)

4 Yes No Basic first aid products and equipment available

2 Yes No Dental unit water lines flushed between patients for a minimum of 20 seconds

4 Yes Na Dental unit water lines are treated to remove hiofilm.

4 Yes No Dental unit water lines are tested to meet the potable water standard of EPA {< 500 CFU/mL}
4 Yes No Dental unit water lines not meeting the potable water standard of EPA are

treated and retested.

O
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Cleaning, Disinfection and Sterilization of patient care devices, instruments

Biofilm and organic matter are removed from critical and semi-critical

2 Yes No
instruments using detergents or enzymatic cleaners prior to sterilization.
1 Yes No Sterilization equipment available and fully functional
Yes No Number of working autoclaves:
Yes No Number of working chemiclaves:
Yes No Number of working dry heat sterilizers:
Yes No Number of working Flash steam sterilizers (Statim):
Yes No Number of working ultrasonic cleaners:
Yes Mo Endodontic files/instrumentation sterilized or disposed
1 Yes No Is Biological testing of sterilizer completed weekly
Yes No If independent biotogical testing service, name:
2 Yes No If in-office biological testing, is control processed?
2 Yes No Sterilization cycles are verified with chemical/heat indicator. Both interior and external indicators
1 Yes No Critical items {any instrument that penetrates soft tissue or bone) instruments
are sterilized after each use.
2 Yes No Proper sterilization loading technique, not overloading
1 Yes No Heat Tolerant Handpieces are sterilized after each use. :
2 Yes No Sterile packs are inspected for integrity, compromised packs are reprocessed
2 Yes No Event-related monitoring is used to monitor package integrity and packages are
appropriately stored. (Must not be used for surgical items) i
2 Yes No Time related monitoring is used to monitor package integrity and all:packages

have unexpired dates. (Dates not to exceed 3 months interval) (Not'required process unless surgical items)

0
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1 Yes No Single use instruments or devices are not processed and reused.
1 Yes No Semi-critical items are sterilized after each use if not heat sensitive.
1 Yes No Heat sensitive semi-critical items are high level disinfected after each use.
2 Yes No Practice is using an FDA approved chemical sterifant.
2 Yes No All applicable label instruction are followed on EPA-registered chemical sterilant
(dilution, shelf life, storage, safe use, disposal and material compatibility)
2 Yes No Practice is using an FDA approved high level disinfectant.
2 . Yes No Chemicals used for high level disinfection are prepared according to
manufacturer’s instructions (dilution, shelf life, storage, safe use, disposal and material compatibility)
2 Yes No Chemical used for high level disinfection are dated with expiration dates and

discarded before expiration dates

Aseptic Techniques:

4 Yes No NA Splash shields and equipment guards used on dental laboratory lathes

2 Yes No NA Fresh pumice and a sterilized, or new rag wheel used for each patient.

2 Yes No NA Are devices used to polish, trim or adjust contaminated intraoral devices being
disinfected or sterilized

2 Yes No NA Intraoral items such as impressions, bite registrations, prostheses and orthodontic appliances are cleaned
and disinfected with an intermediate-level disinfectant before manipulation in the laboratory and before placement
in the patient’s mouth

2 Yes No Dental radiology aseptic technigues is followed -single use film or barriers on electronic sensors

iy
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Environmental Infection Control

2 Yes No Semi-critical environmental surfaces {frequently touched surfaces that could potentially allow secondary transmission
to HCW or patients) are decontaminated between patients using a high level surface disinfectant.
2 Yes No Noncritical environmental surfaces are decontaminated between patients
2 Yes No Objects and environmental surfaces are disinfected with an EPA registered
tuberculocidal disinfectant at beginning of day,
2 Yes No Objects and environmental surfaces are disinfected with an EPA registered
tuberculocidal disinfectant between patients.
2 Yes No Objects and environmental surfaces are disinfected with an EPA registered
tuberculocidal disinfectant at the end of the day
2 Yes No EPA registered tuberculocidal disinfectants are used at the dilution specified by
the manufacturer.
2 Yes No Al clinical contact surfaces are protected with barriers (optional)
2 Yes No Clinical contact barriers are changed between patients.
2 Yes No Decontamination and clean areas separated in the instrument processing area
3 Yes No Biohazardous waste is disposed of properly
Sharps
2 Yes No Approved sharps containers utilized and accessible
2 Yes No Sharps containers taken out of service and processed appropriately
2 Yes No Safe recapping techniques/ devices used
1 Yes No Sharps (needles, blades ...) are single use
Page 7 of 8
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2 Yes No Employee use engineering controls (e.g., forceps) to retrieve contaminated
sharps from trays ar containers.

COMPLIANCE LEVEL CRITERIA LEVEL# 1-4
#1-CRITICAL -MUST BE MET. COULD RESULT IN IMMEDIATE TERMINATION OF PATIENT CARE AND EXTENDED OFFICE INABILITY TO TREAT PATIENTS

#2 -IMMEDIATE ACTION REQUIRED- REQUIRES CORRECTIVE COMPLIANCE WITHIN 7 DAYS

#3-ACTION REQUIRED-REQUIRES CORRECTIVE COMPLIANCE WITHIN 30 DAYS
#4-ACTION RECOMMENDED- NOT REQUIRED FOR COMPLIANCE AT THIS TIME ~COMPLIANCE REQUIREMENTS SUBJECT TO CHANGE AS CENTER FOR

DISEASE CONTROL (CDC) REQUIREMENTS MAY CHANGE.

Page 8 of 8



MMWR

) . : . CONTENTS
The MAMWR,scties of publicntions i published by the Introduction 1
™ Epidemiology Program Officc, Ceners for Discase Background 2
Conrrol arid Prevention {CDC), U.S, Department of Previous & dall 3
Health and Human Scrvices, Adanta, GA 30333, Selectad Definitions ‘ 4
. - - _ — . Reviaw of Science Reloted to Dental Infection Control ......... &
SOGGESTED CITATION ' Personncl Health Elerments of an Infection-Control
Py, VO o R T OO .. ,k__k.___,. Canters for Disease Controband Prevention. Gidelines Pragram [
B et R e s for Infection Conerod in Deaml HcaI;ix-&.re_ Sertings Praventing Transmissian
~ — 2003, MMWR 2003;52(No. RR-1 :[m'cly_siv:p:‘tg: of Bloodb Pathogens
Morbidity and Mortality Weekly Report numbess], ' Hand Hyglens
g — - Fersoncl Proteclive Equipmant
T . - Conladt Dermalitis and Latex Hypersensitivie
Recommendations and Reporis December 19, 2003 / Vol, 52 / No. RR-17 Centers f'lﬂ' Diseose ?ﬂn!ml and Prevention Sterilisativ and Disinfoction of faftant. Core s
J"l]F L q"b“d""& M.D., M_-P-H- Environmonta] Infection Control ...
Director . Dantal Unit Wotarlines, Biofilm, and Water Quality.
Di’éic ESnid,er, Je, M.D., M.RH. s’:::l:rl-im;;pie;s and Other Devices A;h:lched
(dcting) Deputy Divector for Public Health Smgc: 1o Air and Wateclines 10
. . . Susaa Y. Chu, Ph.D., MS.RH. Soliva Ejectors 3
Guidelines for Infection Control (deing) Aeciate Divector o Science Darval Radislogy 2l
. D l H I h c s ﬂ' 2003 g I.d" iology P ofil Asaplic Techniqua for Parenieral Madications ...
in Denta ealth~Care Setfings ~—- ‘ pidemlology Program Office Singla-Usc or Disposable Devices 2
g -Stephen B. Thacker, M.1>.,, M.8e. Prapracedural Mouth RINSes i.w.eeeoeeerremreerenssnrsssaasiares 32
c e s, o DIRCO e s ne - ea e Oral Surgical Procadures a2
: ) . Handling of Biopsy Specimens 33
Office of Scientific and Heilth Communications Handling of Fxtratied Teeth ... 33
. Jebn VW, Ward, M.D. Dental Laboratory 33
. Diregtor Lozar/Elacirosurgery Plumes or Surgical Smoka .............. 34
Editor, MMWR. Seviex ' M. tuberculosis 35
U - - Crautzfeldt-Jakob Disease ond Other Prion Disaases...... 3¢
Snurim_e M: Hewit, MPA. 3 Program Evoluation a7
. Managhng Felitdr, MMWR%,.M Infection-Conlrol Reseorch Consideralions cuvsse e 38
€. Kay Smith-hkin, M_Ed. Recommendat 39
Lead Technical Welter/Editor ) Tf.admrlz-(foniml :nlerneﬂ RESOUILOS .uvocereeems v semeserenemesensas ::
. . geman
- €. Kay Smith-Akin, M.Ed. Referancos 48
. Douglds W. Weatherwax Appendix A 62
Project Bditors : Appandix 8 65
: e Appendix C 66
.+ Bevesly ), Holland Continulng Education Activity® CE-1
Lead Visual Information Specialin e ity
L. Malbca A f.aPctg ———
Visal Information Speciafise *For Conuiuing Denral Bducaion {CDE), see hopth de.oeg,
. » Kim L. Bright, M.B.A. . © To requestadditiunial copies of this teport, contact CDC's Division
. Quapg M. Doan, M.B.A, of Oral Health by e-mail: oralhealth@cde.gov; telephone: 770-488-
o .. ErieaR Shover . ) 6034; or Fax: 770-488-6080,
o PR - Tt 15,
" " " - Ve Techinology K o Disclosure of Relatlonship
SIDE: Co ving Education Examination e e T L Qur subjeer mater experes wish to disclose they have no finzncial
. B . ’ . interests or ather refationslsips with the manufacaure of commersial
R ' L . products, providers af commercial seevices, or commerdal supporters.
: i . ' This report does not include any discussion of tie urlabeled usg of
A : e - ial products or products for Investigational use.

DEPARTMENT OF HEALTH AND HUMAN SERVICES
CENTERS FOR DISEASE CONTROL. AND PREVENTION




Vol. 52 { RR-17

Recommendations and Reports 1

Guidelines for Infection Control
in Dental Health-Care Settings — 2003

Prepared by
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1Dviian of Oral Heaith
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CGreat Labes, Jilinpis
2 The Forzytlr Insiitwte
Botron, Manachaerty

Summery

This it ) Lobs,
s

4
are Fatasd. . .
£

and adds new ones for infection controlin dental sestings, Rocommendasipns
eganding 1) educating and p ing dental healts-care personnel: 3) preventing transmrisrion of blaodborne putho-
gers; 3) hand bygienss ) peronal protective equipments 5) vontact dermatiti and later Byp gvity; G) srerilization and
disinfection of pasicut-eare it 7) environmental infection control; 8) desalsnis waverties,

bigfiles, and water guualiny: and

S apeciul considerations (o.g., devsal bandpieces and other devices, radiology, parenieral medications, oral surgical procedures, end

g

desal b fer), Thes were de

Tk

Lonad i
7

with and afier reviaw by authorities on infertion

¢
control from CDC and other public agencits, dcademi, and private and profenional omganizations,

Introduction
;" This report lid: endations for p ing
and controlling infectious di and managing p |
health and safety concems related 10 infection control in dea-
‘tal settings, This repart 1} updares and tevises previous CDC
tecoramesdations regarding infection control in dental sse-
tings (1,2): 2) incorporates relevant infection-control measures
from other CDIC guidelines; and 3) di o noe
addressed in previous recommendations for dentistey; These
updates and additional tapics include the following:
* application of standard precautions racher than universal
precautions; i
* work restriczions for hicalth-care personnel (HCP) infected
with or eccupadonally exposed to infectious d
* management of occupational exposures © blosdbome
pathogens, including postexposure prophylaxis (PED) for
work exposures to hepatitis B virus (FIBV}, hepatitis G
virus (HCV);a.ndhummimmunodaﬁdenqwiru: (HIv);
+ seleerion and use of devices wish fzacures designed to pre-
vent sharps injury;

* hand-hygfene praducts and surgieal hand antisepsis:

* contact dermyxis and latex hypersensitiviy;

¢ stesilizadfon of unwrapped insciuments;

* dencal warer-quality concerns (&, deatal unit watedline
biofilms; deliyery af water efacceprable binlogical quality
for patient eare; usefulness of flushing waterlines; use of
sterle irrigating solutions for oral surgleal proceduses;
handling of community bail-water advisories);

+ deneal radiology;

» aseptic technique for p [ medi

¢ preprocedural mouch rinsing for patients;

* oral surgical procedures

* laseelelectrosurgery plumes;

» tubcrculosis (TB);

* Creunafelde-akob disease (GJD) and other prion-rclated

discases;

o infection.s | program evaluadon; and
= research consideracions,

These gaidelines were developed by COC seaff members in
collaboration with other authorities an infectdon conte), Drak
documentswere reviewed by other federal agendies and profes-

T} ial in chi rginad in the Madonal Cetiter for Chronic
Disciie Preventon and Health Peomddon, Jares S, Macks, MDD,
M.EH., Dircctary and the Divigion of Orcal Healts, William R. Manr,
B.0.5, MR, Ditector.

stanal arganizations from the Relds of dencal health care, public
healdh, and haspleal epldemiology and infection conrrol. A Fed-
entl Register notice clicited public comments thar were consid-
ered i, the declsfon-making pracess, Existing: guidclines and
published research perdnent i dental infecion-control pri-

4 MMWR
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ciplesand practices were reviewed, Wherever possihle, recom-
mendatons ate based on data frotn well-designed scientificstud-
fes. Howeves, anly alimited number of swudies have chiaratrerized
risk factors and the effectiveness of prevention meastres for
infections essaciated with dental hiealthecare pracrices.

Some Enfect trol practices rondnely used by healch-
care practitioners cannot be rigorausly examined for ethical or
logistical reasons. In the absence of scientific evidence forsuch
practlces, certain recommendations are based on strong theo-
retical rarionale, sugpestlve evidence, or opinions of respected
authoritiesbased ot clinfcal oxperience, deseriptive studies, or
commiteee reports. In addition, some dasions arc
dexived from federal reguladons, No recor dations are
offered for practices for which insufficiont scizndific evidenec
or lack of consensus supporring their effectivencss exists,

Buckground

Eit the United Smtes, an estimated 9 million pecsonaworkin
health-care profissions, inchuding approximarely 168,000 den-
tists, 112,000 registercd dental hygienises, 218,000 dental
assistants (3), and 53,000 denta) laboratory rechnicians (4).
In this repore, denead health-care personnel (DHCP) cefers o
all paid and unpaid pesannel in the dental health-care seuing
who mighr be accupationally exposed to infecrious matedals,
including body sub d concaminated supplies, squip-
ment, environmental surfaces, water, o air. DHCP include
dentists, dental hygienists, denzal agslstants, dental laboretory

hnicians (in-office and « iaf}, suid and tainees,
conteactual personnel, and other persons not direetly invalved
in patiesitcare bur potentially exposed to nfectious agents (e,
administrative, cletical, houstkeeping, 'maineenance, or vol-
unteer petsonnel). Recommendations In this report are
designed to prevent or reduce potential for disease transmis-
sion from patient to DHCR from DHCP to paticas, and from
patiencto patient. Althouph these guidelines focus mainly on
outpatient, ambulatory dental health-care seesings, the recom-
mended infection-control practices are applicable to all set-
tings in which dencal eeaument i5 provided,
Digatal padents mj:d DHCT @n be exposed to pathogenic
micsoorganisms Including cytomegalovirus {CMV), HBV,
HCV, herpes simplex virus types I and 2, FITV, Mycobescee-
wipe tuberendesis, staphylocoed, sreprococd, and other vinuges
and bacteria thae colonize or infeer the orel cavity and respira-
wry tract, These organisms can be transmitred in dental ser-
tings through 1} direcc contacewith blood, oral flyids, or other
parient maredials; 2) indirecr conrace with contamireated
abjects {e.g., instruments, equipment, or cnvironmental sur-
faces); 8) contact of conjunctival, nasal, ar oral muooss with

() i 1

droplets (e.g., sparrer) o g ganisms gy

from an infecred person and prapelled a shore distanes (e.g.,
by coughing, sneezing, or wlking); and 4) inhalation of sir-
bomne microorganisms thar can remain suspended in the air
for ong peciods (5).

Infection through any of these roures requires tharall of the
follewing conditions be present:

* a pathogenic organism of sufficient vitulence and in

adequare humbers ta cause disease;

® @ resetvoir or source thar allows the pathogen to survive

and multiply {e.g., blood);

~ & made of twansmission from e source to the hosy

= a porral of entry through which the pathogen ean enter

the host; and

* a susceptible host {i.e., one who is notimmune).
Qccurrence of these events provides the chain of infection (6).
Bffective infect )| gies prevent disease
sion by interrupting one or more inks in the chain,

Previous CDC recommendations regarding infeetion con-
trol For denistry focused primarily o the risk oFransmission
of blacdbome pathogens among DHCP and patients and use
of universal precaudions to ceduce that risk (7,2,7.8), Univer-
sal precautions weee based on the concept thar all bloed and
body fluids thac mightbe conzminated with blood should be
wreated 28 infectious becanse parients with bloodbomne infec-
tiots can beasymp icor they are infecred (9,160,
Preventive practices used to reduce blood exposures, particu-
larly percuraneous exposuses, include 1) carefil handling of
sharp instcuments, 2) use of mbber dams to minimize blood
spattening; 3} handwashing; and 4} use of protective barriers
{e.g. gloves, masks, protecrive eyewsar, and gowris).

The relevance of wniversal precamtions to other aspeces of
disease cransmission was recognized, and in 1996, CDC
expandled the concept and changed the term to standard pre-
cautlons. Standard precautions inccgrare and expand the ele-
ments efuniversal precautions into a standard of ease designed
to protecc HCP and padents from pathogens thatcan bespread
by blaod or any other body fluld, excredion, ot secretion (J1),
Standard precautions apply ro eonract with 1) blood; 2) all

" body Ruids, secredions, and excretions {cxcept sweat), regard-

less of whether they contajn blood; 3) noninmer sking and 4)
mucots membranes, Saliva has always been considered a
P fallyinfecd fal in dental infecrion control; thus,
no operarional difference exists in clinical deatal practice
I iversal p {on¢ and standard precautions.

In addition w dard p iong, orlier [5-

panded or ission-based pr ) might be noves-
say to prevenc porential spread of ceitain diseases (e.g., TB,
influenzs, and-varicella} that are transmired through sithorne,
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dreplet, or contact transmission (e.g,, ing, coughing, and
cuntact with skin) (71}, When acutely ill with these diseases,
patienss do not nsually seck routine dental ourpadent care,
Nanetheless, 2 gencral understanding of precantions for dis-
ates cransmitted by all rovtes is exitical because 1) some DHCP
ace hosplral-based or wotk part-time in haspiral sertings;
2) padents infected with these discases might saek UTRent treate
ment ¢ outpatient denta! offices; and 3} DHCP might

commitment and sccouhmhility of all DECE This report is
designed 1o provide guidance to DHCP for preventing disease
twansrmission fn'déntad health-carcsetrings, for promoting a safe
worlkdng envi and for assisting denral jices In
developing and implementing Infecion-conmol programs. Thess
programs should be followed in eddition to practices and pro-
sedures for worker protcetion required by the Occupariondl
Safery and Health Administracion’s (OSHA) standards for

become infrcred with these di Neoossary o
based precantions might indude patient placemens {e.g., iso-
Larion), adeqy om ventiladian, respiratory protection fe.gr.,
N-95 miasks) for DHCE, or postponement of nonemergency
dental pracedures, .
DHCEP should be familiar also with the hlstarchy of con-
wrols thar categorizes and prioritizes prevention saategics (72),
For bloodborag pathogens, engineering controls thar chmi-
nate op jsolate the hazard (e.g., puncure-resistant sharps con-
tainers or needle-remraction devices) are the primary siategies
for protecting IDHCP and patiants, Where engineering con-
trols are not available or appropriate, work-practice controls
that sesult in safer behavioss (e.g., one-hand needle recapping
or nat using fingees for cheek recraction whils vsing sharp
i :su\ul;uy‘, anduse m’r ‘p-- Lecti qe Ir
ment {PPE) {e.g., protective eyewear, gloves, and mask) can
prevent exp (13}, In addition, 2dministrative controls
(2 policies, procedures, and enforcement measures targeted
at reducing the risk of exposure o infections persons) ate a
priority for certain pathogens (g, M. svberenisid), pactiar-
larly these spread by aitborne or dropler robutes,
Dental practiees should develop 4 writeen infecrion-conero)
frogram to preventoor teduce the risk of diseass transmission,
Sisch a program shonld include establishment and implemen-
tatlon of policies, procedurss, and pracrices (in conjunce

occuparienal exposure 1o bloodborne pathogens (£3),
including instinuting controls to proteet employees from
exposure to Blood or ether potentially infectious marerials
(GFIM), and requiring imph of awritien exp

control plan, annual employes traiuing, HBY vaceinations, and
pastexposure fallow-up (13}, Interpretations and snforcement
procedures ape available to help DHCP apply this OSHA sun-
dard in pracrice (14). Also, manufacrurer’s Marerial Safety Data
Sheers (MSDS) should be consulted reganding coerect proce-
dutes for handling or woking with hazardous chemicals {15,

Previous Recommendations

“Fhisreporcincludes relevant infaciion-control measuzes fism
the following previously published CDC guidelines and rec-
ommendations:

= CDC. Guideline for disinfection. aud sterilizacion in

heatth-care facllities: recommendations of CDGand the
Healtheare Infection Control Practices Advisory Commic-
tes (HICPAC), MMWR (in press).

¢ CDC, Guidelines for environmental infection conrol in

health-cace facilities: recommendadons of CDC and the
Healthcare Infection Cantrol Practices Advisory Commit-
tee (FIICPAC). MMWR, 2003;52(No. RR-10).

* CDC. Guidelines for the prevention of intravascylar

with sclection and use of technologies and products) to pre-
vent work-related injuries and Hlncsses among DHCP aswell
25 health-care~associated infections among paticats, The pro-
gram should embody principles of infection contro! and
occupational health, reflect aurrent sedence, and adhere 1o rel-
evant federal, state, ond local regultions and staaires. An
infection-control coordinator (e.g,, dentist or other DHCP)
knowledgeable or willing eo be trained should be assigned
zesponsibilicy for coardinating the program, The cffcrriveness
efthe infection:control program should be evaluaced on a day-
ro-day basis und over time to help ensute drat palicies, proce-
dures, and practices are usefid, efficient, and stccessful (see
Program Bvahration).

Although the infection-canttol coordinator remains respon-

siblefor averall management of the program, creatingand main- *
ulri 1 £

the

taining a safe worl cnwvis y

h lated infections, MMWR 2002:51(No. RR-10).

* CDC Guideline for hand hygiene in health-carc scttings:
recom Jations of the Health Infection Contrsl
Practices Advisory Commitee and the HICPAC/SHEA/
APIC/IDSA Hand Hyglene Task Force, MMWR 200251
(No. RR-16).

* CBC. Updated U.S. Public Health Service guidsfines for
the managementafoccupational exposurer to HBY, HCV,
and FIV and recor darions for postexg prophy-
laxis. MMWR 2001;50(No, RR-11).

* Manpram A}, Horen TG, Pearson ML, Silver 1.C, TJarvis
WR, Hospiral Infeedion Conrrol Practices Advisary Com-
mittee. Guideline for prevention of sasgical site infection,
1992, Infece Contro! Hosp Epidemiol 1999;20:250-78,

* Bolyard EA, Tablan OC, Williams WO, Pearson ML,
Shapiro CN, Deitchinan $D, Haspical Tnfecdon Control
Practices Advisory Committee. Guidellze for infection
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conitrol in health care personnel, 1958, Am ] Infoct Can-
tol 1998;26:289-354,

* CDC. Immunization of health-care workers: recommen-
dations of the Advisory Coramitese oni | ization Prac
tices {ACIP) and the Hospitad Infecrion Canveo] Practices
Advisory Commintes (HICPAC). MMWR. 1957;46(No.
RR-18), '

* Rurala WA, ‘Association for Professionals in Tnfs
Conurol and Epidemiology, Ine, APIC guideline for selec-
tion and use of disinfectants. Am J Infect Contral
1996:24:313-42,

* Garaer J§, Hospiwl Infecsion Control Practices Advisory
Commince, Guideling for isclation precautions in hospi-
tals. Infect Contol FHosp Epiderniol 1956;17:53-80,

+ Larson L, 1992, 1993, and 1994 Guidelines Committez,
APIC guideline for bandwashing and hand ansepsis in
health-care settings. Am ) Infect Control 1995;23:251-69,

* CDC. Guidelines for preventing the transmission of
PMycobacierium sebercudosis in health-cace facilities, 1994,
MMWR 1994:43(No. RR-13),

* CBDC. Recommendations for preventing transmission of
human immunedeficdency virus and hepaitis B virus 1o
padicats ducing exposure-prone invasive procsdures.
MMWR 1991:40(No. RR-8),

* Garner J5. CDC guideline for prevention of surgical
wound infections, 1985, Supersedes guidctine for preven-
tion of surgical wannd infections published in 1982,
(Criginally published in November 1985). Revised.
Infect Control 1986;7:193-200,

¢ Gamer J5, Favero MS. CDC guideline for handwashing
and hospital envivonmeats) canteal, 1985, Infect Cantrol
1986:7:231-43.

Selected Definitions

Aleokol-based hyzird rub; An alcohol-contining preparation
designed for reducing the number of visble microarganisms
onthehands, '

Antinicrobialseap: Adewg inlingan anilsepticagent.

Antiseptier A germicide used on skin or living tissae for the
purpose of inhibliing or destraylog microorganisms (e.g.
alcohols, chlocheddine, <hlorine, hexachforophene, jodine,

hloroxylenol [PCMX], o v fum compounds,
and triclosaa).

Bead seerifizer; A device using glass heads 1.2--1.5 mm
diameres and temperatures 217°C-232°C for brief exposures
{e:g-» 45 seconds) v inactivace microosganisms, (This term is
actally a misnomér because it s not been dleared by the
Food and Drug Administration |[FDA] asa sterilizer).

Bisburden: Microbiological load (L.e., number of vizble
orgnisms in or on an object or susface) orarganic material on
a surface or object before decontaminarion, or sterilization.
Alsa koown as baload oF microbiel load.

Colouy-forming smic (CFL): The minimum namber e,
tens of millions) oFscparable cells on the surféce ofor In semi-
solid agar medium that give rise to a visible colony of progeny.
CEBUs can consist of pairs, chains, clusters, oz 4s single cells
and are often exprassed as colony-forming wnis per milliliter
(CFUs/mL).

Decontamination: Use of physical or chemical means o
remove, inactivate, or destroy pathogens on 4 suckice or itam
so that they arc 0o longer capable of transmitting infectious
pasticles and the surface of jtem is rendered sale for handling,
use, or disposal.

Dental trearment water: Nonsterile water used during deneal
weatinenr, including irvigation of nonsusgleal apetative sites
and cooling of high-speed rorary and ultrasonic inswuments,

Disinfectant: & chemieal agent used on inanimate objacrs
(e.g-» floors, walls, or sinks} t destroy virtually all recopnized
pathogenic microorganisms, but not necessarily all micobial
forms {e.g., bacterial ¢ndospores). The U.S, Eovirgnmental
Protection Agency (BPA) groups disinfecrants o the basis of
whether the product label claims limited, general, or hospital

[sinfectant capabiliries,

Disinfection: D ion of pathagy ¢ other kinds of
migroorganisms by physical or chemieal means, Disinfection
it less lethal than seerilization, beeause it destrays the majority
of secopnized pathogenie microorganisms, but nor necessarily
all microbial forms (e, bacrerial spores). Disinfection does
not ensuce the degree of saftry associared with sterilizarion
pracessay.

Dropler nuclei: Particles £5 pm in diameter formed by dehy-
dration of aisborne droplets conmining microorganisms that
can remain mspended in the air for long periods of tme,

Drgpless: Small parsicles of moistuse (&g, spatter) generated
when a person caughs or sneezes, orwhen watet is converted
10 4 fine mist by an aerator or shower head. Thase pacticles,
intermediare in size beoween drops and droplet nuclei, can

" contin infectious microorgantsms and tend tn quickly secrle

from the zir such that isk of discase transmission is usually
limited to persans in closs proximicy to the draplet source.

Endgtoxin: The lipapolysaccharide of gram-negrtive bagte-
tia, the toxic chamcter of which resides in the Lipid protein.
Endetoxins can produce pyrogenic reactions in persons
exposed to sheir bacterial component.

Germidids: An agent that destroys microotganisms, especially
pathopenic organisms, Terms with the same suffix (e.g., viru-
¢ide, fimgicide, bactericide, tubevenlotide, and sporicide} indi-
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cace agents that destroy the specific micry ism identified

by the prefix. Germicides can be used to inzctivate microor-
gaisms in oron living tissue (i.e., antiseprics) or on environ-
menea! sutfaces {i.c., disinfectanss).

Hand bygiene: General term that applics to handwasht

Implantadle device: Device placed into a susgically or nanu-
wally formed cavity of the human body and intended w
remain there for 230 days,

Independent svater veseruoir: Contaivierused to hold water o

o
antiseptic handwash, antsepic hand b, or surgical hand
entisspais,

Health-care—asociated infection: Any infection associaned with
2 medieal ot susgical intervention. The term healibcare—
avociated veplaces nmocomial, which is limited to adverse
infectious our occurring jn hoepitals,

Hepatitiy B immunc globulin (HBIG): Producr used far pro-
Phylaxisagainse HBV infection. HBIG is prepared from plasma
entaining high tvers of hepatitls B sucfice angibody {and-
HIBs) and provides prprection for 3-6 mos.

Hepanirle B ssrfisce antigen (HBtAg): Serologic marker o the
surface of HBV deteceed in high lovels duringaeutc or chronic
hepatitis, The bady normally produces antihodies ro surface
-antigen as a4 normal i ponse to infecti

Hepasitis B eantigen (HBeAg): Secueeed praduct o the nuclea-
mpsidgcneofHBVﬁmndinscmmdudngammmdchmnic
HBV infection, Its presence indicaes thae the vicus Is replicat-
ing and serves us a marker of Increased infectivity,

Fiepuritis B surfrce antibady (ansi-HR): Prorective antibody
againsc HBsAg. Presence in the blood can Indicate past infec-
dion. with, and immunity to, HBY, or immune response from
hepatitis Bvaccine,

Hireromophic hacteria Those bacteria requiing en organic
carbon source for growth (i.e., deriving erergy and cacbon from
organic comppunds),

High-level divitifection: Disinfecvion process that inactivates
vegetative bactetia, mycobacteria, fungi, and viruses bu not

ily high bers of bacterial spores. FDA, fisrther
defines 4 high-level disinfectancasa sterilant used fora shorter
Contzqt time.

Hospital disinfe Germicide registered by BPA for use
on inanimare objects in hospitals, clinics, dental offices, and
other medical-related facilicies, Efficacy is demonstrated againse

Salmonelie cholernerseis, Staphyls anrens, and Presedonso-
v2ts asTRginosd,

Jusrogenie: Indueed inadvertendy by HCR, medical (includ-
.ng dental) +or diagnosti dures, Used pacticu-

larlyin reference ro an infectious disesss or other complication
of treawmnent,

Irrttustization: Process by which z person becomes immume,
or protected against 4 disease. Vaceination is defincd as the
process of administering a ldlled or weakened infections
organism or 4 wioid; however, vaccinadon does nor ahways
resule in immunity.

other soluri d supply i to handpiccas and xit and warer
syringes artachied 10 4 dental unic. The independent reservoi,
which isolates the unit from the public water system, can be
Pprovided 25 original equipment.or 25 a rerofitzed deyice,

Iitermediate-level disinfection: Disinfecrion process that
inaciivages vegetative bacteria, the majority of fungi, myeg-
baciedds, and the majority of vines {parriculacly enveloped
vituses} bue nat bacrerial spores.

Intermedivse-level disinféctans: Liquid chemical germicide
regiscered with BPA as 2 hospinal disinfectant and with 4 label
chaim of potency asubercubocidal (Appendix A).

Latex: Milky whize floid extracted from the rubber tiee
Hewea brasifiensis shat contains the rubber material cis-1,4
polyisoprene,

Low-level disinfécrion: Process that inactivates the majariry
of vegetative bacteria, cervain fungl, and ceresin viruses, bur
cannot be relied on 1o inacti istany microorganisms (e,
mycobacteria or bacterial spores),

Low-level disinfectant: Liquid chemical germicide registered.
with EPA a¢ a hospital disinfecmnr, QSHA requires low-level
haspiral disinfectents also to have 4 label claim For potency
agrinst HIV and HBV ifuscd for disinfecting clinieal contace
surfaces (Appendix A).

Micrafilier: Membrane Blter used to map micraorganisms:
suspended in warcr. Filtets axe usually installed on dental uniz
watetlities a5 a retrofic device. Microfiltration commenly
accurs a¢ o filter pore size of 0.03-10 pm. Sediment fleers
commonly found in deneal wnit warer regulazars have pore
sizes of 20-90 pm and do not funcdan as microbiological
fileers,

Norocomial: Infecron acquired in 2 hospital as a resulr of
medical care,

P L

i L exp R bly anticipated skin, eye,
mteous membrane, or parenteral conractwith blood or OPIM
that can result frorn the pecformance of an employee’s duties.

OPIM: Other potendally Infectlous materials, OFIM is an
OSHA terrn thac refers to 1) body flulds induding semen,
vaginal secretions, cerebrospinal fluld, synovial fluid, pleural
Ruld, pericardfal fluid, peritoneal fluid, amniptic fluid, saliva
ir deneal procedutes; any body Ruid visibly conraminated with
bload; and all body fluids in situations where differentiaring
between body fluide js diffieutt ar impassible; 2) any unfixed
tissug or organ (other than intact skin} from a human (iving
or dead); and 3) HIV-containing cell ar dissue cultuces, argan
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culrures; HIV- or HBV-conmining culture mediuem or other
solutions: drtd blood, argans, or other tissues from experimen-
al animals infected with HIV or HBV.

P i Means of piercing ! ar skin
basrierthrouph such evenrs as needlesticks, hurman hires, curs,
and ahrasipns.

Perststent activity: Prolonged or extended activity thar pro-
wents or inkibits profiferation or survivil of micrcorganisos
wfter application of a product, This zetivity ca be demon-
sirated by sampling 2 site minures or houts afier applicarion:
and demonserating bicrerial antimicrabial effecdvercas when
compared with a baseline level. Previously; this proerty was
sometimes teemed raridual activigy,

Prion: Protein particle Jacking mucleic acid that has been
implécated as the cause of ccrtain newrodegenerative diseases
(e.gn scrapie, CJD, and bevine spongiform encephalopathy

).

Resractton: Batcy of oral flulds and microarganisias into
waterlines thraugh negative water pressure.

Servconiersion: The change of a serological test fram nega-
tive o positive Indicadng the development of antibadies in
response (o infection or immunization,

Sierile: Free from all living microotganisms; usually described
as 4 probability {e.g., the probability of 2 surviving micreor-
ganism belng 1 in 1 million),

Sterilization: Use of a physical or chemical procedurs to
desmoy all miceonrganisms including substantial numbers of
resistane bacterial spores,

Surfacrants: Surface-active agents thar reduce surface rension
and belp cleaning by loosening, emulsifying, and holding soil
in suspension, to be more rcadily rinsed away.

Litsrasaniz cleamer: Devica that removes debrls by 2 process
called cavicarion, inwhichwaves of acoustic energy ato propa-
gated in aqueous sohutions to disrupt the bonds that hold par-
tienlate matter to sutfaces,

Vaccinations See | L.

Vaceine: Produce that induces immunicy, therefore protect-
ing the body from: the disease. Vaecines are administered
thraugh needle injections, by mouth, and by acrosol.

%r Licimie A o un.itthlt 1, dth []?

Review of Science Related
to Dental Infection Control

Personnel Health Elements
of an Infection-Conirol Program

A protective healtlr component for DHCP fs an integral parc
of a dental practice infaction—control program. The objectives
ate ta educate DHCP regarding the principles of infection
control, Identify wotk-related infection risks, institute preyen«
tive measutes; and ensure prompt éxposure management and

dical ollew-up. Coordination berween the dental praceice’s
infecdon-contro] coordinator wnd other qualified fiealth-care
professionals is necessary to provide DHCP with appropriace
services. Dearal programs in institutional seiings, (e, hos-
pirals, healehi genters, and educational instirueions) can caor-
dinace with departmentsthacprovide Thealth services,
H , the majority of dental practices are in ambulatery,
private setrings that do not have licensed moedical staff and
Facilities to provide complete on-sice healch service programs,
In such setrings, the infecdon-control coordinaror should
establish programs thar arcange for site-specific infection-
control services from extenial health-care facilides and pro-
viders befose DHCP are placed ar risk for exposure, Refercal
atrangements can he made with qualified health-care profes-
sionals in 2n accuparional health program ofa hospital, with
educational institutions, or with health-eare facilitles that
offet personnel health services,

Educalion and Training

Personnel are mare likely to comply with an Infeetion-
conue] program and exposure-contro] plan if they understand
its rationale (5,43,16). Clearly writren policies, procedures,
and guidelines can help ensure consistency, eficiency, and
effective coordination of activities, Personnel subject 1o occu-
pational exp hould receive infectian-conwre] training en
initial assigninent, when new tasks or proceduces affoct theic

pational exp and. at 4 miniin dy ().
Eduearion and maining should be appropriare o the assipned

disinfecrsinstrmeats, by using a hiph-temperarure eyele rather
than a chemical bath.

Wicking: Absorption of a liquid by capillary acvion along a
threed or chrough the marerial {e.z., penetration of liquids
throuph undecected holes in a glove),

. duties of specific DHCP {e.g. techniques o prevent cross-

or instrurnent sterilization), For DHCP who
petform msks or pracedures likely to resul in occupational
exposure 1o jnfections agenss, maining should incude 1) a
description of their exposure 1isks; 2) review of prevention strat-
egies and infeciion-tontrol policies and procedures; 3 discus-

sion regarding how o ge work-related ill dinjuries,
including PBY; and 4) review of work resirictions for the
or infection. Inclusion of DHCP with minimal

t:q‘)osurc tisks (e.g., administrative employees) in education
and training programs might enhance facilicywide understand-
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Ing of infecdon-consrol principles 2ad the impartance of the
program, Edueational materials should beappropriate in con-
tent and vocabulary for each person’s educaronal level, lic-
emcy, and language, aswell asbe consistencwith existing federa),
saate, and local regulacions (5, 13),

fmmunization Programs

DHCP arc at cisk for exposure to, and possible infection
with, infectious organisms. Immunizations subscanti Uy
tedyce both the number of DHCP suscrprible to these dis-
cases and die potential far dlsease transmission to other DHCP
and patients {5,77). Thus, i fzations are an fal prart
of prevendon and infeet vol programs for DHCR and
a comprehensive immunization policy should beimplemented
forall dental health-care facilizies (17, 18), The Advisory Cams
mitrez on Immunization Practices {ACIF) provides nationzl
guidelines for immunizadon of HCE, which includes GHCP
(£7). Dental practice Immunizaton policies should incorpo-
Tare cursent state and federal regatations aswell as racommen-
dations from the U.S, Public Health Service and professiona)

of workerelated illncss and work restrictions (iF appropriate)
for exposed ar infected DHCR

Exposure Prevention and Postexposure
Management

Avoiding expusure to blood and OPIM, a5 well as protec-
tion by immunization, remain primary strategies for reducing
eccupationally sequired infections, butoccupational exposures
can still occur (79), A cambinadon of standacd precandions,
engineering, work pracrice, and administrative controls Js the
best means o minimi padional exp Written poli-
cles and procedures 1o facilitate promptreporiing, evaluaton,
£ ling, and medical follow-up of all eccupa-
tional exposures should be avatlable to all DHCR Wiitten
policies and procedures should be consiseent with federz], stare,
and local sequi addressing cducation and training,
postexposure maragement, and exposure reposting (see Pre-
vensing Transmission of Bloodharne Pachogens).

DHCP wha have contact with paticats can alsc be cxposed.
top with infectious TB, and should have a baseline -

organizations {17) (Appendix B),

On the basis of doarmenzed health-care-associated trans-
misston, HCP are considered ta be ac sub ial risk for
acquiring or transmitting hepatlds B, influenza, measles,
mumps, rubell, and varicella, Al of these diseases are vac-
cine-preventable. AGIP recommends dhiar all HCP be vacel-
nated ot have documenzed immunity to these diseases (5,7).
ACIP dees not secommend rourine immunization of HCP
against T8 (i.e., inoculation with bacille Calmetee-Gueérin vac-
cine) or hepatitis A {77). No vaceine exdsts for HICV, ACIP
guidelines also provide recommendations tegarding fmmuni-
ztion of HCP with special conditions {e.g., pregnaricy, IV
infection, or diabetes) (5,17).

Immunization of DECP before they are placed ac risk for
exposure remaias the most efficicnt and effectve usc of vac
cines in health-care setings. Some educational institucons and
infection-control programs provide immunization schedules
for students and DHCE OSEHA tequires thar employees make
Liepatitis B vaccinaton availsble w all employees who have

‘potential contact with blood or OFIM. Employers are also
requited 1o follow CDC, darions for vaccinad
evaluarion, and follow-up procedures (13). Noopadiens-ars
staff (ep., 2dministrative or b ping) mighche included,
depending on dheir potemial risk of coming into conmer with
blaod or OPIM. Emplayers are ahso required 1o ensure thar
employses who decline 1o accept heparitis B vacelnation sign
a0 appeopriare declination statement {73}, DHCP unsble or
unwilling to be vaccitiated as required or ded shauld
be educated regarding their e risks, infect |
policies and procedures for the facility, and the management

beraulin skin tesc {TST), preferably hy using a two-step test,
atthe beginning of employment (20), Thus, ifan unprorecred
occupational exposure ocours, TST conversions can be distia-
guished from positive TST. reults caused by previous spo-
sutcs (20,27). The freilivy's level of TB risk will detsrmine che
need for routiné follow-up TSTS (sce Special Considerarions),

Medical Conditions, Work-Related lllness,
and Work Restriclions

DHCP are responsible for monitoring their own health spa-
tus. DHCP who have acute or chronic medical conditians
that render them suseeptible to oppormunistic infeetion should
discuss with thcir personal physicians or other qualified
authorizy whether the condition might affece their ability to
safcly pecform thelr duties. However, under ¢ertain circum.
smness, health-care facility managers might need o exclude
DHCP from work or patient conzact 1o prevent further rrans-
mission of infection (22, Decisions concerning work resiric-
tions are based on the mede of transmission and the period of

- infectivity of the disease (5) (Teble 1. Bxclusion policies should

1) be writien, 2) include 2. statement of. anthortity that defines
who ean exclude DFHCP {e.g,, personal physicians), and 3) be
clearly communicared thraugh education and taining, Poli-
cies should 2Jso encourage DHCP 1o repar illnesses or expo-
sures without jeopardizing wages, benefits, ar Job status,
th H L4 2 2 1: uI_l Al E ‘N %!
Inmoducrion of universal precautions, use.of latex gloves among
HCPhasi tmarkedly (7,23}, B duse of these gloves
has been accampanled by inercased reports o allergic eactions
to natural ubber latex ameng FHICE, DHCE, and patiencs
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TABLE1.suggusled waork rastrictions for health-care p 1inf; d with.or d to major infect .} [n health-
cara seffings, in the absence of siatw and locat regulations*
Disessslpmblam | ‘Wark rawtriction Durxilan
2 ! from Lact sad contacs with 07 ol

Confunchivitla . Radirict patfent oonl cont patiant’s Ul discharge cooses
Cytormaguloviror infection Ha rastriction:
Dlarhesd dsense :

m-m(dum--yan ather Fymplame) Unld symploms roschve

Rosblol from palisnt contact, gontact wilh patients
anvirooment, and fnod-handing,

]
Convaleasant stage, &I-hnmmnnoﬁu Rectiich Jron care.of patients af high dak.

Eramvialinfecton | Restielfin curs of nfanls, neonates, and
i Evmtunocompromised palenia.and thok ervimaments.
Hepalits A ! Raslrict from Falidint ooatact, pontact witli padents
1 wnvkonmant, and jood-handing,
Hupalllls 8 !
Ponscnne! whh acute of chiobls Lepatas B % sefer to slals reg Slarand
artm ahiiys be followed.
AXPOIE-NONS’ pmoomnl 5
Personnel [ B D& hot P Invash unllf
o Wit perionm axp P 8 roview pansl has haan coughl; pansl
procaduren ! should arelow end racammend pracedures thel personnsl
| <an perforn, ko aceaunt specific pmeadines o3
‘wolt g 6k end Inh:E:. _s_tznn.am pEcautons fmm
: o recammendalions. i
Hepalils & No rasirictions ot prafasshonal sctily.t HOV- poeilive
P ! hwah-care parsanrol shouid fobow asepllc tschnique
| ard alandard prezaulicns.
Hemas sinplex !
Garital : Mo rusition
Hands harpeic whit) Reslrict BOM patient taniact and canlact with pationts
= environmant.
Human I fidency vitug Do h dures unyl
petiomm exposure-prone. pilooadmn ooungel from an axpay dnvim panathot bamn sought;
an
ernal can porfetn, taking ko decount £paciic
! ;or:,.mnnl wel rx ski] and nchalzun, Slandad
! pracatipns houid piways ba chsecvad, Rafer Lo stato
s and leca! ragulations or recommandtions.
Menslos '
Aclive ! Extiuda from duty
Poslexposum (suscaptibla parsonne) Exehuda frem duty
1
Meningococeal infoction ! Excluds o daty
1
Mimps .
Acthve Exglrde from duly
Exthite from culy

Pomaxposure (suscepbibla persannel)

Unit 3 reeslve; consult with Kaal and sislo huakh
suth Plromeguﬁlnnnmh-mqmnmlwmnm

Unal symploms mesoive

Unkd 7 days aftor anzal of Jandica

UntT hupathis B o anligan is negatve

Unth [avions heal

Unll 7 days ulfer \be rash appears

Fiom fith day ahar st axposure throuph twanty-frst day
shar batt oxposurs, or 4 diys afiae rash appears.

Lnti) 24 hours slter start of efootha therapy

Until 9 days aflar onset of parolis

Froo twslhth dery afor s mxposure through beenty-sbah
day%rhnuwlum.ermm B days aftor ensel of
Pl

Bnum:Mﬂp!ﬂs‘ o Bolyzrd ZA, Hospital tvkieiion Conirol Praclions Advisory Commites. Guidelings for [nfocthon tantrol In heakh cam porscansd, 7633, Ant J Wect Conteol
-84, .

T S, oo e Ak o ——
;n..n... ke & o it

Th o vmrioelts and:
Vesailants af high risk 85 deSned by AEIP forromplicatons of IfeonLh,

risk ortd of varkcela (2.0, aacnales and inmunocomprermiced porsons of any age).




Poslaxposure (ausceplibla parsonnel)

Viral resplralory Infeciion, scuta fabele

Raslict from patient contact

Conskiae exciutding from tho ears of palienls ak high ekl

oF conisel with auch patienls® envimnmanis during

me unfy oarlbroak of reapleatary syneyllal virus and
nfuarza
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TABLE 1. (Gentinuad) Suggested work restrictians for heallb-cara p with or d to majorinfectious d
In heatth.care setflngs, in tha absence of stale and jocal repuintions®
Diseese/problem Work reatriction Durstlon
Pediculosis Restrict frem patient contact Unlil irsake mnd obearved to be froo of sdull snd
Immisture Boo
Perluscls
Anlys Exclude lrom duty From beginaing of catamhel Stage though fhint waok
afier onaat e parcxysins, of unlll B doys after star of
affeatio ontiblolc therapy
Posieposute (asumphomesic persanael] No resiiciion, prophytacis moomnended
Posxpasuts (symplomelic personnal) Excude from duty Hnt 5 cays phor siaet of eactive anbbiotc tharepy
-Rubolla
Actho Extluda froo duty Unll 5 days after puh appenrs
& ) L'} From th day after through iy
48y ailer lasl axposum
Stephyiocoecur surmu infaction
Acitva, draining skin lasions -Residct from contact wih patients and patesl’s Until lations Have focobed
Savienment or food handing.
Camiar staty N ftion unlnss a8
niked 2a tranvtmisslon of tha arganism
Straplocooes] fnfaction, group A Reslricd Irer patien? carg, oontact with potianl’s Undil 24 holrs afler adicuala nsatman starded
“anvironemant, and feod-handling.
Tubarcuocia !
Active tlegase Exchuda from duty Unilt peovod nanfnlectiovy
PPD copveriar Naeesiricon
Variceita {chickas pax) ’
Active Extlude from duty Unt al lasions dry end crust
{suzcopl 1 dty From imh fey aker (st expesien thoogh Sienty-fl
day fwanty-sighth day If varicelia-zoster imimune globiufia
VEIG] aemicislnrad) aNar last exposure,
 Zoske (inglss)
Locallzod, in heatihy persan Covar lsalons, restrict om 219 of pallents® at High sk Ul il eslons dry and crust
Generlized of lacslzed In tmrmumosup- Rparict from patlent contact Undl sl lesions dey and crust
passed parson

From tenth dey after (sl axposurs thiough Iwenty-fret day
{oventy-gighlh: HVZIG:dmhMﬁ wltor tost mpasue;
w.lwsgrhb?z’n,mnhsm anddry

Unifl acuts sympioms resolve

:;;:Bmzz:nlplndm Balyard EA, Hospital Injection Control Praciicos Advisory Cammities, Gridennas fof Wdeclion bontrol In hepllh cars parsonne!, 1934, Am J Infect Canlrol

285354,

odilad rom cecommendialions. of (e Advisosy Gommities on kmmuntzation Praciices (ASF).
Hnked b f Infection.

Tunless

Inl
4 Thasa susceplble (o vaiieaZa ard who are at Increased riicof complalioas af viceTs (a.g.
enza,

of ary age}.

Patnts athigh risk as defived by ACIP fof coatplications of
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(24-30), as well as Increased repors of inritant and allergic con-
waer dermatitis froo frequentand repeared use of hand-hygienc
prod 0 chemieals, and glove use.

DHCP should be familfar with the signs and symproms of
latex sensisivicy (5,32-39), A physician should evafuate DHCP
extilbiting symproms of fatex allergy, because further exposure
could zesult in 4 sedous allergic reaction. A dizgnosis is made

infected blood can result in transmission from. patient 1o
DHCE from DHCP 10 padent, and from enc patient m
another, The epportunity for sransmission is greatest from
patient to DHCE who frequently kncounter patientblood and
blood-contaminated safiva durting dental procedures,

Sinee 1992, no HIV tansmistion from DHCP to patients
hash, d, and the ast HBV teansmission from DHCP

theough medical history, physieal cxamination, and diagnos-
tic tests, Procedures should be in place for minimizing fatex-
selated health problems among DHCP and patienss while
protecting them fram infections matetials, These procedures
should include 1} reducing exposures o lagx-conaining
maserialshy using 4ppropriste work practices, 2} taining and
educating DFICE, 3} monitoring symptoms, and 4} subsirut-
ing nonlatex produces where appropriate (32) (see Conrace
Dermatitis and Larex Hyperseasiciviey).

Maintenance of Records, Duta Management,
and Confidentiulity

‘The health seatus 6FDHCP can bemonirored by maintin-
ing tecords of work-related medical evaluations, screening veses,
i i i L3 a'ud Ly L4 -
Such secords musr be kept in accordance with alf applicable
stace and federal laves, Examples of laws that might =pply
include the Privacy Rule of the Health Insurance Porability
and Accorincability Act (FHIPAA) of 1998, 45 CRR 1460 and,
164, and the OSHA QOccupational E: o Blopdbarne

to patients was rcposted in 1987. FICV transmission from
DHCP to patients has not been reported. The majotity of
DHCP Infected with 2 bloodborne virus do not pose a risk to
patiencs because they do oot perform activities mesting the
necessary conditions for rransmission. For DHCP to pose a
visk for bleadborne yirs ission to patients, DHCP must
1) bevicemic (i.e., have infertous virus dreulating in the blood-
szream); 2) bt injuzed or have o condicion (¢.g., wecping der
macitis} chat allows direct exposure 1o their blood or other
infeetiaus bady fluids: and 3) enable their blaod or infactious
bady fluld to gain direct access to a padent’s wound, mauma-
tized tissue, mucous membranes, or simifar partal of enty.
Althaugh an infecred DHCP might be vitsmis, unless the sec-
ond and chird conditions are aiso met, transmission cannar
oceitr,

The risk of occupational exposure to bloedbormne virusss is
lasgely detetmined by their prevalence in the patient popula-
tione and the narute and frequency of contace with blood and
body Huids through percuraneous or permucasal roures of

Pathogens; Final Rule 29 CFR 1910.1030()}(1)(-iv)} (34,13).
The HIPAA Privacy Rule applies to covered entities, includ-
ing eertain defined heatth providers, health-care cleari nghouses,
and healeh plans, OSHA requires emplayeis w cnmre dhat
cereain information contained in employec medical records is
1) kept confideaial; 2) not disclosed or reporred without the
employes’s express wericten consent to any perion within or
aurslde the workplzes mtcepr as required by the QOSHA sran-
dard; and 3) raineained by the employer for at Joast the dura-
tion of employmebe plus 30 years. Dental praciiees that
coordinace their infe ~contral p with ofFsice pro-

B . The rislc of infeecion after exposure ma blaodbomne
virus is influenced by incculum size, route of exposure, and
susceptibility of the exposed HCP (2). The majosity of
attention has been placed on the bloodbome pathogens HBV,
HCV, and HIV, and chese pathogens presant different levels
of sisk o DHCE

Hepotitis B Virus

HBV isawell-recopnized ocaupational sisk for HCP (36,37,
HBV is transmitted by pereutancons or mucosal exposure to
blond or body fluids of a persan with either acuts or chronic
EIBY infection. Persons infected with HBY can transmit the

viders might £onsult OSFIA's Bloodborne Pathogen stndard
and employee Access to Medieal and Exposuze Records stan-
dard, as well as other spplicable Jocal, state, and federal Taws,
to decermine a location for storing health records {13,35).

Preventing Transmission
of Bloodborne Pathogens

Althbugh mansmission of bloadberne pathogens e.g., HBV,
HCYV, and HIV) in denesl health-caze setrings can have sesi-
ous such transmission is rare. Exposure 1o

L

for as long a5 they are HBsAg-positive. The risk of HBY

" teansmission ishighly rclated ra the HBeAg status of the source

person. In studics of HCP who sustained injuries from needles
conmminared with bleod conteining EIBV; the risk of devel-
opitg clinical hepadtis if the blood was posidve forboth

and HBeAg was 29%31%; the risk of developing serologic
evidence of HBV infection was 37%-62% (15). By comparl-
son, the risk of developing dlinical heparitis fram a needle con-
taminated with HBsAg-positive, HBeAg-negative blood was
196-6%, and the risk of developing serologic evidence of HBV
infection, 23%-37% (39).
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Blood contains the prearest proportion of HBV infectious
particle titers of all body fluids and is the mosr critical vehicle
of transmission in the health—are setting, HBaAg s also found
in mubtiple ocher bady flulds, including breast mille, bile, eere-
brospinal fluid, feces; pasopharymgeal washings, saliva, semen,
swear, and synovial lluid. Hawever, the ejority of body fu-
ids are not efficient vebieles for ransmission because they can-
win low quanticies of infectious HBV, despite the prescnce of

(4. The concentration of FIBeAg in body fluids can
be 100-1,000-fald greater than the. concentradion of infec-
dous FEBY parricles (39,

Although percataneons injuries are among the most <8
cient mades of HBY rransmisslon, thess exposuses probably
account for only a minority of HBY infecions among HCR
Tn multiple lnvesdg; ofnosocomial hepatitls B outbreal
the majority of infected HCP cotld not recall ap overt peocu-
taneous injury (47.41), although in certafa studies, approxt

from denrisero padent has not heen reported since 1987, pos-
sibly reflecring such factors as 1) adoption of universat precau-
tions, 2) toatine glove use, 3) i d levelsofin ity a5
a result of heparicis B ior. of DHICE 4) implementa-
don of the 1991 OSHA bloodborne pathogen standard (68),
and 5) incomplere ascerninmentand reporting, Only one case
of patient-co-paticnt transmission of BV in the dental sae-
ting hds been d red (CDC, unpublished dara, 2003),
In this case, appropriate offics infrction-conerol procedires
were being followed, and the exace mechanism of mansmis-
sion was underzrmined.

Because of the high risk of HBV infection among HGE
DHCP who petform tasks thar might involve conrace with
blood, blood-contaminaed body substanees, ther body flu-
ids, or shazps shonld be vaccinezed (2,13, 17,19, 69). Vacdina-
tfon can protect both DHCP and patients feam HBV infection

mately one third of infected HCP reealled caring fora patient
who was HBsAp-posicive (42.43). In sddition, FIBV has beeny
demonstrated 10 survive in deied blood =t toom temperaaze
cn envitonmental surfaces for 51 week (£4), Thus, HBV
iafections thar accur in HCP with no histary of aonoscupa-
tional exp croccupational p 15 Infury mighe have
resulted from direce of indirecr blood ot body fluid exposutes
that Inoculated HBV into curanicous scratchies, abrastons,
burns, other fesions, or or mucosal surfuces (4£5-47). The
potendal for HBV mansmission dirough contact with envi-
ronmental surfaces has been demonstrated in investigadonsof
HBV outbresks among patents and HCP in hemodialysis unies
(48-50).

" Since the carly 1980s, occuparional Infictions ameng HCP
have declined becausz of vaccine use and udherence ta univer-
5al precautions (51), Among U5, dentists, >90% have becn
vaccinated, and serologic evidence of past HBV infecdon
decreased from prevaccine levels of 14% in 1572 to approxi-
mately 9% in 1992 (52). During 1993-2001, levels remained
teladdvely unchanged (Chakwan Siew; Ph.D., American Den-
tal Associadion, Chicago, Illinals, personal communication,
June 2003). Infection rates can be cxpected to decline further
a5 vaccination rates remain high among young dentists and as
older dentists with lower vaedination rates and higher races of
infeetion retize,

Although the poiential for © isslon of bleodborne
infections fromn DHCP 1o padents is considered llmited
(53-55), precise risks have not been quantifled by arefully
designed epidemialogicsmadies (53,56 570, Reports published
during 19701987 describe nine clusters In which patients
ware thought t be infeczed with HBV theough treacment by
aa infected DHCP (58-67), However, transmission of HBV

and, wh possible, should be completed when dentists
or other DHCP are in training and before they have conmer
with blood.

Prevaccination scrological testing for previous infection is
not indicated, although ic can be cost-effecrive where preva-
leneeof infection s expected 1o be fiigh it a group of potential
vacinees (2g. permons who have emigrated From areas with
high races of HBV infection), DHCP should be tested for anti-
HBs 1-2 months after completion of the 3-dase vaccination
serfes {17). DHCP who do not develop an adequate antibody
response {i.¢, anti-HBs <10 mIU/m} to the primary vaceing
seties should complese a second 3-dose vaceine saties or be
evaluated o determine if diey are HBsAg-positive (17).
Revaccinated persons should be retested for 2nti-HBs ac the
complerion of the second vacelne secies, Approximtely balf
of nonresponders o the primary series will respond o a sec-
ond 3-dost setles, If no anvdbody response occurs afier the
second series, testing for HBsAg should b performed (27).
Pecsons whe prove to be HBzAg-positive should be counseled
regarding how to prevent HBV transmission 1o othets and
tegarding the need for medjce] evaluzton, Noarespondess to
vaccination who are HBsAg-negative should be considered
susccptible to HBY infection and should be counseled regard-

" Ing precautlons to prevent HBY infection and the need to

obaia HBIG prophylaxis for any kawwn ot probable patenteral
exposure to HBsAg-positive blood,

Vaccine-induced antibodies decline gradually over time, and
0% of persons who inidally respond to vaccination will lose
drtectable andhedies over 12 years, Even so, immunity con-
tinues re provent clinical disease or detectable viral infection
(17). Booster doses of vaccine and periodic serclogic testing to
monftor aibody conc fons after completion of the vac-
«ine series are noc necessary for vaccine tespondess (17).
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Hepatitis b Virus HCP, including 33 dentists or denml srudents (55,23). No
Ansstimated 496 of parsons with acute HBV infection are  2dditional cases °f." Hssion “’F‘j"' d R

alsa infected with hepatitis Dila virus {EIDV). Discovered in Prosp studics we the average risk of

1977, HDV isa defecrive bloodbome virus requiring the pres.
ence of HBV to replicate, Patienss coinfected with HIBV and
HDV have substntially highec lity fates than chose
infected with HBV alone. Betause HDV infection is depen-
dent on HBY for teplication, immaynization to prevent HBV
infecdon, through elther pre- o postexposuce prophylaxis, czn
also prevent HDV infection {70,

Hepaofitis € Virus

Hepatitis C virus appeats net o be sransmined efficienty
through occupational exposures to blood. Follow-up studies
of HOP exposed to HCV-infecced blood thraugh g

HIV infection afier & single percuraneous exposuze o
HIV-infecred blood is 0.3% (range: 0.29%-0.5%) (94). After

an exp Emucous L in the eye, nose, ormouth,
the risk {5 approximately 0.1% {76), The precise risk of teans-
inission after skin e remains unkoown bur is believed

10 be even smaller thn thar for mucous membrane exposure.

Ceraln facrors affect the tisk of HIV mansmission after an
oceupatons] exp Lab y studies have d ined if
needles char pass through larex gloves are solid rather chan
hollow-bore, or are of small gauge (e.gr, anestheric needles
commonly used in dentisty), they transfer less blood {36), In
2 ive ease-control study of HCP an increased risk

ous or other sharps injuties have determined 2 low incidence
ofseraconversion (mean: 1.8%; rangr, 096-7%) (71-7d). Ohe
study determined: mransmission occurred from hollow-hore
needlesbut nocother sharps (72). Although these saudies have
notdocumented samconversion associated with mucous mem-
brane or nonintace skin exposure, at lezst two cases of HCV
transmission fiom. a blood splash to the conjunceiva (75,76}
and ane case of simultneous transmission o HCV and HIV
after noninrace skin exposure have beea reporeed (77),

Dara are insulficicnc w estimave the occuparional risk of
HCV infecdon among HCE but the majority of srudics indi-
cawe the prevalence of HCV infestion among dentists, sur-
geons, and hospital-based HCP i simitar to that among the
general population, app ly 19%-2% (78-96). In dsrdy
thar evaliated riskifactors for infection, 2 history of uninten-
tional needlesticks was the only occup ! risk factor inde-
pendenty associated with HCV infection (80).

No studies of mnsmission from HCV-infcred DHCP to
patients bave been reported, and the risk for such wansmis-
sion appears limited. Muldiple reports have been published
describing wransmission from HCV-infected surgeons, which

1 et £ H A

o
the overall risk for infection averaged 0.17% (2290,
Human Immunodeficizncy Viros
T the United States, the tiskof HIV transmission in dental
ings i exi Iy baw. As of December 2001, a total of 57
cases of HIV stroconversion bad been documented among
HCE bux g DHCR, after occuparionz] exp o
a known FIlV-infected source {91). Transmission of HIV to
six paticnts of a single dentist with ATDS has been reported,
but the mode of ransmission could not be determined
(2,92,93). As of September 30, 1993, CDC had information
tegarding vest resukg of >22,060 patients of 63 HIV-infected

for HIV infecion was assaciated with exporire o a refagively
large volume of blaod, as indicated by a desp injury with o
device that was visibly contaminated with the patient’s bload,
ora proceduse thatinvolved aneedle placed in a vein orartery
(95). The risk was also increased if the exposurc was io blood
from patients with terminal Hlnesses, possibly reflecting the
higher titer of HIV in Jate-stage AIDS,
Exposure Prevention Methods

Avoiding eccupatienal exposures to blood s the primary
way o prevent transmission of HBY, HCV, and HIV; to HCP
in health-care setings (29,96,97). Bxpostres occur through
pereutancous injury (g, 4 needlestick or cut with a sharp
object}, as well as through contact betwesn posendally Infec-
tious blood, tissues, or other body Ruids and mucous mem-
Brancs of the eye, nose, mauth, ornonjntact skin (e.g., exposcd
skin that ix chapped, abraded, or shaws signs of dermaritis),

Observationsl studies and surveys indicate that percutane-
ous injuties among general dentists and ol surgeons eecur
less frequendy than among general and onthopedic susgeons
and bave decreased in fie g i he mid-1980s (98-I6).
This decline hag been attributed 1o safer work practices, safer
instrumentation or design, and continued DHCP education
(103,104). Percutancans injuries among DHCE usually

* 1) eccur ousside the patiant’s mouth, thereby posing less risk

for recantact with patieat tissues; 2} involva Ensited amounts
of blood; aad 3) are caused by buts, syringe needles, labara-
tory kmives, and other sharp fnstruments (99-102,105, 166).
Injuries among oral sutgeons might occur more frequensdy
durlng fracture reductions nsing wites (104, 107). Experience,
as mezsured by years in praciice, does notappear w affece the
risk of injuty among general dentists or oral surgeons
(100,104,107).
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The majotity of exposures in dentistry are preventable, and
methods o reduce the risk of blaod contacts kave included
use af standard precautions, use oF devices with fearures engi-
nezred o provent sharp injusies, and modifications of wark
practices. These approaches might have contribured to the
decrease in prroutaneous injuries among dentists duting
recenit years (98-1006,103). However, needlesticks and otlier
blood concacts continue to ocour, which s 2 concern because
percucangous injuries pose the greatest sl of ransmission,

Standied precausions include use of BBE fe.g, ploves, masks,
protecdve eyewear or face shicld, and gowns) intended to pre-
vene skin and mucous membrane expasures, Other procective
equipmenc {ez., finget guards while suturing) might also
reduce injuries during dental procedures (104).

Enpincering contrals are the primary methed 10 reduce
exposures to blood and OPIM from sharp instc and

‘Work-practice controls for needles and other sharps include
placing used disposable syringes and needles, scalpel blades,
and other sharp ftems in approptiate punc istant con-
tainers located as close as feasible to where the items wereused
(2.7,13,113-115). In addicion, used necdles should never be
recapped or othecwise manipulated by using both hands, or
any other eechnique thatinvelves direcring the poincofa needle
toward any pare of the body (3.7.13,97,113,114). A onc-
handed scoop rechnigue, a mechanica] device designed for
holding the needle cap ta Bucilitate one-handed recapping, or
an enginecred sharps injury pratection device {e.g., neodles
with resheathing mechanisins) should be employed for recap-
ping needles between uses and before disposal
(2.7,13,113,114), DHCP should never bend or break needles
before dispgsal b this practice requires un y

ipulation. Before attempting to remove needles fom

needles, These controls are frequently technology-based and
offen incorp fer designs of i ddevices (e.g.,
self-sheathing anesthetic needles and dencal units designed o
shichd burs in handpieces) 1o reduce percuraneous injuries
{I101,103,108).

““\Warlc-practiee eontrols establish practices to protest DHCP
whese responsibilities Include handling, using, asseimbling, or
precessing sharp devices (e.p., needies, scalers, Eaberatary utl-
ity hnives, burs, explosets, and endodantic files) or sharpsdis-
posal containers, Work-practice controls can include removing
buts befiore disassembling the handpiece from the dental unir,
testricting use of fingers in tissue reeraction.or palpation due-
ing suturing and administraton of snesthesia, and minimi
ing potentially nncontrolled movements of such instruments
as scalers or laboratory knives (107, 165),

As indicated, needles are 2 substantial source of g -
ous injury in denral practice, and engineeting and work-
przetice controls for needle handling exe of particular
iraporance, En 2001, revisions to OSHA’ blaodborne patho-
gens standard as mandared by the Needlestick Safery and Pre-
vention Acy of 2000 became cffective. These revisions clarify
the nced for employecs to cansider safer needls devices as they
become avatlable and w invalye employees directly respon-
sible for paticné care (g, dentiscs, hygienisis, and dental
assistanas) in Idencifying and choosing such devices (165, Safer
versions of sharp devices used in hospital setings have becoine
availoble (e.g., bluar sutuce nocdtes, phlebozomy devices, and
burerfly needles), and their impact on reduding injurics has
been docamented (276-112), Aspirating onesthetic syringes
that incorporate safety features have been developed for den-
wal pracedures, bue the low injury rates in dentistry limic
assessment of their effece on reducing injuries among DHCE

nondisposable aspirating syringes, DEHCP should recap them
to prevent injuries, For procedures involving multiple injeo-
tions with a single needle, the pracdivioner should recap the
needle berween injections by using a one-handed techaique or
use a device with a siccdle-reshearhing mechanlsm, Passing 2
syringe with an unsheathed ncedle should beavoided because
of the potential for injury:
Additional information for developing a safety program and
farideatifying and evaluaring safer dencsl devices is available ar
* herp:d fwww.adc.gov/OralHealthfinfectioncontrolf
forme.htm (forms for screening and evaluacing safer deq-
tal devices), and
* hupi/fwurwicde.govinioshtopies/bbp {srate legistation on
needlestick safety).

Pastexposure Manogement and Prophylaxis

Ppstexposure management is an integral compenenc of a
complete progsam to prevent Infaction after an accupational
exposure to blood. During dental procedures, saliva is pre-
dicrably contaminaced with blood (7, 724). Even when blood
Is not visible, it can kill be presenc in limited quantitics and
therefore is consideeed 4 potentially infectious reateeial by
GSEEA (23,19). A qualified heakth-care professionat should

" evaluateany occuparional exposure incident 1o blood ot OPIM,

including saliva, regardless of whether blood is visible, In den-
ead serwings (13),

Denal pracrices #nd Iaboratories should establish writtan,
comprehensive programs thas include hepatitis B vaccinadon
and poswxposure managemenc prarocols that 1) deseeibe the
fypes of contace with blood or OPIM that can place DHCP at
sisk for infecrion; 2} describe procedures for prompily repors-
ing and evaluacing such exposures; and 3) idendfy @ health-

14 _ , MMWR

Decenber 19, 2003

care professional whio i qualified w provide-counseling and
pesform all medical evaluationsand praceduresin accordance
vith current recommendations of the U.S. Public Health Ser-
vite (PHS), including PEP with chemotheripeutic drugs when
indicared. DHCE including srudents, who might reasonably
be consideted at sisk for cccuparional expasure to blood ar
OPIM should be taught strategies vo prevent contact with blood
or OPIM and the principles of postexpesure management,
including PEP aprions, a5 parr of their job arientadon and
training, Educational p for DHICP and students should

Ty reporting 2l w blood or OPIM as soon
15 possible, because certain interventions have to be inidated
promptly to be effecrive. Policies should be consistent with
the practices and procedures for worker p fon roquired
by CSHA and with current PHS recommandations for man-
aging occupational exposures to blood (£3, £9).

After an occupational blood exposuse, first aid should he
admini l a5 y. Puncure ds and other inju-
ties to the skin should be washed with soap and water;
mucous membranes should be Rushed with water. No cvidence
cxists thar using zatiseprics for wound care ar expresting fluid
by squeezing the wound fisrther reduces the sisk ofbloodbarne
pathogen transmission; however, use of andsepifes is not con-
traindicated. The application of caustic agents (g, bleach)
or the injection of andseptics or disinfecrants into the wound
is nor recommended (75}, Exposed DHCP should immedi-

the squrce was infeceed with HIV, the suge of discase,
histary oF antirezroviral therapy, and viral load, if known.
* Details regarding the exposed person {e.., hepatitis Bvac-
cinadon and vaccne-response status),
* Decails cegarding ling, postexposure managy
and follow-up.
Each oceupational exposure should be evalvared individually
for its porential vo transmit HBV, HCV, and HIV, based on
the follawing:
* The type and amount of body substance Involved.
= The type of exposure (g, percuzaneons injury; mucous
membrane of noninrect skin exposure, ot bites resulsing
in Bood exponire to either person involyed).
* The infection status of the sourece,
» The susceptibility of the exposed person (19).
All of these factors should be considered in assessing the risk
for infecrion and the need for further follow-up (e.g., PER).
During 1950--1998, PHS published guidelines for PEP and
otlicr management of health-cace worker exposures 1o HBV,
HCV, or HIV (69.716-715). In 2001, thess recomtmenda-
tianswere updated and consolidated into one set of PHS guide-
lines (15). The new guidelines reflect the availabillty of new
andrerroviral agents, new information regarding che use and
safety of HIV PEF, and consideracions regarding employing
HIV PEP when resistance of the source patiant’s virus to
antiretroviral agents is known or suspecred, In addition, the

atcly repore the s 1o the infecton-concrol coordi

or ather designated person, who should lnitiate referral to the
qualified health-care professional and complete necessary
reports. Because multiple factors contribute 1o the risk of
infection after an occupational oxposure 1o blood, the follow
ing information should be included in the exposur: report,
recorded in the exposed person’s confidential medical secord,
and provided to the qualified health-care profzssional:

* Date and sime of expasnre,

* Detallsofthe procedure being performed, including where
and how the exposure eccurred and whether the exposure
involved a sharp devies, the cype and brand of device, and
howand when during its handling the sxposure cecurced.

* Deailsof the exposure, including its sevetity and the type
and ameuncof fluid or material, Por a percutaneous injury,
severity migh be measured by the depth of the wound,
gauge of the needle, and whether fluid was injected; fora
skin or mucous membrane exposure, the estmated, vol-
ume of marecial, dusation of contacr, and the eondition
of the skin {e.p., chapped, abraded, or intace) should be
nowd,

* Dexils regarding whether the source marerial was known
fo contain IV or other blaodborne pathogens, and, if

2001 gridelines provide: guidance to dinicians and exposed
HCP regarding when to consider HIV PEP and recommen-
darions for PEP regimens (15,

Hand Hygiene

Hand hygiene (e.g., handwashing, hand antisepsis, or surgi-
eal hand antisepsis) substantially reduces p izl pathog
on the hands and is considered the single mose eritical mea-
sure for reducing the risk of transmitting arganisms to
patienes and HCP (220-123). Hospial-based studics have
d d that noncompliance wich hand hygiene prac-
dies is associated with health-care-atsoctated infections and

- the spread of myldiresistane orgznisms. Noncompliance also

has been 2 major conmibutor to ausbreaks (123), The prova-
Jencs of health-care—associated infections decreases as adher-
ence of HCP o recommended hand bygiene measures

improves (124-126).
Themicrobial Flora of the skin, fincdaseribed in 1938, con-
sist of wansient and residentmi isms (127). Transi

flora, which colonize the superficial layers of ehe skin, are easfer
1o remove by routine handwashing, They are often acquired
by HCP during direct contace with patients or contaminared

i [ sucfaces; these organisms are most frequently
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associated with health-car d infeetions. Resident flora
atrached to ‘deeper dayers of the skin are more resisran: 1o
remaval and less likely ta be  with such infectians,

The preferred methed for hand hygiene dependson thetype
of procedure, the degres of contamination, and the desired
peesistence of antdmicrobial action o the skin {Teble 2}, For
routine dental examinations and nonsutgical procedures,
handvwashing and hand andsepsis Is achisved by usiing cithera
Flain or antimicrobial soap and warer, IF the hands are not
visibly soiled, an aleshol-based hand rub isadequare.

The purpose of surgical hand antisepsis it 10 eliminare tran-

applied) fs ¢ritical becanse micronrganisms can colonize on
hands in the moist environinent undérneath gloves (£22),

Alcohol hand rubs are rapidly germicidal whea applied 10
the skin hut shauld include such ansiseptics as chlorheddine,
T y ammeni di icl

compounds, i or

to achieve petsistenc aedvity (136). Facrors that can influence
the effectiveness of the surgical haad, andisepsis in addition o
the choice of antisepticagent include durarion and technique
of serubbitig, as well as condition oFthe hands, and techniques
rsud fox drying and gloving. CDCl 2002 guideline on hand

sient flora and reduce resident flora for the duration ofa pro-
cedure 1o prevent introduction of organisms in the aperative
wolid, if gloves become puncruted of tons. Skin bacreria can
rapidly muléiply under surpical gloves ifhands are washed with
soap that it not antimicroblal (£27, 728). Thus, an antimicro-
bial sbap or alcohol hand risb with persistent activity should
be used before surgical procedures {729-737).

Agens used for surgieal hand antisepsis should sub Tally
reduce microorganisms on intict skin, contina noniritating
anttnicrobial preparation, have 2 broad spectrum of sctivity,
'l:'s f?st-acr.i ng, and have a persistent affect {£27,132-135),

ygiene in health-care sewsings provides more complete infor-
marion (£23).
Selectlon of Aniiseptic Agents

Selecring the most appropriate antissptic agent for hand
hygiene sequiccs consideration of multiple factors, Essential
perk h ics of a product (e.g, the spectrum
and persistence o activity and wherher or hot the sgentis fast-
actinig) should be determined before selecting 2 product,
Delivery sysiem, cosr pervse, reliable vendor suppore and sup-
ply ace also considerations. Because HCR acceprance is a
major factor regarding complizuce with recommended hand

I ¢ li.c., ded bial activity thar prevencs hygiene provacals (122,123, 147,143), consideding DHCP

or inhibits survival of mi panisms after the product is needs is critleal and showld include possible chemical allcrgies,

TABLE 2. Hand-hiyglena methods and Indications

Mathed Agent Purposa Duration {mialmwm) Indlcallon™

Reline b Welerand N R o and bansii ] ]
Pl sorgls N Eimyaiing il 18 oo (80 Dot v et o

Qkve removal). After bianshanded

Antiteptio handwash  Walsrand antimicroblal scap (0.9, Romove tr doctay 15 seconds¥ Youchlhg ef inanimaie objects Brely ke by
chiahaxdding, lodine and rs, microong plsme coataniambed by bovd of saliva. Befom
chiorokylanol POV, Idciosan} snd reduce msiden fora leaving tha danial operaloey or tho deital

laboratory. Whan visibly sciled T Esfars.

Anlissptio hand rub AkcohotHraged hand rubT Ramove of fesimy Rub hands. ynti the regkiving olfler mmaviag cloves thet s

1 it ms  agonlledy fom, o, or punctured.
and reducd rsidant for

5 Water s0ap {a,9., Remove or dest arinulss Before donnlng steiily saegacn's gloves
ehiervddne, lodine and lﬂﬂﬂ‘:;tg!. iransienl mkm%m i for wurglcal pracedurestt
chlamylanal [PCMX], it an) &nd reduca ra3ident Nora Follow mamznchumor

(pecalstani atfecl) Instuctions for
WWater aod rett-snCmicrobid soap (0.5, sugkal hand-scub
pialn ot} folowedd by gn lcohal-based willy
Surgfcat hand-scnib peodoct with penistent activiyt
P activly

¢TSI T3, 120123, 126, 120,138 138),
1 Prihog

ferabi

eni orgafisms have bean fuad on of around bar durl
[0 mimindog most Lanslent fiom Fo

atter uwa {135, Usa of fquid s03p
akin, For most procad,

T
'sben

l frof Eoney
izimon 53 eliectvn m BVEROUE R ther ol 3l gurtsods of sremolsbened hant
mmﬁ?ﬁ% se0qnts, flkewed by fiNshg undur a. siream of Kool of tepid vralsr [s mm lﬁlﬂ (almfz?.m:ﬂn.nhm shoutd -ﬁp ba dﬂﬁm»:«'hm’m
sed hand rubs should contain S0%-—85% alhanol e ropanc] and choukd nol bs usod in the presence of vistia sofl or organia matertal. If an

Arcoholha:
hand rub, apaly adequats Lo paim of ona hand end rub hands thgathar

" Alerapplication ¢ f alcohcr. pecsfaian]
" iul:: iovas (144,145). Follow manutactres inxtructiong {127, 129, 737,945),

Arneant that,
ng Tv| Ing tha vohuve of e o fee} rubbis )
o dyrgerat or Fnhmu”ﬁ“ﬂmﬁb‘wﬂmfﬂw pobe bl S el

actdty

akohol-basers
g 8k surfaces of the hands ancd I'n?ml handy ar dry. Follow manuachares
an 6 volume of produtt likarlywas applied,

26 recoimandad, sliow handy and lréarms to dry thoroughty snd ImmeSialely don steda

hand senib, amove -l'amymm:nymu.{:mwmmmuﬁmgm- 190 dilieuk, caize glaveatn tawr momm Radly (142,343),

Be!
wlnmvﬁmmhwd:'u%e {840, abikty i wpar the eonect-slzed giove or

o glove ntzgty).
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skin integricyafres repeatzd use, comparibiligy with lotionsused,
and pffensive ageae ingredients (e.g;, scent). Discussing spe-
cific prepacations or jngredients nsed for hand antisepsis is
beyond the scope of this teport. DHCP should ehooss from
p . ||’ ilable FHCP handwash 1 | S gapents
for hand antisepsis or surgical hand antisepsis,

Storage and Dispensing of Hand Care
Produtls

Handwashing producys, including plain (i.e., non-
antimicrobial) soap and antiseptic products, can become con-
taminared or supporz the growth of microorganisms (122),
Liguid products should be stored in closed containers and dis-
pensed frem cicher disposable conmainers or containers that
are washed and drfed thoroughly before refilling, Soap should
not be 2dded to z partially empty dispenser, because this prec.
tee of topping off mighr lead 1o bacterial contamination
(149,750). Stors and dispense producrs sccording to mana-
Facturers’ directions,

Lotions

The primary defenss againse infection and reansmission of
pathogens is healchy, unbroken skin. Frequent hindwashing
with soapsand antisepric agants can crase chronieiitnt con-
tact dermatitis among DHCP: Damage w the skin changes
skin flora, resulting in more frequent colonization by staphy-
lococdd and gram-negative bacteria (157, /52), The poceatial

‘of decergents ro causc skin irritation vasies considerably, but

o be teduced by adding emolliznts. Lotions are often 1ec-
ommended 10 case the dryness resulting from frequent
handwashing and tw p dermatitis from glove use
(155,154), Howeves, petroloum-based lotion formulations can
weaken Jatex ploves and increase permeabllivy. Fot that reasan,
fotions thax contain perrolem or other oil cmollients should
oaly be used ac the cnd of the work day (122,155). Dens
practitioners should obtain informartion from [otion mano-
facrurers regarding inceraction between Jotions, gloves, dencal
materidls, and antimicrobial prodarces,

Fingernails and Artificial Nalls

Although the reladonship becween fingernail length and
wound infection is unknown, keeping nails short is consid-
#ced key because the majority of flora on the hands are found
under and around the fngernails (756). Fingernails should be
shortenough to allow DHCP w thoraughly clean undemmenth
them and prevent glove cears (£22), Sharp nail edges or bro-
ken nails are also likely to Increase glove failure. Long artificial
ar narural nails can make dopning gloves more difficolrand
can cause ploves to'vear more readily, Hand carriage of gram-
negative orgenisms has been d d to be grearer among

wearers of artificial nails than amoeng nonwearers, both befare
and after handwashing (157-160). In 2ddidon, axdficial fin-
gernaily or ders bave been epidemiologically implicaved

in multiple owbreales igvolving fangal and bacterial infectinns
in hospital intznsi units and operuting rooms (f61-~
164), Freshly applied mail polish on natural nails does oot
i the microbial Joad from pertungual skin if fingernails

are shorty however, chipped nail palish can harbor added bac-
teria (165, 166),
Jawelry

Srudies have demonstrated tharskin undemeach rings is more
heayily colonized than comparable areas of skin on fingers
withoue rings (1671700, In aswedy of intensive-care nurses,
myltivariable dnalysis decesmined dngs were thaonly sub
tiel risk factor for carriage of gram-negative bacilli and Seaphy-
locpecss anmeus, and the cong ion of organisms correlated
with the number of tngs worn (17¢), However, two other
studies demonstrated that mean bacrerial colony counts on
hrands afier handwashing wete sinilar ampng persons wearing
rings and those nat wearing rings (769,171}, Whether wear-
ing rings increases the Jikelihood ofransmining a pathogen is
ok s further soudi ded 1o establish whether rings
result in higher eransmission of pathogens in health-care set-
tings, Howsver, rings and decorative nail jewelry can make
donning gloves more difficut and canse gloves fo tear more
readily (142, 143). Thus, Jewelry should not interfere with glave
use {e.g,, kmpaic abiliry to-wear the correcr-sized glove oz alter

glove intepricy),

Personal Protective Equipment

PPE is designed to protect the skint and the eticous mem-
branes of the eyes, nose, and mouth of DHCT from exposure
to blood or OPIM. Use of rowary dental and surgical instru-
ments (c.g, handpieces or ultrasonic scalers) and air-waer
syzinges ercates a visible spray that concaing prinvarily large-
particle droplers of water, saliva, blood, microotganisms, and
otherdebris. This sparter eravels only a shost distance and sotdles

. out quickly; landing on the floor, netichy operacory surfacss,

DHCH or the paticat. The spray also might contain cermain
aerosols (j.e., partitles of respirable size, <10 jam). Aerosols con
remain aithoimé for octended perfods and can be inhaled. How-
ever, they should nocbe confused with the large-particle spae-
wr thae makes up the bubk of the spray fiom handpieces and
] ic scalsrs, Appropriate work pracdees, including useof
dengal dams (172) and high-velocity alr evacunidon, shoold
minimizo disseminarion of droplers, spatter, and acrosols ().
Primary PPE used it oral health-care secings includes gloves,
surgical mashts, prosective eyewear, face shields, and protecdye




vol, 52/ RRA1T™

Recommepndations and Reports 17

dothing (e.g., gownsand jackers), AHl PPE should be semgved
before DHCP lrave patienc-care ateas {13). Reusable PPE X0
clinician or patient protactive eyewcar and face shields) shald
be cleaned with soap and warer, and when visibly soiled, dis-
iofeeted between patienrs, according 1o the meaufacturer’s

material for incoming sir and how well the face piees fies or
seals 1o the face (e.g,, qualitatively o quantitatively tested in a
reliable way to obtain a face-scal Jeakage of <10% and to fir
the different facial sizes-sind charicterisics of FIGP),

When respiratom, ave used while treating patients with dis-

directlons (2,13). ‘Wearing gloves, surgical masks, protectiy

yrwear, and protective clothing in specified circumstances to
seduce the risk of exposures w bloodbarne pathagens s man-
dared by OSHA (J3). General work clathes (e.g., uniforms,
scrubs, pants, and shirs) are neither imended to protect against
@ hazatd nor considersd PPE.

Masks, Protective Eyewear, Face Shields

A surgieal mask that covers hoth the nose and mouth znd
protective eyawear with solid side shields araface shfeld shopld
bewom by DHCP during procedures and patient-care acgivi-
ties likely to generate splashes or sprays of blood ar bady flu-
ids. Protecive oy for patiencs shields their cyes from
spanteror debris generated duting dental procedures, A surgi-

ases requiring aitborme-t ission precautions {e.g, TB),
they should be tiscd in the cantext of a complece respirarory
protection program (275). This program should include traln-
ingand fittesting c an adequate seal berween the edges
of the respirarer and the wearers face, Detailed information
regacding respirator pragrams, including fit-tost procedures are
avatlable athrep:/fwwwicde.goviniosh/95-143.hel (174 276),

Proteciive Clothing
Protective clothing #nd cquip (g gowns; lab coars,
gloves, masks, and provective cyzwear or face shicld) should be
WOFn 10 prcvent conamination of street dlathing and to pro-
tece the skin of DHCP from exposures 1o blood and body
substances (3,7,.48.11,13,137). OSBAbloodbome pathogens
4. 1

el mask protects against microorganisms gy d by the
wearer, with >95% bacterial filtrarion cfficieney; andalso pro-
tees DHCP from large-particle dropler spatter thar might
coneain bloodbome pathogens ot other jnfectous mierosr-
ganisros (272), The masks outer surface can become contami-
nated with infectious droplets from spray of oral fluids orfrom
torching the mask with contaminated fingers. Also, when 2
mask hecomnes wer from exhaled rupist air, the resistance to
aitflow thiough the mask inctcascs, causing more zirflow ro
pass around cdges of the mask. If the mask becomes wer, it
should be changed herween patienes or even diring patient
wearment, when possible (2,274).

When aitborne infection isolation precautions {expanded
ortr ission-based) are ¥ (¢.8., for TB patients), a
Nacional Institute for Qccupational Safery and Healch
(NTOSH)-certified particulave-fifter cespirator (g, N95, N99,
or N100} should be used (263, M95 eefers 1o the abiliy to
filter 1<pm particles in che unloaded state with 2 filter e~
clency of >35% (i.c., filcer leakage <5%), given flow rates of
30 Limin (i.c., approxinate maxifaum airflow rare of HCP
during breathing), Availzbla daw Indicare jnfectious droplec
nuclei measure 1-5 ym; therefore, respirators used in healdh-
care sertings shauld be able ro efficiendy Flter the smallest
particles iy this mnge,

‘The majority of surgical masks are noe NIOSH-cersified as
respiratars, do rot protect the user adequately-from expasure
10 TB, and do not serisfyy OSHA requirements for tespiratory
p ion (174,175). H v cectain surgical masks (i.e.,
mrgtml Ngs rgspim;) domeerth q d are car-
tified by NFOSH as sespirators. The level of protecrion 4 tes-
pirator provides is determined by the fficiency of the- flter

uiressleeves to be lang enough to protest she fore-
arms when the gown is wotn a5 PPE (L., when spateer rnd
spray of bload, saliva, or OPTM 1o the forearms is anticipared)
(13,14). DHCP should change pratecrive dlothing when it
becomes visibly soiled and as s00n as feasiblz if panecraced by
blood oz other potentally infectious fluids (2,23,14.237. All
protective clathing should be removed bofore leaving the work
aren (13).

Gloves and Gloving

DECP wear glaves to preventcontamination of their hands
when touching mucous mermbipies, blocd, saliva, or OPIM,
and also ea reduce the likelhood dhat mictoorganisms present
on che hands of DHCP will be tansmited to parients during
surgical or other paticht-care procedures (1,2,7.10). Medical
gloves, bath patiene examination and surgeon’s gloves, are
manufactured as singhe-use disposable itams that should be
used for oaly one paricns, then discarded. Gloves should be
¢hanged between patlents and when wen of puncrured.

Weatiing ploves does not eliminate the need for handwashing.

+ Hand hygiene shonld be performed immediarely before don-

nibg gloves. Gloves can have small, unapparent defeets or can
be torn ditring use, and hands cin become contaminaced duc-
ing glove removal (122, 177-187). These circumstances increase
the risk of operarive wound confaminacion and exposure of
the DHCP’ hands to microotganisms from. patfents. En addi-
ton, bacteria can mulrigly rapidly in the moist envirenments
undemeath ploves, and thus, the hands should be dred thor-
oughly befoze donning gloves and washed again immediarcly
after glove rernaval,
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Types of Gloves

Breause gloves are msk-specific, their selection should be
based on the type of proceduce 1o be perfarmed (e g., surgery
or patient examinagion) (Table 3), Sterile surgeon’s gloves rust
meerstandards foe stetility assurance established by FDA and
areless Likely than patient examination gloves to harbor patho-
gens that could conmminate an operative wennd (188).
Appropriate gloves in the correct size shauld be readily acces-
sible (23), .

Glove Integrity

Limited swdies of the penctrability of differanc glove mare-
tials under conditions af use have been conducred in theden-
tal environmene. Consistent with ebservations in clinical
medicine, leakage rates vary by glove material (e g., Lavex, vinyl,
and niuile), duration ofuse, and eype of procedure pesformed
(182,184,186,189-191), as well us by manufieturer (192
194). The frequency of pecforations in surgeon’s glaves used
during outpatientaral surgical procedures hasbeen determined
™ range from 6% to 16% (181, 185,195,196).

Studies have demonstrated thar HCP and DHCP are fre.
quently unaware of minute tears in gloves that cecur during
use (186, 190,291,197}, These stadies desermined chat gloves

"TABLE 3. Glove types snd Indicatlons

developed defectsin 30 minures—3 hours, depending on, type
of glove and procedure, lavestigators did noe decermine an
optimal time for chaoging gloves during praceducres,

During dental pracedures, patient examination and surgeon’s
gloves commonly contact multiple types of chemicals and
materials (e.g. disinfecrants and antiseptics, compasite resins,
and bonding sgenms} that ean cotmpromise the integrity of
latex a5 well asvinyl, nitile, and asher synthede glove mareri-
als {(198-206), In wddition, lavex gloves can inverfere with the
setting ofviny] polysiloxane impression matetials (207-269),
although ¢he seming is apparently not adversely affeered by
synthedc vinyl gloves (207,.208). Given the diverse selecsion
of deneal marecials on the market, dental praceitioners should
consult glove manufactaress regarding the chemical compar-
ibiliey ¢f glove matecials.

If the imegrity aFa glove is compromised (.., puncruced),
itshonld be changed as soon 25 possible (13,276,211), Wash-
ing lasex ploves with plain soap, chlochexidirte, or aleohol can
lead to the formation of glove micropunceures (777,212,213)
and subszquent hand contaminaion {138). Because this con-
dition, known a5 wicking, can allow peneraton of liquids
throughundetected holes, washing gloves is not recommended.
Aftera hand rub with alcohol, the hands should be thoraughly

Commerchlly avalasble Glove motaels

Glovs Indicatien Cammaent Matarfal Athributeat
Fatlsat Patiant:care, examinalions, Metical davica regulated by Lhe Food and Drug Malorel-rybber fatax (NRLY 1.2
examinelion olher nonsuegical proce- Adminsirgtion {FDA}, Mikla 23
ploves¥ dutes ychipg conlatt wih Nizda and chlomsprena {neoprons) blands 2,3
musags prm| and Nonstarka and sierle sing-ae dlsposabis. Usa Kittie B RRL blerky ;zg,s
ool rey . d! B
Ty prosee o Blyvinylchioride (VG vingl) q
Polyuraihang 4
Stymne-based copolymer 4.5
san'a Surglodl procediies Mookl davice ragulatod by tha FDA. KRL 1,2
b S ekiaisd by Nl 23
Slerils and singla-ure dipasable. Lta for one Chioroprena ineoprsns) 2.3
pakiant and diecan appropriatoly, NRL ad nitrile or chiomprena biands g,a
Syniholic polyhopeane
Shront-hased copolymar 45
Polyurthana 4
H Hel & medical davice raguiatad by Lhe FOA. MR, and nit€a ar chiamprens blends 23
laves (9.5 cleaning and Chloraarans (neopeant) 23
disinfecdan) Commonly relsired %o as ulitty; Industsal, or Ml 2,3
general purposo glaves, Shuokdba punclure- of Sufyt rubibar 2,3
Handbng conlainfanted chemicalroyistant, depénding on Ihe jask, Lalex Fhooroglastamer 34,8
sharps of ¢hemicalx gluvl:;.da wol pronide ddpduate chemicel Polyrth athylers. copoiymer  3,4,8
frclection.
Not or xss lierd
(=" g pa Saniire aher usa.
snd prowln &nd chetmical compesition.

$Fisical propatls vaty by rl
1 tooksiny aflergania NRL .,
2 vylcankad rubber, comelns afergenic ribbet procassing chamdcals.

3 Mkelyto hevn enhancad af punciure reslzkamcn,
4 lzad mned doen ik h
8 PP ra‘ma‘;m .

& el {0 most mothacoates,

*HetTcal o tenie! g

3
dnnwpmnh-limnbn;md surgleal giavas-ean be ised for pallant care,

urglcsl) gioves and are ) by tha FOA. Snly FOA]
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dried before gloving, because bands still wer with an alcohol.
based hand hygienc product e2n Sncreasa the risk of glove pers
Foration (192).

FDA regulates the mpdical glove industey, which includes

Contact Permatitis and Latex

gloves marketed as sterile surgeon’s and sterile or
patent eamination glaves. Geperal-purpose ity glovesare
also yised in dental health-care seoings bur ars not regulaced
by FDA because they are not promored for medical nse, More
rigorous standards are applied to surgeon's than to eumina-
tian gloves, FDA has identified acerptable qualicy levels (e.g.,
maxdcowm defocts allowed) for glove fa (214), bur
even intact gloves Ily fail with exp o mechanieal
{e.g sharps, fingetnails, or jewclry) and chemieal fe.g..
dimethyaccylates) hazards and ovee sime, These variables can
be contralled, ultimately oprmizing glove pecformance, by
1) maintaining shore fingecnails, 2) minimizing or climinat-
ing band jewelty, and 3) udng engineering and work-pracrice
controls ro avoid injucics wich sharps.

Sterile Surgeon’s Gloves and Double-Gloving
During Oral Surgica) Proceduras

+Certain lintited studies hive decermined no differsnce in
postoperative infection rates after rowtine tooth exvractions
wheu sargeans wore either sterile or nonsterile gloves
(215,216). However, weating sterile surgeon's gloves during
surgical procedures is supported by u strong theoretical ratio-
nale (2.7, 137, Sterile gloves minimize rransmission of micro-
organisms ffom the hands of surgical DHCP to parients and
prevent conramination of the hands of surgical DHCP with
the patienc's blood and body fluids (£37). In addivion, sterile
suzgeon's gloves are more dgorously regulated by FDA and
therefore might provide an i d level of fon for
the provider if exposure w blood is fikely:

Although the cffecdveness of wearing two pairs of gloves in
preventing disezse transmission hay nor been demonstratad,
the majority of studies samong HCP and DHCP have demon-
suated  Jewer Frequency of Inner glove pecforation and vis-
iblc bload en the sutgeon’s hands when double gloves are wom
(181,18%5,195,196,198,217-219), In one study eveluaring
double glaves during oral surgical and dental hygiene procc-
dures, the peeforation of outer ket gloves was preater during
longer procedures (i.c., 545 minures), with che highest race
(109%} of perforadon occurring during oral surgacy procedures
(198). Based on these seudies, double gloving might provide
additional protection from occupational bload concac (220).
Double gloving does not appear to substntially reduce either
manual dexterity or tactile sensiddvity (227-223), Addidonal
protection might also be provided by specialcy products (e.g,
otthopedic surgical gloves and glove liners) (224).

Hypersensifivity
Occupationally related contace d is can devclap from
fr and repeated use.ofhand hygiene produces, sxposure

to chemicals, and glove use. Contact dermativis Is classified as
¢ither irritant or allergic. Irtitant contace deematitls is com-
mon, nonalletgie, and develops as dry, itchy, Irritated zreas on
the skin around the area of contacr. By comparison, allzrgic
conact dermasids {type IV hypersensizivity) can result from
expostire to accelegators and ocher chemirals used in the manu-
facture of rubber gloves {e.g., natural rubber larex, pitrile, and
neoprenc), aswell as frem other chemicals found in the denral
practice seiting {e.g., methacrylares and gluraraldehyde),
Allergle conract dermatitis often manifsts as a rash beginning
hours after contace and, similar to initent dermatitis, is su-
ally confined to the ares, of contace,

Latex allergy (type 1 hyp ivity to Jatex proteins) can
be 4 more secious systemicallergicreaction, usually beginming

~within minttes of exposure bur sometimes occurring bours

later and producing varied symptoms. Moze eommon rezc-
tions indedemnny nose, sneezing, fuchy byes, scratchy throar,
hives, and itchy burning skin sensztions, More severs symp-
toms include asthma macked by diffult breathing, coughing
spells, and wheezing; cardi lar and gastrointestinal cil-
ments; and in rare cases, anaphylaxis and death (32,229, The
Amesican Dental Association (ADA) began investigating che
prevalence of type I Jatex bypersensitivity among DHCP ar
the ADA annual mecting in 1994, In 1994 end 1995,
app ly 2,000 dencises, hygienists, and ascistants vol-
unteered for skin-prick testing. Dam demonstrared that 6,.2%
of those tested were positive for type T lavex hypersensitivity
(226). Datz from the subsequent5 yearsof this ongoing cross-
sectional sudy indicated a decline in prevalence from 8.5% o
4.3% {227), This downward tread is similar to that reported
by other sudies and might be selated 10 use of latex gloves
with Jowerallergen concent (228-256).

Narural rubber huex proteins responsible for larex alkergy
areattached to glave powder, When powdered fatex gloves are

. wotn, more latex pratein reaches the skin, Tnaddition, when

povedered larex gloves are donned or removed, lacex protein/
powder particles hecome aerosofized and can be inhaled, con-
tcting mucous membranes (251), Asa resul, allergic patients
and DHCP en experience cutanesus, resplrarory; and con-
junctival symptoms related eo Jatex protein exposnre. DHCP
can become sensitized oo Jatex protein with repeated exposure
(232-236). Wotk arcas where anly powder-free, low-2llergen
latex glovesare used demonstrace low orunderecrable 2mounts
of larex allergy-cansing proceins (237-235) and fewer symp-
wms among HCP sefated 1o naturl rubtier latex allergy.
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Because of the role of glave powder in expasure o laesx pro-
tein, NIOSH recommends that if latex gloves ace chosen, HCP
showd be provided with reduced provein, powder-free gloves
{32). Nonlatex (e:g., nitrle or viny]) powder-free and low-
protein gloves arc also availabla (31,240). Although rare,
potentally life-threatening anaphylactic reactions o fatex ean
occur; dental practices should be apprapriately equipped and
have procedures in place to raspond to such emerpencies.

DHCP and deneal patienes with lacex allesgy should not have
direcr cantact with latex-containing marerials and should be
ina karex-safe envic with all laeex: ining products
removed from sheir vicinity (32). Dental patients with histo-
ries of lavex allergy can be ac sk Fom denval products {eg.,
prophyladis aips, rbber dams, orthodontic elastics, and medi-
cation vials) (241); Any latex-containing devices that cannot
bt removed from dhe treatment environmens sheuld be

dequarely cavered o isolated. Persons might also be allergic
<0 chemicals used in che facture of narural rabber Jatex
and synthetic rubber gloves 22 well as menals, plastics, or other
materials used in dental care. Taking thotough health historics
far both patients and DHCE followed by avoidance of con-
w2t with p dal allesgens can minimize the possibility of

1, : foum

[ K}
5

* Have gency Kics with }
wvailableat all times.

* Iflavex-related complications occur during or after a pro-
eedure, managethe raacdon and scek conergency asiismnce
as indicazed. Follow cument medical emergency response

dari 2! of anapliylexds (32,

rec for

Sterilization and Disinfection
of Patient-Core ems

Parienc-cace items {dental inswuments, devices, aad equip-
ment) are d as critical, ical, or noneritical,
depending on the potential risk for infection associared with
their intended use (Tuble 4) (242). Critical items used 1o pen-
eaate sofi tissue ac bone have the greatest dsk of eransmitting
infection-and should be serilized by heat. Semicritical jtems
touch mucoys membranes or nonintzer skin and have & lower
riskof ission; b the majority of semicritical ivams
in dentistry are heac-wolerant, they alro should be sterilized by
using heat. If 1 semicritical irem Is hear-sensitive, itshould, ac
2 minimumn, be pracessed with high-leve] disinfection (2).-

Noncritical patient-carc icems pose the Ieast risk of trans-
H of infection, contacting only intact skin, which can

adverse fons. Cerezin ¢ predisposing
for latex allergy include previous hiscory of allergics, a history

servaasan effecrive bamier to microarganisms. In the majarity

of spina bifidz, urogenical anomalies, arall giesto

Kiwis, nuts, or b The following p fons should be
considered to fe u.:zun:ntfu:‘ i wha have pas-
sible or documented latex allergy:

* Beaware that latentallergens in the smbientnir can sause
xespitatory or enaphylactic sympromas ameng persons with
latex hypersensitvity, Pacients with latex allerpy can be
scheduled far the First appaintment of the day to mini-
mine their inadvertenc expasuice 10 aitborne barex parricles.

= Communicare with other DHCP regarding petients with
Jarex allergy (.5, by oral Instructians, writen protocels,
and posted signage) to prevent them from brioging latex-

ining matetials into the t areq,

* Frequently cledn all working areas contaminated with
Jatex powder of dust.

|

TABLE . Infecilon-conlrol categories of patient-care Instruments

Caltgory Definjlion

of cases, cleaning, or ifvisibly soiled, cleaning foltowed by disin-
fection'withan EPA-registered hospital disfnfoceani isadiog
When che frem is visibly contaminated with blood or OPIM,
an EPA-repistered hospital disinfecrant with a wubecculocidal
claim {ie, intermediace-level diginfectant) should be uyed
(2.243,244), Cleaning or disinfection of cercain nencritical
paticnt-cane items can be difficulr or damage the sucfaces; there-
fore, use of disposable barrier protection of these surfaces right
be a preferred 2fternative.

FDA-cleared stesilant/high-level disinfeceants and EPA-

gistered disinf must have clearlabel claims for intended
nse, and manufactuzer instructions for use uscbe followed
(245). A more complete desetiption of the regulatory frame-
vwork in the Unired Srates by which liquid chemieal germi-

cides are evaluated and regulated is included (Appendix A).

Daptat lastryment or lem

sealpol blades,

Cyltical Ponaialec 46h Ussus, cantacts bona, eniars o of tha bload-

altuam of oinar rocmally stera tisxus,

mlcritical Canfacly mytours membranea of nanty dnpwil okt O TEOr, MMAlkpen condanser, rlitatia denlel imprassicn
se \ixzve, conk maler I or coniact sooiher lrays, denkal hardpleces® i
normoatly iorte rsve.
1
Noncridead Conlecls Intact sidn, Raticprmphh blaod prassa cull, fsoahow, pulss oximaler
hi ‘shwpys o hoat vans sndnoth {246} Esa Dental

» Aibough e
mom“mummln lo Al o Waternes jar dutalled [nformation.
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Three levels of disinfection, high, i diate, and low, axe
used for parient-care devices thar donoc require Strxility and
two levels, incermediate and low, for eavitonmenel sarfaces
(242). The intended use of the patient-care ftem should deqer

and sterilization processes; it should involve removal of debris
a5 welf as arganic and inorganic convamination. Remaval of
debris and ensstamination is achicyed cither by serubbing with
a surfactant, detesgent, and watcr, or by an aurdinated process

mine the recommended level of disinfection, Dental |
should follow the product manufucrured's directions regarding
cono {onsand exp dme for disinfecrant acdvity rela-
tive 1o the surface to be disinfected (245). A san 'y of ster-
ilizatlon and disinfecdon methods is included {Appendix C).

Transporting and Processing Contaminated
Crifical ond Semikrifleal Patient-Care ltems

DHCP can be exposed ro microokganisois on conraminared
Instrumentzand devicas hrough prrcutancovs injury, contact
with nonintact skin on the hands, or contact with mucous
membianes of the eyes, nose, or mouth. Contaminared
i should be handled caecfully to prevent sxposure
w sharp jnstruments that ean cause a perarmanecus injucy.
Instruments should be placed in an appropriase contalner at
the point of sz to prevent percutancaus injuries during trans-
port o the Instrument processing acea (13),

tpmcessing roquires muhtiple steps to achieve srer-
ilization or high-level disinfection. Stezilization is a complex
pracess requiting specialized equipment, adequate space, quali-
fied DHCP who ase provided with ongoing training, and regu-
lar monitoring for quality assurance {247). Correct cleaning,
packaging, sterilizer loading procedutes, swarilizaton methods,
or high-level disinfection methods should be follawed 10
casure thatan instrument is adequarely processed and safe for
reuse on padents.

Instrumant Processing Areq

DHCP should process all instruments in.a designared cen-
tral processing area to more eastly contrel qualiy and ensure
safery (248). The central processing area should be divided
into sections for I) receiving, cleaning, and d ination;
2) prepararion and packaging; 3) starilization; and 4) scorzge.
Ideally, walls or parditions should sepacare the sections o con-
trol traffic flow and contain contaminants generated during
pracessing. When physical separation ofthese sections cannor
beachieyed, adequare spatial seprracion mighe be satisfactory
if the DHCP who piocess instruments ace trained in work
practices to prevent contamination of clean areas (248). Space
should be adequate for the.volume of work anticipated and
the jtems to be stored (245).

Receiving, Cleaning, and Decontamination

Reusable insmements, supplics, 2ad equipment should be
tecelved, sorted, cleaned, and decontaminated jn. one section
of the processing acea, Cleaning should precede all disinfection

{e.g ultrasonic cleaner o washer-disinfector) using chesical
agents, Ifvisible debris, whetherinorganic or erganic mawer, is
nag d, it will interfece with microbial inactivation and
can compromise the disinfecdon or sterilization pracess
(244,249,253, Afer cleaning, instruments should be tinsed
with warer 1 remove chemical or decsrgent residue, Splashing
should be minimized during cleaning and rinsing (23). Before

final disinfection or sterilization, i hould be handled
a1 though conmaminated.
Considerations in selecting eleaning method: d cquipment

include 1) efficzcy of the method, process, and equipment:
2) comparlbiliey with iteras to bc cleancd; and 3) occupational
health and exposure risks. Use of antomated deaning equip-
ment (¢.g,, ultrasonic cleaner or washer-disinfector) does not
zequire presoaking or scrubbihg of instruments and can
increase productivity, improve cleaning effectivencss, and
decrease workes exposure. 16 blood and body fluids. Thus,
using automated equipment can be safee and more efficent
than manually cleaning contaminared instruments (253).

Tf manal cleaning ks not performed immediarcly, phiciag
instrumenis in 2 punca i inar and suaking them
with detergent, a disinfecrant/desergent, or an enzymaric
cleaner will prevens deying of patient material and make elozn-
ing casier and less Ame-consuming. Use of a liquid, chemial

ilantthigh-level disinfecrant {e.g., plumealdehyde) 25 3 hold-
Ing solution is noc recommended (244), Using wotk-practice
conteols (e.g., Jong-frandled hrush} 10 keep the scrubbing hand
away from sherp instruments is reeommended (Z4), To avoid
injury from sharp instruments, DHCP should wear puncture-
vesistant, heavy-duty udlity gloves when handling or manu-
ally cleaning inared i and devices (6).
Employees should not reach into trays or conrainers halding
shatp inscrumenes chat cannoc be seen (e, sinks filled with
soapy water in which sharp instruments have been placed).
Work-practice congrols should include use of a swainer-type

" basket to hold instruments and forceps to semove the items.

Becausesplashing i likely to oeur, 2 mask, protecrive eyewear
or Fuce shield, and gown or jacket should be warn (73).

Preparation end Packaging

In another section of the processing area, deaned insma-
mentsand other dental supplics should be inspecred, asscmbled
into se1s or trays, and wrapped, packaged, or placed inm cone
winer systems for sterilizarion. Hinged instruments should be
processed open and unlocked. An internal chiomical indicator
should be placed in every package. In addicion, an exrernal
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chemical indi (g, chemical indi rape} should be
used when the inteenal indicator cannot be seen from outside
the packege. For unwrapped loads, ata minimum, sn internal
hemical indi should be placed in the tray or cassere with
itecns 10 be sterllized (254} (see Sterilirazion of Unwiapped
Instruments). Dental praciices should refer 1o the
inutfcturer % i i parding use and correct place-
ment of chemical indicatore (see Sterilization Moniroring).
Ciriticaland semiceitical instuments thac will be stored shauld
bewrapped or placed in (&g, or
ing teays) desigiied to matneain stesility during storage
(2247,255-257).

Fackaging matecials {¢.2., wraps or container systems) allow
penetration of the sterllizadion agent and maintain stestlicy of
the processed item after steritization. Materials for maingin-
ing sterility of instruments during transpore and storage
include wrapped perfacated instrument cassettes, pee! p

cal or physical parameters of the sterilization process (2.2, dme,
tempeiature, and pressure). Consule with the seedlizer manu-
facturer regarding selecrion and use of indicators.

Steam Sterilization. Among sterilization rmethods, steam
stecilizarion, which isdependable and economieal, is the mast
widely used for wrapped and wnwrapped critical and
semicritical irems that are not sensitive to hear and moisuire
(260). Steam sterilization tequices exposuce of eagh irem to
direct steam contact at a sequired remperature and pressure
for a specified time needed to Il microorganisms. Two basic
types of stearn sterilizers ate the gravity displacement and the

high-speed prevecuum sterilizar,
The majority of tabletop stevilizers used in a dental pracsice
are gravity displ tsterilizers, although prevacuum ster-

ilizers are becoming more widely available. Is gravity displace-
mext stecilizers, steam is admiteed dirough steam lines, o steam

of plastic ar papes; and sterilization wraps (i.e., woven and
nonmwoven). Packaging materials shoufd be designed for the
type of seecilfzation process being used (256-259).

Stevilizaticn

The sterilization secdon of the processing zrea should
include the sterilizetsand relaved supplies, with adequate space
for loading, unloading, and cool dowm, The arca can also
include incubatoss for analyzing spore tests and enclosed stor-
oge for sterile items and dispasahle (Gingle-use) items (269),
Manufacuerer and loczl building code specifications will
determine placement and room ventilaton requirements.

Sterilization Procedres, Heat-tolerant deneal instouments
usually are sterilized by 1} steam under pressure (autoclaving),
2) dry heat, or 3} unsmturated chemical vapor All sterilizacion
should be pefarmed by using medieal sterilization equipment
cleared by FDA. Tha sterilization dmes, temperatures, and
other operating par ded by the f

) or self-p; fon of steam within the chamber.
Unsaturated air is forced oucof the chamber through a vent in
the chamber wall. Trapping of ajc is a when using

suturated steam under prayity displacement; ervors in packag-
ing irems or overloading the sterilizee chamber can resul in
ool air pockets and iterms not being srerlized,

Prevacuum sterilizers are firred with 2 pump to create o
vacuurn ins the chamber and ensure air removal Eom che ster
ilizing chamber before the chamber is pressurized with steam.
Relative to gravity displacement, this procedure allows faster
and more positive stcam penewration dhroughout the entike
load. Prevecuum steilizats should be tested periodically for
adequate air removal, as ided by the f
Alr ot removed from the chamber will inverfere with sream
contact. Ifa sterilizer fails thicair removal test, ic should potbe
used ungil Inspecred by scesilizer maintenance personneland
it pizsses the test (243, 247). Manufucruirec’s instructions, with
specific details regarding operation and user maintenance

turer ol the equipment used, aswell as instructions for correct
use of conminers, wraps, and chemical or biclogical indica-
tars, should always bie followed (243,247),

Ttems to be steritberd should be aanged to permit Free cir-
culation of the scerilizing agenc (.., steam, chemical vapor,
or dry hear); manufrctucer’s inscruetions for loading the seeril-
izee should be followed (248,260), Insceument packs should
be allowed to dry inside the sterilizer chamber before remov-
ing and handling. Packs should not be touched uncl chey are
«oal and dry because hot packs act as wicks, absorbing meis-
tre, and hence, bacteria from kands (247). The abilicy of
equipment to acaln physical paramerers required to achieve
stesilization should be monizorsd by mechanical, chemical,
and biological indicatoss. Srerilizers vary in their types of
indieatorand their ability to provide readings an the mechani-

formation, shauld be followed.

Unsaturated Chemical-Vapor Sterilization. Unsaturazed
chemical-vapor sterilization involves heating 2 chemical sofu-
tien of primarily aleohol with 0.23% formaldchyde in a closed
: ized chamber. Ut | chemical vapor stetilizadon
of carhon steel instruments {e.g, dental burs) causes lass cor-
tosion than stearn stedilizarion becanse of the low level of
water present dusing the cpele, Insirurnents should be dey
before stedliving. State and local authorities should be con-
sulted for hezardous waste disposl reguirements for the steril-
izing solugion,

Dry-Heat Sterilization. Dry hear is used ta sterilize mate-
tials thar might be damaged by moist hear (e.g., burs and cer-
tain arthodentic insruments). Although dey heat har the
advantages of low operaring cost and being noncotrosive, itis
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a prolonged process aud the high remperacures cequired are
nog suitable for cerwin pavienc-cave fvoms and devices (267).

Dry-hea sterilizers nsed i denfiscry include staticair and
farced-ait gypes,

* The snticair type is commonly called an oveti-type sterl-
Eeer, Heating coils izt the bottor ot sides of the unit causc ot
air to rise inside the chamber dhrough nanrral comvecdon.

* The forced-air type is also known as a rpid heat-teansfec
sterilizer. Fleatcd airis cireulared theoughour the chamber
at a high velocicy, parmitting more rapid transfer of
energy from theair to the instruments, theceby reducing
the time needed for sterilization,

Sterilization of Unwrapped Tnstrumeats, An unwrzpped
cycle (sometimes called farh steriBeation) is a method for srex-
ilizing unwrapped parient-care irems for immediace nse. The
time required for unwrapped sterllization tycles depends on
the.type of stetilizer and the type oFitem (i.c., porous or non-
porous) to be sterilized (243), Theunwrapped cycle in able-
top skerilizers is preprogrammed by the manufacturer o a

specific ime and temg ingand can include a drying
phase ar she end to produce & dry instroment with much of
the hear dissipated. Ifthe drying ph i unclear,

the operation manual or manufecmrer of the sterilizer should
be consulted. JF the unweapped scegilization rycle In a steam
stzrilizer does hotinclude a drying phase, ot has only 2 mini-
mal drying phase, items ratrieved from the sterilizer will be
haxand-wer, making aseptic cransport to the point of use more
difficult. For dey-hearand chemical-vapor sterilizers, a drying
phase is not required.

Unwrapped stacilization should be used anly nder certzin
conditions: 1) chorouph cleaning and drying of instruments
precedes the unwmpped steeilizadon cycle; 2) meehanical
monitors are checked and chemical indicarors used for each
cycle; 3) care is mken tp avoid thrermal injury 10 DHCP or
paricats; and 4) irems are transported aseptically to the poin:
ef use to maintain sterility (174.258,262). B allimp)
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ing the riskof inating pped fnst 15 should
be prepared and followed (265).

Other Sterilization Methods. Heat-sensitive critical and

ieritical § and devices can be sterilized by
immersing them in liquid chemical germicides registered
EDAssterilants, When usinga liquid chemleal germicids for
sterilizacion, cermain poststecilization procedures are essential.
Ttems need to be 1) dinsed with starilc warer afer removal 10
emove s or initatog sesidues 2) handled using seerile
gloves dnd dried with sterile rawals; arid 3) delivered 1o the
point of use in an asepric mannes, IF stored before wse, the
insrumene should not be considered stedleand shoutd be ster
lized again just before usc, In addition, the sterilization pro-
otss with liguid chemial sterifants eannot be vertfied with
biological indicarors (263).

Because of these limiradons and because Jiquid ehemical ste-
eilants can tequire approximatcly 12 hours of complete
immersion, they are almost never used o sterilize instraments.
Rather, these.cliemicals are more often used for high-level dis-
infection (249), Shorter immegsion times (12-50 minntes) are
used 1o achieve high-level disinfection of semicritical inseu.
amees or jeems. These powerful, spoeleidal chemicals (e, glu-
taraldehyde, peraceticacid, and hiydrogen peroxide) are highly
toxic (244,264, 265). Manufacturer instmuctions {e.g,, cogard-
ing dilution, immersion time, and tempararure) and safety
p ions for using chemical sterilants/high-level disinfec-
tants must be followed precisely (15,.245). These chemicals
should nat be used for applications ather than those indicgred
intheir label instructions, Misapplications include use as an
envirenmental sucface disinfectant or jostrument-holding
solution,

When using appropriate precautions {c.g., closed contain-
ers o limicvapor relesse, ehemically resistant glovesand nprogs,
gopgles, and face shiclds), gluparaldehyde-based products can
beused withour dssucinitation oradverse health effects. How-

able devices should be quarantned afer sterifization une! the
results of biological menitoring are knawa, unwiapped or Bash
sterilizacion of implancable icems is not recoromended {134,

Critieal i sterilized unwrapped should be trans-
fersed imenediavely by wsing asepuic wechnique, From the steril-
izer to the actual paint of use, Crltical inseruments should nnc
be stored umwrapped (260, Semicritical insrumenss that are
sterilized ppedona way orina iner system should
be used immediarely orwithin a short time. When sterile items
are open to the atr; they will evenmally become contaminated.

Yew s e s

Storage, even temporary; of pp feal
is discouraged beeause it permits exposire to dusy, aitbarne
organisms, and other y conmmination before use

ona padent (260). A carefislly wrieten p | for

ever, dermarologlc, eye britac splratory effects, and skin
sensitization have been reporred (266-268), Because of their
Tack of chemnical pesi to glutaraldehydes, medical gloves

ace notan effectlve bacrier (205..269,270) .’O.r.h:r factors might

" apply (&g, room exhaustvenyilation or 10 air exchanges/hous)

o cnsure DHCP safety (266,277, For all of these reasons,
using heat-sensitive semicritical items that must be processed
with liquid chemical getmicides is discousaged; heav-tolerane
oz disposable alternatives ilablc for the majority of such
items,

Low-pemperature sreilization with ethylene oxide gas (E10)
has been wsed extensively in larger healdvcare facilidies. I
primary advantage is the ability to sterilize heat- and mois-
tureseasitive patient-care items with reduced deleterious
effects, However, extended stedilization times af 10-48 hours
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and potential hazards to pasients and DHCP requiring strin-

pent health and safety requircinents (272-274) make this

method impraciical for private-practice seetings. Handpieces
cannok be effectively sterilized with this method because of
decrcased penecration o ETC gas flow througha small lumen
(250,275). Othec types of low-tempetature stesilization {e.g.,
hydrogen peroxide gas plasms) exise but are not yer practical
for denal offices.

Bead sterllizers have been used in dentisery to sterilize small
mellic dnstcuments {e.g, endodontic Rles). FIDA has deter-
mined theta risk of infection exises wich these devicas becaise
of their potential faikure o sterilize dental instruments anid has
requlred cheir commercial distribution cease unless the manu-
Facturer files a premarket approval application. If a bead steril-
izer is employed, DHCP assume the risk of employing a
dentd device BOA has deemed nicither safe nor effecrive (276),

Sterilization Monitoring, Monitoring of stecilization pro-
cedures should indlade a combination of process parameters,
including mechanical, chemical, and bislogical (247,248,277,

These parametets evaluate both the sterlizing canditions and

the procedurds cffictiveness.
Mechanical teck ’1 for itork 1% sterilization include
ing cycle tims, temy and p by abstrving
the gauges or displaps on the starflizer and noting these
parametecs for each Ioad (243,245). Some rabletop sistifizers
have recording devices that print our these parameters. Cor-
rect teadings do not ensure srerilization, bur incorrece read-
ings can be the ficst indication of a problem with the
sterlization cpcle,

Chemical indicators, inteenal and external, use sensitive
chemicals to assess physical conditions {e.g., time and rem-
peratore) during the sterilization process, Although chemical
indicators do not prove sterilization has been achieved, they
allow detzction of cemain equipment malfunctions, and th
can help identify procedural errors. £ 1 indi pplicd
to the ovside of a’package (e.g., chemical indictor tape or
special markings) change color rapldly when o specific param-
eter is reached, and they vesify that the package has been
exposed vo the scerilizadon process. Tnternal chemical indica-
tors should be used inside each package to ensure the steriliz-
ing agent has penetrared the packaging marerial and actually
rezched the instruments inside, A single-parametet internal
chemieal indicarar provides Information regarding only one
seerilization paramcice {e.g., ime or emperaturc). Multipa-
rameter internal chemical Indi are deslgaed to react to
22 parameters {e ., tite and temperature; or dic, wmpera-
ture, 2nd the presence of steam) and ¢an provide a more relis
able indication thar scerilization condidons have been met
{254}, Multip internal jndi arc availuble only
or sxeam sterilizers {Le,, autoclaves).

Because chemical indicator test results are recetved when the
stesilizarlon cycle is complese, they can provide an.carly Indi-
etlon of a problem and where in the process the problem
might exist, If either mechanieal indicatocs or internal or

1 chemieal indi indicae inadequate processing,
items in the Joad should not be used uncil repracessad (734).
Biological indicatoss (Bls} {I.e., spore tests) are the mose
pred method for monitoring the sterilization process
{276,279) because they assess it directly by killing known highly
tesistunt mitvoorganisms (6.5, Geobacitlisor Bacillus species),
rather than metely festing che physical and chemical eandi-
ons necessary for sterilization (243). Because sporcsused In
Bls are more resistantand present in grearee numbers than the
[ icrobial h found on patene-careequip-
Mént, an inactivated BI indi, other
the Inad have been ldlled (280).

Correct funcrioning of sterilizacian cycles should be verified
for cach sterilizer by the periodic use {at least weekly) of Bls
(2.9,134,243,278,279). Bvery load containing implantable
devices should be d with such indi (248), and.
the jtems quarantined unct] BI results are known. However, in
an emergency, placing implantable items in querntine until
spore tests are known to be negative might be impossible.

Manufacourer’s disections shoulfd determine the placement
and location of BI in the sterilizer. A conmo! BI, from the
same fot as che tost indicaror and not processed chrough the
stciilizer, shonld be incubatcd with the test B; the contral BI
should yield positive results for bacrerial growth.

In-office biological monitoring is available; maikin stee-
ization monitoring services {e.g., from private companics or
dental schonls} can also be used to test boch the BI and the
control, Although some DHCP have expressed concern chat
delays caused by mailing specimens might cause filse- negardves,
studies have decermined that mail delays have no subscancial
effect on final west results (281,282).

Procedutes wo follow in the event of 2 positive spore test
have been developed (243,247). If the mechanical (g, time,
temperature, and, pressttre} and chemical (i.e., intenal of
external) indicators demonstrate thar the sterilizer is fanction-
ing correctly, a single positive spare test probably does noc
indicare sterilizer malfunction, Irems other than implanizble
devices do not necessarily need ro be recalled; however the
spore test shondd be repeaced i fiately after cdy load-
ing the sterilizer and using the same eyrle thas produced, the
fiiluee, The seesilizer should be remaved from service, and all
records reviewed of chemical and mechanical monitoring sines
the lase negative B tesc, Also, scerilizer operating procedures
should be reviewed, including packaging, loading, and spore
testing, with all pecsons who wod with the swrilizer to deter-
minewhether operacor emwor could be responsible (5,243,247).

microl

ial pathopensin
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Overloading, failure 10 provide adeguare packagt separetion,
and incorrect or axcessive packaging matcrial areall common
reasons far 2 positive B] ia the absence of mechanical failure
of the sterilizer unic {260). A second monitored stesifizer fn
the office can be used, or a loaner fom a sales or repair com-
Jpany obisined, to minlmizs office disruption whils waiting
for the repeat BI.

If the repear rese s negative and chemical and mechanical
monitoring indicate adequate processing, the scerilizer.can be
pucbackinto service. If the repeat BI test is positive, and pack-
aging, loading, and operating procedures have been confirmed
4 pedorming correcdy, the stesilizer should remain ourofsee-
vice until it has becn inspected, wpaired, and rechallenged with,
Bl restsin three h pty chamber sterilizacion cycles
(9,243), When possible, Items from suspece loads dating back
to the L negative BI should be recalled, rewrapped, and
esterilized (9,283).

A more conservativeapproach has been recommended (247)
in which any positive spore test fs assuimed 1o represent steril-
izer malfitnetion and requires that all materials processed in
that sterilizer, dating from the sterifization cycle having the
last negadive biologicindicator to the nexccycle indicating sat-
fsfactory biologic indicasor results, should bz considered
noosterileand remicved, if possible, and reprocessed pr heldin
gquarantinc until the rasules of the repear BI are known. This
approach is considered conservatve because the margin of
safety in steam scerilizadion is sufficient encugh thatinfection,
risk, associated with items in a Joad indicating spore growh, is

minimal, particulay if he ftent was properdy deancd and the
temperacure wis achieved {e.g., as d ared by accept-
abilé chemical indicator or semperature chare) (243). Published
studies are nor available that document disease transmission
througha nenrearicved surgical | after a steam star-
ilizaion cycle with a positive biological indicator (243, This
more conservative approach should always be used for stegil-
ization methods other than steam {e.g., dry heat, unsaruraced
chemical vapor, ETO, or hydrogen peroxide gas plasma) {243).

Resules of biological monitosing sliould b recagded and ster-
lization monitoting vecords (Le., mechanieal, chemical, and
biological) rerained long enough ro comply with state and
local segulations, Such records are a component of an overall
dental infecdon-cantrol progeam {soe Program Bvaluasion).

. Storage of Sterllized Bems and Clean Dental
Supplies

The storage area should contain enclosed storage for srarile
items and disposable {single-use) frems (773}, Stomge prac-
‘tices for wrapped sterilized insrumencs ean be either date- or
event-related. Packsges containing sterile supplies shantd be
inspecred before use o verify bacrierintegricy and doyness.

Although some health-care facilitles continue 1o date every
stesitized packape and use shelf-life practices, other ficiligies
have switched to event-ralaved practices (243). Thi: ppreach
recopnizes that the product should remain sterile indefinitely,
unless an event cases it to become contaminated (e.g, om
or wet packaging) (284). Even for cventerelaced packaging,
minimally, the date of stedlization should be placed on the
package, and if multiple sterilizers are used in the fciliy, the
sterilizer used should be indicated on the ounside of the patk-
aging material to faclfitace the retrieval of processed jtems in
the event of a stecilizadion failure (247). If packiging is com-
promised, the i should be recleaned, packaped in
new wiap, and sterilized again,

Clean sapplies and inscrutnents should, be stoted in closed
or covered cabincts, if possible (285} Dentad supplies and
instraments sheald not be stored under sinks orin ather oca-
dons where they might become wee.

-

Envivonmental Infection Control

In dhe dental operntory, eavivonmental surfaces fle., 2 sur-
face o cquipment that does not conmct parients directly) can
become conesminared during paticnt carc, Certain surfaces,
especially ones touched, frequently (e.g, light handles, unic
switches, and drawer knobs) can serve as reservoics of micro-
bial concemination, although they have not been associated
directly with transmission of infection to either DHCP or
patients. Transfer of microotganisms from contaminated
environmental surfices 1o patients occurs primaily through
DHCP hand contes (286,287), When chese surfaccs are
touched, miccobial agents can be mansfeered 1o instruments,
other environmental surfaces, or to the nose, mouth, or eyes
of workets or patienss. Although hand hygiene is key to mini-
mizing this cansferal, batticr protecdon or deaning and dis-
infecting of eaviranmental surfaces aleo pratects against
health-care-assoctaced infections.

Envirenmeneal sucfaces can be divided inte clinical conace
sugfacesand | keeping surfaces (249). Becanse housekeep-
ing surfaces (¢.g., Floors, walls, and sinks) have limired risk of

- distasc transmission, dhey can bo decontaminaeed with [sssrig-

oroys methods than those used on denral patent-care irerns
and clinieal contact surfaces (244), Suategies for cleaning and
distafeeting sorfaces in patient-care areas should consider the
1) potential for direce patient contact; 2) degree and fequency
of hand contacr; and 3) potential contaminadon of the sur-
face with body substances or environmental sources of micro-
organistus {e.g., soil, dust, or warer),

Cleaning is the necessary fitst step of any disinfection pea-
cess. Cleaning is 4 form of decontamination thac tenders.the
environmental surface safe by removing organic matter, sales,
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and visiblesoils, all of which interfers with miccobial inactiva~

ifsurfaces have 1 c dsince their last cleaning

tdon. The physical action of scrubbing with detergents end
surfactants and ricsing with water wmaves substantial num-
bers of microorganismy, TFa sucfice is not ckaned first, the

Temd

{13), To facilimree daily cleaning, treatment areas should be

kepr frec of Ty equip and supph

Manufictucers of dencal devices and equipment should pro-
N P -

success of the disinfection process can be comy
Remaval of all visible blood and inorganic and organic matter

vide inft garding | eompatibility with liquid
chemical germicides, whether equipment can be safely

can be as critical as the germieidal activity of che disinfecting
agent (245). When a surface connot be dleaned adequarely, i
should be protected with barciers {2,

Clinicaf Conterct Surfrces

Clinical contact surfaces can be directly conaminated from:
patient marerigls either by direct spray or sparter d

d for cleaning, and how it should be decontaminiated
if seevicing is required {289). Because of the risks associated
with exp ta chemical disinfe and inated sur=
faces, DHCP who perform eavirnamental ¢l caning and disin.
fection ehould wear gloves and other PPE 1o prevent

pational P ro jnfectlous agents and lazardons
hemicals. Chemical- and p i uiility glaves

during dentil procedures or by coneer with DHCPs gloved
hands. These suzfices can subsequently contaminate other
insteuments, devices, bands, or glaves. Examples of such sur-
faces include

* light handlcs,

* swinches,

= dental rediograph equipment,

* dental chairside compueers,

* reusable containers of dental material

= drawer handles,

= faucet handles,

* countertops,

* pens,

« telephones, and

v doorknobs.

Basrier protection of surfaces and equipment can preveat
conamination of dinical contact sucfaces, bur is pacticufarly
effeceive for those that are difficult to clean, Barricrs include
clear plastic weap, bags, sheers, tubing, and plascicbacked
paper or other maretials impervious o moisture (260,268),
Because such ings can become inated, they should
be removed and discarded between patients, while DHCP are
sl gloved. Afier removing the barefer, exarnine the surface o
make sure it did norbecome soiled fnadvertently. The surface

offer mase protection than parient examination glaves when
using hazardpus chemicals.

Honsekeeping Surfuces

Evidence doss not suppore thar honsekereping surfices (e.g.
Hooks, walls, and sinks) pose a risk for disesse cransmission in
dental hedth-care settings. Acral, physieal removal of micra-
ofganistas and soil by wiping or scrubbing is probably as criti-
cal, if nor more 50, than any antimicrobial effect provided by
the agent uscd {247,250). The majority of housekeeping sur-
faces need to be dleaned only with a detergentand waser oran
BPA-regiscered hospital divinfectant/detergent, depending on
the nature of the sutface and the type and degeee of contami-
natlon. Schedutlesand methods vacy ding to thearea (e,
denral operatory, lak y, bath ar reception rooms},
surface, and amount 2ed type of contarmination.

Floors should be cleaned regularly, and spills should be
cleaned up promptly. An EPA-registered hospital disinfectant/
detergent designed for peneral houseleeping purposes should
be used in patient-cace areas ifuncereainey exists regarding the
e of the soil on the surfice (e.g, blood or body fluid
conmamination versus routine dust or dirt). Unless contzmi-
nation is reasonably anticipated or apparent, cleasing or dis-

infecring walls, windew drapes, and other vertical surfaces is

1 .

un e, when [ urfaces are visibly

needs to be deaned and disinfected only if ination is
cvident. Otherwise, fter remaving gloves and performing hand
hygiene, DHCP should place dean barrders an these surfaces
before the next patient (1,2,288),

Ifbarriess are not used, surfaces should be cleaned and dis-
infecred between patients by vsing an EPA-repistered hospinat
disinfecrant with an HIV, HBY caim (i.e., Jow-level disinfec-
tant} or & tuberculocidal elaim (ie., i dace-Jevel disin-
£ecrany). Intermediate-level disinfectant should be used when
the purface is visibly conaminaced with blosd or OPIM
{2.244). Also, general cleaning and disinfection are reom-
mended for clinical eontace surfeces, deneal unit surfaces, znd
countertops ar the end of daily work aecivities and are required

conraminated. by blood or OPIM, prompe removal and sur-

- face disinfection Is appropriate infection-control practice and

required by OSHA (13).

Par of the eleaning strategy is to minimize contaminatlon
of cleaning soludons and cleaning toals {e.g., mop heads or
cleaning clochs), Mops and cloths shauld be cleaned after use

- and allowed to dry before reuse, or single-use, disposable mop

heeds and cloths should be used to avold spreading conzami-
narion, Cosy, safety, product-surface eomparibiliry, and accepr-
alsility by housekeepers can be key eriteria for selocting 2
cleaning agent oc an EPA-registered hospital disinfecrant/
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detergent. PPE used during eleaning and housckecping prace-
dures followed should be appropriate to the msk.

In the cleaning process, another raservoir for miceoorgan-
isms can be dilute solations of detergenrs or disinfectanes,
especially i prepared in dirty cositaitiers, swored for lang peri-
ods of time, or preparcd incoreectly (244). Manufacturers’
instruedonsfor preparation and use should be followed, Mak-
ing fresh cleaning sollition cach day, discarding any remaining
solution, and allowing the container te dry will minimize bac-
terial contamination. Peeferred cleaning methods prodiee
minimal mises 4nd aerosals or dispersian of dust in paticar-
caze areas.

Cleaning and Disinfection Strategies
for Blaod Spills

The majority of blood ion evedts in dentistry
tesult from sparcer during dencal proceduces wsing rocary or
ulerasonic instrumentation. Altiough no evldeace supports
thar HBY, HCV, or HIV havc been wansmitead from a house.
keeping surfuce, prompt | and surface disinfection of
#n ased. contaminated by eithes blood or OPIM arc appropri-
ar¢infecdan-conero] practiceswd requited by OSHA (15,257).

Stracegies for decontminating spills ofblood and other body
fluids differ by setdngand volume of the spill {£13,244), Blood
spils on either dlintcal contactot hausekeeping sutfaces should
be contained and ged as quickly as possible ro reduce the
sisk of conezer by patients and DHCP (244,.292). The person
assigned 1o clean the spill should wear gloves and other PPE a

needed. Visible organic 12l should be { wich
absorbent maredial {e.p, disposable paper rowcls discarded in
aleak-prock, appropriacely labeled container). N sur-

Feces shiould be cleancd znd then decantaminated with either
an EPA-rgistered haspital disinfz effective against HBV
and HIV or an EPA-registered haspital disinfecrant with a
tuberaulocidel claim (.e., intermediate-level disinfectant). IF
sodium hypochlorite is chosen, an EPA-tegistered sodium

aged (e.g.. dencalop y, lab 3, oF Instc

+ [
ingareas), For chese redsons, uss of carpeted fleoting and fab-
rig-uphalstered furnishings in these arezs should ba avoided.

Nonreguluted and Regulated Medical Waste

Suudics have compared microbial load and diversicy of
fuicroarganisms in residendial waste with waste from multiple
health-care sctdngs. General waste from hospitals or other
health-cace facilities (e.g, dentad practices or elinicalfresearch
laboratories) is no more infeciive than, residencial waste
(296,297). The majoricy of soiled frems in dental offices are
general medieaf waste and thus ean be disposed oF with ordi-
narywaste. Exarmples includeused gloves, masks, gowns, lighdy
soiled gauze or-cotton rolls, and environmental barsiers {e.g.,
plastic sheers or bags) used to caver equipmens during trear-
micne (298),

Although any item that hes kad consace with blood, exu-
dates, or secretions might be infective, treating all such wasee
as infective i neiticr necessary nor praetical (244). Infectious
waste thaccarries a substantial sisk of causing infection during
handiing and disposal is regulated medical waste. A ¢ p}
definidon of regulared waste is included in OSHAS bloodbarne
pathogens standard (13).

Regulated medical waste is only 2 limited subset oF waste:
9%-—15% of toeal wasce in hospitals and 196-2% of tomal waste
in denual affices (298,299). Repulated medical waste rquires
special storage, handling, neutralizadion, and disposal and s
covered by federal, state, and local rules and regulations
(6,297.300,301). Bxamples of regulated waste found in den-
tal-practice sattings 2re solid waste soaked or savurated with
blood orsaliva (e.g., gauze saturared with blood after surgery),
extracted ceeth, surgically removed hard and soft dssues, and
conaminated sharp items {e.g, needles, scalpel blades, and
wires) (1),

Regulated medical waste requires careful conminment for

or disposal. A single leak-resistant bicharard bag is

hypochlarite product is preferred, However, if such prod
areursavallable, 2 1:100 dilution ofsodium hypechlerite (e.g.,
approximately 1 cup of 5,25% household chlorine bleach to
! gallon of warer) is an incxpensive and effective disinfecting
agenr (173).
Carpeting and Cloth Furnishings

Carpeting is more difficult 1o elean than nonporous hard-
surface flooring, and ir cannot be reliably disinfected, aspe-
cially after spills of blood and body substances, Seudies have
documented, the presence of diverse glerobial populations,
primarily bacteria and fungi, in carpeting (293-.295), Cloth
furnishings pose similar contamination risks in areas o direct
patientcare and places whersc fnated jals are man-

Ii-)l-lq”y d i1 for coneinment of) l -:-regu!ated medi-
il waste, provided the bag is stardy and the veste can be
discarded without conaminating the bag's oxerior. Exrerior

ination or p ing of the bag requires pl. in

asecond biohazard bag. All bags should be securely elnsed for

disposal. Panon inets with a bijohazard label,
loczted ar the point of usc (i.e., sharps containers), are used o5
conminment for scalpel blades, needles, syringes, and unused
sterile sharps (13).

Dental health-care facikities should dispose ofmedical waste
regularly to avoid accumulation, Any facility genetatlog rogu-
Jared medical waste shonld have & plan for its management
that complies with federal, state, and local regulations 1o
ensure health and cavironmental safery.-
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Discharging Bldod or Clher Body Fluids
1o Sanltury Sewers or Septic Tanks

All containers with blogd or saliva (e.g. suciioned Auids)
can be inactivated! in accordance with state-approved meat-
ment technologles, or the contents can be earcfully poured
down audlicy sik, drain, or toilet {6). Appropriate FPE (e.g.,
glaves, gown, mask, and protsctive cyewear) should be wora
when performing this rask (23). No evidence exists chae
bloodborne discases have been mansmiteed from contace wich
ravw or weated sewage. Multiple bloodborng pathogens, par-
rieularly viruscs, are not stzble in the cnvironment for Tong
periods (302), and the discharge of limited quantities ofblood
and other body fluids into the sanirary sswer is considered a
safe method for dispasing of these waste materials (6), Staee
and Jocal regularions vary and dicrate whetherblood or ather
body fluids require protreatment or i they ean be discharged
into the sanitary sewer and inwhar volume.

Dental Unit Waierlines, Biofilm,
and Woter Quality

Stugdies have demansteated that dentad unit waterlines (i.c.,
narrow-bore plastle tubing chat casvies water to the high-speed

sols (324). Health-care—associared izsion of pathag,
agents{e.g., Legionella species) occurs primarily through inha-
larien of infecrious ls g { from porble warer
sourcesor through use of tap water in respiratory therapy equip-
went{325-527), Diseasc outbreaks in the community have
also been reported. from diverse environmental aerosol-
producing sousces, including whirlpool spas (328), swimming
pools (329), and a grocerystore mist machinc.(336). Although
the majority of theseourboaks are associated with species of
Legionella and Prewdrmonds (329, the funguss Cladasporium
(331) bas aleo been implicated.

Rescarchers have not demonstrated 2 measurable risk of
adversc health effecrs among DHCP or pasients fram expo-
sure to denta] water, Certain studies determined DHCP had
alrered nasal flore (332) or substantlally greater riters of
Legionellaantibodics in comparisons with caneral populations;
howeves, no cases of legionellosis were identified among
exposed DHCP (333,334). Contaminated dental water might
have been the source for localized Prewd aerugiy
infections in ewe immunocompromised patients (312),
Although transienc cartiage of P deruginars was observed in
78 kealthy pacients meated with contaminated dencal wreat-
ment water, no illness was xeported ameng the group. In this

3,

handplece, aitfwater syringe, and ultrasonicscales) can b
calonized with micronsganisms, including b ia, Fangi, and
i (303-308). P d by a polysaccharide slime layer

known 2t 2 glycacalyx, these microorganisms colonize and rop-
licate on the inceciorsurfices of the waterline mbing and form
a biofilm, which serves s 2 seservoir thac can amplify the num-
berof free-flaating (i.c., plankianic) microorganisms in water
used for dental reatmnent. Although oral flora (303,310,311
and human pachogens {e.g.. Preudontonas acruginosa
[303,505,312,313), Legionellx species (303,306,313}, and
nongubercwlous Mycobacseriim species [303,304]), have been
isolated From dendl water systems, the majority oF organisms

Iy o specrive review of densal records also failed

to identify infections (312).
= ations, of t in 1,000 endoroxin
unles/mL fram gram-negative water bacreria have becn detected
inwarer from colonized dencad units (335). No standacds exise
for an acceprable level of endatoxin in drinking water, but the
maimam level permissible in United Stares Pharmacopsia
(USP) sterile wares for irrigadion is only 0.25 endotaxin units!
mL {336). Alchough the consequences of acuee and cheonic
exposure to acrosolized endotoxin in dencal health-care set-
tings have not beca investgaced, endotoxin has been associ-
ated with execerbation of acthma and onset of hypersensitivicy

recovered from dental warerlines are common h aphic
wewter bacteria (305,314,315), These exhibit limited patho-
geaic porential for immunocompetent persons.

Clinical Implications
Certain reports associnre waretbome infecdons wich dental
watersystems, and scientific evidence verifies the patential for
ission bf berne infections and disease in hospiral
settings and in the-communiry (306,322,316). Infection or
colonization caused by Presdomonar species ar nontuberculous
mycobacteria can atcur among susceptible paticaes through
direct contact with water (3/7-320) ar after exposure o
zesidual warerborne conumination of inadequately reprocessed
medical inser (327-323). Nunwbereulous mycobac-
veria can also be ransmitted to patients from tap waater aeco-

P is in other ecupational setrings (329,337, -
Dental Unlt Water Quality

Rescarch has demonstrated dhat microbisl counts ¢2n reach
£200,000 colony-forming units (CFU)/mL within 5 days
after installation of new dencal unit warerlines (305), and lev-
cls of microbial contamination 5105 CFU/mE of derwl unir
watezr have been documented (305,358). These counts can
accurbecsuse dental unit wacerdine factors (e.g,, syseem deslgn,
flow ratcs, and mateeials) promote both baccerial growth and
developmenc of bioftlm,

Although no cpidemiologic evidence indicates a public health
problem, the presence of substantial numbets of pathogens in
dental unit lines g Exposing pad
DHCP o warer of uncertin microbiological quality, despite
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the lack of docutnented adverse health cffects, is ineonsistent
with acespred infrction-coneral principles, Thusin 1995, ADA
addressed the dentml warer conicern by asking manufecruress
0 provids equip with theabiliy o deli water
with 200 CFU/mL of unfiltered surpur from watedines (338),
This threshold was based on the quality assurance standard
eswblished for dialysate fuid, to casre that fluid defivary sys-
tems fn hémedialysis unies have not beea colonized by indig-
enous waterborne organiems (346).

Standards also exdst for safe drinking warer quality as estah-
lished by EPA, the American Public Elealth Association
(APHA), and the Arnerican Water Works Association
(AWWA); they have ser limits for heterotoophic bacteria of
2500 CFUfmL of drinking water (361,342), Thus, the nurn-
ber af bacteria in water used a5 a coolant/irtigant for nonsur-
gical denwal procedures should be as low 25 bi;

the rusbine, 3ir, ox wateslines. The majority of recently manu-
faceured dental unics are enginesred to prevent retraction of
ozal fluids, buc some older-dental units are equipped with
antirttraction valves that require periodie maintenance, Users
should consult the awner’s manual or contact the manufac-
urer 1o decstmine whether testing or mainrenance of
andreracdon valves or other devices is requized. Even with
ancirerraction valves, Qushing devices for a minimum of 20.
30 seconds after each patient is recommended,

Maintenance and Moanitoring
of Dental Unit Water

DHCP should be trained reganding water quality, biofim
formarion, watt treatment methods, and appropriate main-
tenance protocols for water delivery systems, Water weatment

and me ducts require strict adh 10 mainte-

achievableand, zva minimum, <500 CEUYimL, the r:gulamr;r
standard for safe drinking warer established by EPA and APHA/
ANTWA

Strategies Yo Improve Denta)
Unit Water Quality

In 1993, CDC recommended that dencal waterlines be
flushed ac che heginning of the dinic day to reduce the micro-
bial foad, (2). Howaver, studies have demenstated this prac-
ticzdocy nataffect biofilm in the wererlines or relisbly improve
the quality of water used during dental treatment
(375,338,343), Because the recammended value of <500 CFU/
mL cannot be achleved by using this method, other strategies
should be employeil, Dental unicwater thiat cemains unereated
orunfiltered is unlikely to meer drinking water standards (303
304). Commercial devices and procedutes designed to improve
the qualizy of water used in dental teasment arsavailable (326);
methods demonstrated ro be effeciive indude sclf-contained
water systems combined with chemical wreatment, in-line
microfilters, and combinations of these trearments. Simply
using source water contalning £500 CFU/mL of bastcria {e.g.,
tap, discilled, or seetile water) in a self-contsined water sysiem
will not eli bacterial Ination in water
if biofilms in the warer system are noc controlled. Removal or
inactivation of dental waterline biofilas requires use of chemg-
cal peemicides.

Patient material (¢.g., oral microorganisms, blaod, and saliva)
can enger the dental warer system during parient weatment
(371,344). Dental dovices that are connected to the denal

water system and thac enter the parient’s mouth (c.g,
bandpicces, ultrasonic sealers, or airfwarer syringes) should be
operated to discharge water and alr for 4 minimom of 20-30
secands after cach patiens (2), This procedure i inrended o
physically flush ot paticne maredial thar nright have entered

LA
nance protocols, and noncompliance with treatment regimens
has heen associated with persistence of microbial cortamina-
tion in ereated syscemms (345). Clinical monivoring of watee
quality can ensure that procedures are correetly peformed and
char devi Yingin accordancewith th facturer’s
previously validaped protocol,

Dentists should consultwith the manufcrurer of their dental
niror water delivery system 1o-determine the best medhod for
mainzining zcceptable warer quality (i.e., <500 CFU/mI) aad
the secommended frequency of monitoring. Monitariag of den-
tal waser quality can be performed by using commercial selfe
conexined teat kits or commercial water-testing laborztories,
Bacause methods used to teat dontal water systems tacget the
catire biofilm, no rationale exists for rowtine testing for such
specific organisms as Leglonelle or Preudontonas, except when
investigaring a suspected waterbarne discase outhreak {244).

Delivery of Sterile Surgical Irrigation

Sterile sotutions (¢.g, sterile saline or sterile water) shauld be
used a5 4 coolantfinsigation in the performance of oral surgical
procedures whese a grearer opportunity exisis for eatry of

icroorgzni 2 and eadop ineo the vasculae
syscem and other nonmally stesile areas that support the oral

+ ity {e.gy bone or subcutaneous tissue) and incressed pocen-

tial exists for focalized or sysremic Infeerion (see Oral Surgical
Procedures). Conventional dental units cannot reliably daliver
sterile water even when cquipped with independent water res-
cxvoirs because the water-bearing pathway cannot be reliably
sterilized, Delivery devices (e.gs., bulb syringe ar sterile, single-
use disposable products) should be used o defiver sterile water
(2421). Oral surgery and implant handpieces, as well as ules-

icscalers, are jally available thac bypass the deatal
unit to deliver sterile water or othar selutions by nsing single-
use dispasable or sterilizable cubing (376).
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Boil-Water Advisories

Aboilwater advisory is 2 public health announcement thae
she public should boil wp vater before drinking it, When
issued, the public should assume the warer is unsafe o drink.
Advisories can be Istied after I) fiilure of or substantial jnter-
ruption in wacer treatment processes that result in Ingreased
wrbidity levels or particle counts and mechanical or equip-
ment failure; 2) posidve test resulks for pathogens (g,
Coptasparidinm, Glardia, or Shigelia) in-warer; 3) vickations
of the total coliform rule or the turbidicy standard of the sur-
face water treatment rule; 4) circ thae eomprani
the distribudion system (s.g., watcrmain break) coupled with
an indication of a health hazard; or 5) a narural disaster (c.g;,
flood, hutritane, or earthquake) (346). Tn recent years,
increased numbers of boil-warer advisories have resulted from
: don of publle drinking water systerns with water-
botne pathogens. Most notable was the outbreak of
crypuosporidiosis in Milwankee, Wisconsin, where the

jicipal water system inazed with they

pacasite Crypros y An estimated 403,000 pec-
sons became ill (347,348).

Diwinga boil-warer advisozy, warer should not be delivered
to patients through the dental unit, ultrasonic scaler, or other
dental equipmenc thar uses the public water syszem, This
testriction does not upply if the water source is isolated Fom
the municipal warer system (e.g., 2 scparate water reservoir or
othec water rreatment device elearcd for marketing by FDA).
TPavjents should rinse with bored or distilled water wati] the
boil-water advisory has been cancelled, During these advisary
periods, tap water showld aot be used o diluce genmiddes or
for hand hygiene unless the water has been brought to a £oli-
ing boil for »1 minure and cooled before use (346349457,
For hand hygiene, antimicroblal products that do nor require
water (e.g., alcohol-based hand rubs) can be used until the
boH-water notice is cancelled. I hands are visibly contami-
nased, borded waterand soap should he used for handwashing:
if borded warer is not immediately available, an antissprie
towelerte should beused (13, 2.22).

When the advisory is cancelled, the local water utility should
provide guidanee for fushing of warerlines co reduce residual
microbial contemination. Al incoming waterlines from the
publicwater system inside the dental office (e.g, faucers, warer-
lines, and dental equipment) should be flushed. Na conssnsus
exists regarding the optimal duration for flushing praced

Special Considérations

Dental Handpieces and Other Devices
Attached 1o Air and Waterlines

Mulapl jexirical denral devices that vowch mucous mem-
branes are arrached to the air or waterlines of the dental upit.
‘Amang these devices are high-and low-speed handpieces, pro-
phylaxis angles, ultrasonic and sonic scaling tips, ait dbrasion
devices, und air and water syrings ripe. Although no spide-

iologic evidence implicates these in ditease trans-
mission (353), studics of high-speed handpisces using dye
expufsion have cortfirmed che potencial for vetracting oral flu-
ids into internal compartments of the device (354-358). This
degerminadon indicates that retzined patienc jal can be

pelled intraorally dusing subsequent tses. Studics using fabo-
ratory models also indicate the possibility for recention of viral
DNA and viable yirus inglde both high-speed handpicecs and
prophyluds angles (356,357, 359), The potential for contami-
nation af the incernal surfaces of ather devices {e.p., low-speed
bandpieces and ultrasonie scalers), has not been studied, hur
restriceed physical aceess limies their dleaning. Accosdivgly, any
dental device connected to the denral sicfwater system that
entees the patient’s mouth should be nun to dischacge wacer,
4ir, or 2 combination for a2 minimum of 20-30 seconds after
each pacient (2}, This procedure is inrended to help physically
fush out padentrmaserial that might have entered the turbine
and air and watcrlines (2,356,357).

Heat mechods can stedlize dental handpieces and other In-
muoral devices atached to aic or waterlines (246,275,356,
357,360). Fot processing any dentaf device that can be
rempved from the dental nnitair or waterlines, neither surfaca
disinfection nor i jon in chemical germicides is an
aceeprable mathod, Ethylene oxide gas caninocddequacely stec-
ilize internal tomponents of handpicees (250,275). In clinical
evaluations of high-speed handpieces, cleaning and tubrica-
ton were the most critical faccars in derermining performancs
and durability (362-363). Manufcares’s instructions for
cleaning, lubsication, and scerilization should be followed

. closely ro énsure bodh the effectivencss of the protess and the

Yongeviey oF handpieces.

Some compaonents of dentdl inserumencs are peemanently
arrached to dental unit waredines and aldhough they do not
eneer the patient’s oral cavity they are likely © become con-
ed with oral Buids during reztiment proceduces, Such

after cancellation of the advisary; recommendatons range from
1 1o 5 minwes (244:346,351,352), The length of time needed
can vary with the eype and length of the plumbing system lead-
ing to the office, After the incoraing public water system lines
are flushed, denwl unit waretlines should be disinfected accord-
ing to the manufacthoners instructons (346),

companents (g, landles or dental unit atachments of saliva
tjectors, high-speed air evacuacors, and airfwater syringes)
should be covered with impervious barriers that arc changed
fer each use, I the ltem becomes visibly conmminated dur-
ing use, DHCP should clean and disinfect with an EPA-
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gistered hospin] disink:
on the next patient.

{intermediate-level) before use

Saliva Ejectors

Backflow from low-volume saliva ¢jectors ocours when the
pressure in the patient’s mouth is less chan that fn the evacua-
tor. Studles have sepotted thar backflow in low-volume suc-
tion lines can oecurand microorganisms be presentin the lines
retraceed into the patients mouth when a scat around the
saliva glector is areated (e.g., by a patienc closing lips around
the tip of the cjector, crearing 4. partial vacuum) (364-36%),
TFhis backflow can be a potendal source of eross-concamina-
tion; eceurtence is variable because the quality of the ssal
formed varies between pacenss. Furthermore, studies have dan-
onstrated thac gravity pulls Mdd back roward, the patient’s
mouth whencver 2 length of the suctian mbing holding the
tip s positioned sbove the pacient’s mouth, er during slnulta-
ncoususe of other evacuation (high-volume) equipment (364
366), Although no adverze health effects associated with the
adliva cjecror have been seporied, practitionets should be awage
that in cermin simatlans, backflow conld eocut whea uslnga
saliva ejecton

Dental Radiology

When raking radiographs, the potential o eross-contami-
nate equipment and cnvisonmental surfaces with blood or
saliva is high ifasspeic technique s not practiced. Gloves should
beworn when taking radiopraphe and handling contaminated
fitin packets. Other PPE (.., mask, protective eyewear, and
gowns) should be wsed if sparreting of blood or achee Eody
Ruids is likely (72,13,367). Hear-wolecanc versions of intraoral

H (]

become concaminaced should be cleaned and disinfecred with
s BPA-registered hospita] disinfectan of low- (L., HTV and
HBY claim) to imermediate-love (i.e., tuberculocidal claim)
acu‘ﬁq,. Radt gr rll q l- (Lg" Ax, g K‘ hehpad
and contro] panel) should be protected with surface barriers
thac are changed aftex each patieat. If barriers are not used,
equlpment that has coms into concact with DHCP's gloved
‘hands or contuminated film packets should be eleaned and
then disinfected after each patientuse,

Digital rediogeaphy sensors and other high-technology
instruments (., intraoral camers, elecrronic perlodontal
probe, oeclusal analyzers, and Lasers) come Into contace with

us k and are considered semicritical devices.
They should be clcaned and idedlly heatsterilized or high-
Jevel disinfegned between patients. However, these ftms vary
by manufaciueer or type of deviee in their abiliy to be steril-
ized or highrlevel disinfected. Semicritical ftems that cannor
be mprocessed by heat sterilization or high-level disinfection
shauld, at a mini be barsiec p d by using an FDA-
cleared barsiee to reduce gross contemination during nse, Use
ofa barriee does notabways protect from conramiriation {369~
374). One suwdy determined thar a brand of commerdially
avzilzble plastic barriess used to provect dencl digital radiog-
raphy sensors failed at a substandal race (44%). Thic rate
dropped to 6% when Tatex finger cots were used in conjunc-
tion with the plasti¢ barrier (375). To minimize the potential
for device-assaciated infections, after removing the harsier, the
devica should be cleaned and disinfeeted with an EPA-
registered hospical disinfecrant (intermediate-level) after each
patient, Manuf: shauld be consulted regerding appro-
priatc barrierand disinfection/sterilization procedures for digi-
wal eadiography sensors, other high-technology inrassal devices,

iesareavailableand these semicritical items

and co

{e.g Alm-holding and pesivoning devices) should be heac-
sterilized before patient use.

After exposure of the radiograph and before glove removal,
the film should be dried with disposablc garze of a paper wowel
to remove blood or axcess salivaand placed in a container (e.g,,
disposable cup} for transporc to the developing area, Altetna-
tively, If EDA-cleared film bacricr pouches ave used, the film
packets shauld be carefilly removed from the pouch to avoid
contemiagtion of the cutside film packet and placed in the
elean conciner for manspore vo thie developing area,

Varions methods bave been secommended for aseptic trans-
portof exposed filuss to the developing area, and foz eemaving
the outerfilm packerbefore expasing and develaping che film.
Other informution regarding dental raciography infecdon
conteod s available (266,367,368). However, care should be
taken to avoid contaminetion of the developing equipment.
Protective barriers should be used, or any sucfaces thar

v v

Aseptic Technique for Parenteral
Medications

Safe handling of p ] medications and fisid infisi
systems is requized to prevent health o rad Infoct:
- among patieats undergoi i dation, P [

tuedicadons can be packaged in single-dosc empules, vials or
prefilled sydnges, usually without bacteriosmriclpreservative
agenss, and inceaded for use on 2 single patient. Multidose
vials, used for more than one patienr, can have a prescrvative,
butboth types of containers of medication should be handled
with aseptic techniques to prevenc contamination.
Single-dose vials should be used for parenteral medications
whenever possible (376,377). Single-dose vials might posea
sisk for ¢ ination if they are p d repeatedly. The
leftover cantents of a single-dosc vial should be discarded and
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never combined with medications for use on another patient
(876,377). Mrdication from a single-dose syringe should not
be administeced to multiple padents, even if the needle on the
syringeis changed (375).

The overall risk for cxtrinsic contamination of multidese
vials is probably minimal, altheugh the cansequences of con-
ramination might result in life-threatening infection (375). TE
necessary 10 use 4 multidose vial, its access diaphragm should
be clzansed with 70% aleohol before inserding a sterile device
into the vial (380,881). A muhidose vial should be discarded
iFsterilizy is compromised {380.381).

Medication vials, syringes, or supplies should not be carried
in uniform or clothing pockers, IF trays are used to detiver
medleations to individual patients, they should be cleaned
between padensy, To further reduce the chance of contamina-
tian, all medication vials should be restricted to a cenmalized
medication prepagation area separate from the mestmentarea

All fluid infusion and administrazion sets (e.g., 1V bags, tub-
ing, and cannectinns} are single-paient use because sterility
cannot be guaranteed when an infusion or administration sec
is used on multipke parients, Aseptic technique thould be used
when preparing IV infusion and administcation sets, and
entry into or breaks in the tubing should be minimized (375).

Single-Use or Disposable Devices

A, single-use device, also called a disposable device, is
designed o e usedd on onc paticar and then discarded, not
reprocessed For use on another patient (e.g. cleaned, disin-

Preprocedural Mouth Rinses

Antimictobial motith rinses used by patients beforeadental
procedure are intended 1o reduce the number of microorgan-
isms the patient might selease in the farm pfacrosols or spar-
ter tharsubsequendy can conraminare DHCP and equipment
operzwory surfaces. In additlon, preprocedural rinsing can
di the number of micronrganisms inwedaced in the
patiene’s blaodsteam duting invasive dental procedures
(389.390),

Mo seientific evidence indicates thar preprecedura) mouth
sinsing prevents clinical infections amang DHCP or patients,
bur studics have demonstrated thar a prey disral einse with
an andmicrobial product (e.g., chlorhexidine glucanare,
essenclal ofls, or povidone-fodine) eun reduce the leved of orad

icroorianisms in ls and spatver generared during rou-
tine denrl procedures with rotary i (e.g. dental
handpicees or ultrasonic scalers} (397-399), Pecprocedural
mouth rinses can be most beneficial before 2 procadnrs that
tequires using 2 prophylaxis eup or ultrasonic scaler because
rubher dams eannet be used to minimize zecaso] aod spatter
genenution and, unless the provider has an assistant, high-
volume ¢vacuation is not commanly used (773).

The science is unclear concerning the incidence and nature
of bactertmias from oral procedures, the relationship of these
bacteremias to disease; and the preventive benefit of antimi-
crobial rinser, In Jimited studies, no subscantizl benefic has
been demonstrated for mouth sinsing in terms of reduciog
oral microorganisms in dental-induced bacvesemias (400,401,
However, che Ameritan Heart Assodation’s tecommendations

fecred, or sterilized) {383), Single-usc devices in dentistry are
usually not heat-solceanc and cannoe be reliably cleaned.
Exaraples include syringe needles, prophylaxis cups and
brushes, and plastiz orthodondc brackets. Certain items {e.2.,
prophylaxis angles, saliva ejectors, high-volume evacuator tips,
and air/water syringe dps) are commonly available in a dispos-
able form and should he disposed of appropriately after each
use, Single-use deviess and frems e.g., cotron rofls, gauze, and
irtigating syringes} for use duting oral surgical procedures
should be sterile ar the time ofuse,

Because af the physical conseruction of certain devices (g,
buts, endedontic files, and broaches) cleaning can be difficule.
In addition, deterieratlon can oceur on the curting surfeces of
some carbide/diamond bursand endodonric files during peo-
cessing {384) and after repeaced processing cycles, leading 1o
poceatial breakege during patient ent (385-368). These
Factors, coupled with the knowledge that burs and endodon-
ticinsquments exhibitsigns of wear during normal use, might
make It practical to consider them as sivgle-use devices.

parding p g b I enidocarditis during dencal pro-
ceduzes (462) provide limited supporr concerning
peeprocedural mouth rinslng with an antimicrobial as an
adjuncr for padents ar dsk for bacrerial endocarditis. Insuffi-
cient dara exist 1o recommend preprocedusal mouth rinses o
prevent clinical jnfections amang patients or DHCE

Oral Surgical Pracedures
The oral cavity it colonzed with numerous microorganisms.

" Orl surgical procedures presant an opporunity for enery of

microarganisps (i.e. exopenous 2nd endagenous) into the
vascular system and other normally sterile areas of the ol
cavity (e.g. bone or subeutancous tissuc); thercfor, an
increased potenttal oxists for localized or sysremic Infeetion,
Oral surgical procedures dnvolve the incislon, excision, ac
reflection of tissue that exposes the nomally sterile areas of
the oral cavity. Examples Include biopsy; periodoneal susgsey,
apical surgexy, implane susgery, and surgical extractions of reeth
(¢.g., removal of erupred or nonerupted cooth requiring eleva-
tion of mucoperiostez] flap, remaval of bane or section of toath,
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and suturing if needed) (sce Hand Hygiens, PPE, Single Use
of Dispasable Devices, and Deatal Unit Water Qualicy).

Handling of Biopsy Specimens
Ta protect persons handling and tmansporting biopsy speci-
mens, each specimen must be placed in, 2 stusdy; leakproof
coneinerwith 2 secarelid for wanspermtion (73). Care should
be ralten when collecring the specimen ro avoid i
Ing the vutside of the containes If the curside of theconminer
b visibly cantaminaced, itshotld be cleaned and disin-
fected or placed in an fmpervious bag (2.13). The o

but because preclinical educational exercises simubace ¢linical

petitrices, std lled in dental progrzras should sdll
fallow standard precautions, Auroclaving teeth for preclinical
laboratory exercises doeznotappea to alter theirphysical prop-
excies sufficiently 1o eompromise the learning experience
(405,406). However, whether autoclave sterilizeston of
exteacred teeth affeers dendinal strgture to the paine that the
chemical and microchemical relationship berween dencai
smzterials and the dentin-would be affecced for research pur-
poses on dental materials Js unknewn (406),

Use of teeth that do not contin amalgam i preferred in

Py

must be Isbeled with the biohazard symbol durng storage,
port, L.. and i D |(13'14)_

Handling of Extracted Teeth

Disposal

Extracted 1eeth thar are being disearded are subject to the
containerizadon and Jabeling pravisions outlined by OSHA
bloodborne pathagens standard (13), OSHA considets

raceed teeth to be porensially infections marerial thae should
be disposed in medical waste containers, Bxtracred teeth sent
to 2 dental laboratoty forshade or size comparisons should be
cleaned, surface-disinfeceed with an BPA-replstered hospital
disinfeerantwith inceemediate-level aceivity i.e., tuberculacidal
claim), and cransported in a manner consistent with OSELA
regutacions. Hewever, extracred teeth can be returned ro
patients on request, at which time provisions of the standaed
nalonger apply (74). Exracted weeth conmining dental amal-
gam should not be placed in a medical waste conmaites hat
uses incineration for flnal disposal. Commercial metal-
recyeling companies also might accept exuracted teeth with

| seatings b they can be safely auroclaved
(403,409, B 1 teath ihing amelg i
skould not be hear-sterilized because of the porential health
hazard fram mescuty vaporization and expasute, 1€ exracred
teeth contalning amalgam restorations arc to be used, immet-
sion in 10% formalin solution for 2 weeks should be effective
In disinfecting both the interal and i structures of the
teeth (403), Ifusing formalin, manuficrurer MSDS should be
reviewed for occupational safcty and health concerns and ta
ensure campliance with OSHA regulatons (75).

Dental Laboratory

Dental prostheses, appliances; and items used in their Gbri-
cation {e.g., impressions, acclusal rims, and bite tegistrations)
are potenthal sources for crosscontzmination and should be
handledina that prevents exp f DHCE, pationts,
or the ffice environment to infections agents, Effective com-
munication and coordination betwean the Iebortoryand den-
wal practice wil ensuse that appropriate cleaning and
disinfection procedures are performed in the dental offics or
laboratory, mawerials are not damaged or distorted becauss of

mekal g amalgarn. State and local regula- disinfecrane pasure, and effective disinfection proceduces

tions should be consulted regerding disposal of the amalgam, are not unngcessarily duplicated (467, 408).

Educational Sat] When & boratory case is senc offsite, DHCP should pro-
ueatlonal Séltings vide written information regarding the methad (e, typeof
Extracted reeth are occasionally collected For use in preglini disinfecrant and exposure time) nsed to clean and disinfece

cal edycational training. These teeth should be deaned of vis-
Ible blood and gross debris and mainmained in e hydraed stare
in a well-canswucred closed container during manspors, The
coneainer shauld be fsbeled with the bio symbol (13, 14).
Because these teeth will be auradaved before linical exercises
or study, use of the most cconomical stworage solution (e.g.,
watee or saline] might be practical. Liquid chemical geomi-
cides.can also be used but do not reliably disinfect both exter-
ol surface and fnterior pulp tissue (403,464).

Before being used in an edueational setring, the teeds should
be heat-sresilized to allow safe handling, Microbial growth can:
be eliminated by using an lave eycle for 40 minutes (405),

the matelal (e.g, impression, stone mods), or apphiznce)

. (2407409, Clinical matcrialy that are not decontaminared

are subject 1o OSHA and U.S. Departmencof Transportadon
regalations regarding mansportation and shipping o infectious
coaterials (25,4100,

Appliances and prostheses delivered to the patienc should
be free of ination. G ication b the Jabo-
satory and the dental practice is also key ar chis stage to deter-
minewhich one is responsible for the final disinfection process.
Ifthe dental lshomtory swff provides the disinfecdon, an EPA-

gistered hospital disinf (low to incermediace} should
be used, written dacumentadon of the disinféetion methed
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provided, and the item placed in 2 tampec-evident container
before mtuming it ro the dental office. [fspch documenmation
is nocprovided, the dental office is responsible for final disin.
fecron procedures.

Dental prostheses or Impressions brought into the labora-
tory ¢an be conaminared with baceeria, viruses, and fangi

pans, or lathes) should be cleaned and disinfected between
patients and aeconding to the manuficmrers Insizuctions. Pres-
sure: pots and water baths are particularly susceptible o can-

ination with microorg and should be cleancd and
disinfecred berween pacdents (423). In themajority of inscances,
these frems can be cleaned and disinficted with an EPA-

(411,412). Denral prosth i orthod

gistered, bospital disinfectant, Environmenral surfaces should

apgliances, and other prosthodontic materials (e.g.,
tims, temperary prostheses, bite registrations, or extracted
weeth) shoeld be thotoughly cleaned (e, bloed and binburden
removed), disinfected with an EPA-regisrered haspital disin.
fegrant with 2 tubereulocidal dlaim, and thoroughly rinsed
befare heing handled in the in-office laborarory or sent to an
ofEsite laboratary (2,244,249.407). The best Gme to claan
and disinfect itnpressions, proscheses, or appliantes iz as soon
as possible after removal from the patient’s mouth before dry-
ing of bload o other bioburden can ocour. Specific guidance
regarding cleaning and disinfecring techniques for varicus
smaterials is avaflable (260, 413476}, DHCP are adviscd 1o
constift with manufacrers regarding the scability of specific

icr-p ] arcleaned and disinfected in d man-
neras in the denta] treatment aca.

Unless waste generared in the dehral laboratory fe.g,, dis-
pasable trays or impression materials) falls under the caregory
of regulated medical waste, it can be discarded with, general
wraste, Personnel shouldl dispose of sharp rems (e.g-, burs, dis-
posable blades, and orthodonsic wires} in punceare-tasistant
conewiners,

Laser/Electrosurgery Plumes
or Surgical Smoke
During sorgical procedures that usea aser or elecrosurgieal
unit, the thermal destruction of tissue creares a smoke
byproduct. Laser plumes or surgical smoke repeesent another
potendal risk for DHICP (423-425). Lasers mansfer electre-
dcenergyinto tisntcs, roulting in chereleass of a heated

mgrerials dudng disinfection.

Tn the Jab Y, 2 58P ing and disinfecting zrea
should be esrablished to reduce contamination in the produc-
tion area. Bringing utitreated vems into the Jaborasory Enecsase:
chances for cross infeedon (260}, If no communication has
been seceived regarding prior cleaning and disinfterdon of 2

jal, the dental lab y staff should perform cleaning

and disinfection proced before handling, TF during
manipulation of 2 material or applianes a previously und
ted area of blaed or bicburden b d

plume dhat Includes particles, gases (e.p., hydrogen cyanide,
beazene, and formaldehyde), issua debris, vicuses, and offen-
sive odars. One concern is thar acrosolized Infecrious marerial
i the laser plume might reach the nasof mucosa of the laser
operator and adjacent DHCR Although certain vituses {c.g.,
varicella-zoster virus and heepes simplex virus) appear not o

and disinfection procedures shouwld be repeated, Transfor of
oral microorganisms into and onco impressions fias been doce-
mented {417-419). M of thest organisms onto den-
tal cases has also been demonstrated (426). Certain microbes
have been demonstrated ta remain visble witin gypsum casc
tiaterlals for <7 days (4210, Incorrect handling of concami-
uated impressions, prostheses, or appliances, dierclore, offers

lize efficiently (426,427), otherviruses and various bae-

teria (e.g, human pagilloma virus, HIV, coagulase-negativa
Suaphylaceceus, Corynebacteritum species, and Nedseria species)
havebeen detected in faser plumes (428-434), However, the
presence of an infectiaus agent in a laser plume mighe nat be
sufficient to cause disease from aichorne exposurt, especially if
the agent’s normal mode of ransmission is notsitborne. No
idence jndicaves that HIV or HBV have been trapsmirced

an opp iy ion of microorg {260).
Whetherin the officz or laborarory, PPE shauld be worn undl
disinfecdon is compleced (£,2,7,10,13).
TFlabaritory Items (e.g:, burs, polishing poines, rag whedls, ar
PR y

through agrosolization and inhalation (£33}, Although con-

- tinuing studies are needed to evaluare the risk for DHCP of

taser plumes and electrosurgery smoke, following NIOSH rec-
dagons (425} and practices developed by che Assoeia-

Iabaratory knives) are used on ¢ oy lycon-
inaced appli prostlicses, or ather marerial, dhey shanld
beheat-sterilized, disinfected berween patients, ardiscarded (ic.;
disposableitems should be used) (266,407). Hear-tolerme items
usedin themouh (.., mem} impression tray or face bow fork)
should be heacsrerilized before beitig used on anotter patient
{2.407). Tremas that do not normally contuer the patient, pros-
thededeviee, o appliance bur Frequenty become conminared
and cannor withssand heat-sterilizadon (e.g., wrdculirors, ease

tion of periOperacive Registered Nucses {AORN) mighe be
praciical (436). These practices include using 1) standard pre-
cauricns (e.g., hiph-filtradan surgicat masks and possibly full
face.shickls) (437 2) central room suction unis with in-line
filcers vo collect particulate marter from minimal plumes; and
3} dedicated mechanical smoke cxhaust systems with a high-
efficiency fleer o ramove substantial amouncs of laser plume:
pardcles. Loeal smoke evacuation, syseems have been recam-
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fed

ded by organizations, and thesc 5 can
improve the qualiey of the operaxing field. Employers should
be aware of this emerging problem and advise employees of
the potential hazards of [acer smoke (438). However, this con-

mendations for 10 prevent transmissy

of M, sxcbercalosis and other orgdnisms that can be spread by

ithome, dropler, or contacr routes ave been detailed in other

guidelines (5,11,20).
TE jssi

erm remaing uncesolved in dental praciez and no -

dadon is providad here,

M. tuberculosis

Patlents infected with M, ricberenpsis occasionally seck
urgent dental treatment ac oucparient denral sertings. Under-
standiug the pathogenesis of the develop of TB will help
DHCP determine how 1 manage such patients,

M. tuberculosis is 2 bactcrium carrled in achorne infective
deaplet nuclei that can be generated when persons with pul-
monary or larymgesl TR sneeze, cough, speak, or sing (439),
These small particles {15 pm) can stay suspended in the air
for hours (440). Infection oocurs when g, susceptible person
inbales droplet nudlet containing M. tiberoulosis, which then
travel 1o the alvecli of dhe lungs. Usaally within 2-12 weeks
affer Inidal infection with M. twberculosis, immune P
prevenss further speead of the TB bacteria, although they can
temain alive in the langs for yeass, 2 condition termed fatent
TB infection. Persony with latent'TB infecrion usaally exhibic
a reactive tuberculin skin test (TST), have no symproms of
active disease, and are noc infectious. However, they can
develop asrive disease later in Iife i they do not receive wear-
ment for their latent infeetion.

Approximately 5% of persons whe have bean recently
infected and not weared fac Juent EB infecrion will progeess
from dnfection to active discase during the firse 1-2 years after
tivfection; another 5% will develop active disease Jater in Jif.
Thus, appeaximatcly 90% of ULS. persons with latens TB
infection do noc progress to active TB disease, Although both
latent TB nfection and active TB disease dre described as TB,
only the person wich active discase is contagious and presents
axisk of transmission, Symptoms of active’TB diseaseinclude
a productive cough, night sweats, fadgae, malalse, fever, and
unexplained weight loss. Cerain Immunocompromising medi-
cal conditions {e.g., EITV) inc the risk that TB infection
will progress to active disease at a faster cate (4479,

Overdll, the risk barne by DHCP for exposuse to a parient
withactive TB discase iz probably low (20,21). Onlycnere porc
exists of TB eiansmission ina denral office (442), and TST can-
versians among DHCP are also low (443,444), However, in
cestain cases, DHCP or the communfey served by the dental
facillty might be ag relatively high risk for exposuse 1 TB,

Surgical masks do not prevent inhalation of M, tubercwiasis
droplet nuclef, and thercfore, stendard preczutions are not
sufficient to prevent ¢ ission of this ism. R,

is Mled cheough & hierarchy of mea-

sutes, including administeative comteols, envi ental con-

wrols, and personal sespiratory protection. The majn-

dmiristrative goals ofaTB infection-control prog arzesdy
derection of a personwith active TB disease and promptisola-
von Rom susceptible persons to reduee the risk of transmis-
sian. Althaugh DHCP are net respansiblé for diagnosis and,
aeatmenic of IB, they should be rrained to recagnize signs and
sympioms to help with prompr dereetion, Because poiential
for wansmission of M. tebereulori exists in ouspatient serrings,
dental practices should develop o TB control program appro-

priate for thele level oF disk (26,21).

* A communiry risk assesstrient should be conducted pari-

dically, and TB infecti A policies for cach deatal
scrting should be based on the risk assessment, The poli-
¢its should include provisions for derection and referral
of paticnts whe might have undiagnosed active TB; man-
agement of patients with active TB who require trgent
dental care; and DHCP education, counseling, and TST
screening. '

DHCP wiio have conract with parients should have a

baseline TST, preferably by using a two-step test ar the

beginning of emplayment, The facility Jevel of TB risk
will determine the need for routine fallow-up TST,

¢ While taking patiencs’ jnizial medical hiscories and at
periodic updates, dental DHCP should rourinely-ask 2l
pasiencswhethec they bavea history of TB disease ar symp-
toms indicative of TB.

= Padencswith a medical history or symproms indicative of
tndiagrosed active TB should be referred promptly for
medical evaluadaon ro determine possible infectiousness,
Stich patients should not remain in the dencal-care facil-
ity any longer than required to evaluare their dental con-
dition and arrange a referral, While in the deneal
health-care facility, the patient should be jsefated from
other paticnts and DHCE wear a surpical mask when sioe
belog cvaluated, orbe instructed to cover thelr mouthand
nasz when coughing or sneezing,

Elective demal treatment should be dofecred until a phy-

sician confirms thata patiencdoes nothave infcious TE,

wor ifthe patient is diagnosed with aceive TR diseass, uaril
confirmed the paticne is no fonger infecdous,

* Ifurgenc dental cace 35 provided for a patient who has, o
is suspeoted of having active TB disease, the-care should
be provided in a facility (e.g., hospital) that provides ait-
borne infacrion isolation §i.e., using such enginering con-
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ttals asTB isolation rooms, negatively pressured relative
1o the corridots, with air either axhausted o tic outside
or HEPA-filtered if reclmulation is necessary). Standard
surgical face macks do not protece againse TB transmis-
slon; DHCP shoufd use respiratory prorection. {e.g., fit-
tested, disposable N-95 respirators),

* Sewcins that do not sequire use of respiratory protection
because they do nor teac aetive T'B parients and do nac
perform cough-inducing pracedures oo potential active
TB paticnts do not need o develop 2 written respiratory
pratection program.

* Any DHCF with a persistentcongh (i.¢., lasting 3 weeks),

pecially in the e of other signs or symptoms com-
patble with active TB (2.g., weight loss, night swears,
fadigae, bloody spuwam, anorexia, or fever), should be
evaluated prompdy. The DHCP showld not return 1o the
warkplace unil a diagnosis of TB lias been excluded ot
the DHCP Is on therapy and a physician has determined
thar the DHCP is noninfectious.

Creuizfeldl-.iakob Disedase and Other

Prion Diseases

Creuezfelde-Jakob disease (CJD) belongs to a group of rap-
idly progressive, invariably fatal, degencrative neurological dis-
airders, ransmissiblie spongiform encephialopathies (TSEs) thar
affect both humans and zninmls and are thought to be carsed
by infoction with an | pathogen called  prion. Prions
arc isaforms of 2 normal protein, capable of sclf propagation
although chey lack.nucleic acid, Prion diseases have an incu-
bation period of years and arc tsually faeat within £ year of
diagnosis.

Among humans, TSEs include CID, Gerstrnann-Scraussler-
Scheinker syndrome, facal familial insomia, kucy, and vari-
ane GJD (vCJD). Oecurtingin sporadic, familial, and acquired
(i.e., iaxrogenic) forms, CJD has an annual incidence in the
United Stares and ocher countries of approximately 1 casef
million population {#45-448). In approximarcly 85% of
#ifected pariencs, GID oceurs as o sparadic diseass with 0o
recagnizable patters: of mansmisson. A smaller praportion of
parienes (596-15%) expecience fumilial GIT bocsusc of inher-
ited murarions of the prion proteln gene (#48).

vCJD is distinguishable clinfeally and

5 B

from, classie CJD, and swong ,'J iologic and lab ¥

balaoieall

immigrant fram the United Kingdom (£53). Compared with
CID patients, those with vCJD aze younger (28 years versus
G8 years median age at death), and have o longer dusation of
illness (13 months versus 45 months), Also, vCJD patients
characteristieally exhibir sensory and psychlawic symptoms thar
fure ny onwith CID. Anotherdifference includes the sase
withwhich the p £ prions is consistently den i
in lymphoreticular dssuss (e.g., wnsl) in vCID padents by
immunohistochemistry (454).

CJB and vC]JD are teansmissible diseases, but not.through
the aiir or vasua) contacr. All keiown cases of itzogenic GJD
have resulted From exposure to infected central nervous dssye
(g brain and durs mater), piruitary, os eye tissue. Snudiesin
experi f animals have d irfed thar other tissues have
low or no decectable infequivity (243,455, 456). Limired

perimental stidics have d i thatscrapie (@ TSE in
sheep) can be & d 10 healthy and mice by
exposing aral tissues to infecdous homogenare (457,455).
"These animal models and experiments] designs might notbe
direcrly applicable to human mansmission and dinical den-
dstry, bue they indicare 2 theoretical risk of s wansmitng prion

diseases thraugh perioral exposures.
According to published reports, latrogeni ission of
CJD has occursed in humans under three circumstances: afier

use of inated el phalography depth elecerades
and neurosurgical equipment (455); after use of exerzeted
pituitary hormones (460,461); and after implant of contami-
natcd corneat {46%) and dura marer geafis (463,464) from
; The equip Tated 1tred before the rou-
tne itaplementadon of scerilization proceduces ysed in heateh-
cage fcilities.

Case-conitre] studics have found no evidence that dental
proceduses increaze the risk of iatrogenic transmission of TSEs
smong humans, In these scudics, CJD vansmission was not
asociated with dental proceduses (e.g., root canels or extrac-
tions), with convincingevi of prion detection in human
blded, saliva, os oral dissues, or with DHCP becoming oczu-
pasicmally infecced with CJD {(465—467). In 2000, prions were
not found in the dental pulps of eight patients with

" neustpathologically confirmed sporadic I by using elec-

trophoresis and a Westem blot. technique (468).
Prians exhibit unusual resisrance o conventional chemical
and physical decostamination procedares. Considering this

evidence indicates  causal selationship with bovine spongiform
encephalopathy (BSE), a progressive neurclogical disurder of
cartle commonly keovn as mad o divedtse (449451) vCID,
was repocced firse in. che United Kingdom in 1996 (442) and
subsequently in other Eutapean countries (452), Only ane
case of vCID has been reported in the United States, in an

resist d the invariably faral outcome of CJD, proceduses
for disinfecting and sterilizing instruments porentally con-
taminated with the CJD pricn have been canrroverstal forysass.
Sclientific daea indicate che risk, ifany, of sporadic CJI) trans-
mission during dental and acal surgical procedures is Jow
oil. Until zdditional information exists regarding the erans-
missibikity ofCJD or vCJD, special precautions in addition to
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stanndard precautions might be indicated when tresting known
CJD or vCJD patients; the following listof precantions is pro-
vided for ideration without darion.

care-associared infections nmong parients and accuparional
exposures ameng DFICE Medical errors are caused by Suly
Y processes, and condidons that lead persons 1o make

(243,249, 277.469:

* Usesingle-use disposable items and equipment whenever
possible.

+ Consider trems difficult to clean (e.g., eododoatic files,
broaches, and carbide and diamond bucs) as single-use
disposables and discard after one use.

* Tominimize drying of tisues and body fuids on a dovice,
keep dhe instrument meistuntit cleanad and d § |

mistakes or fail t provent errors helng made by athers (470),
ive progrem evaluationisasy icway to p

cedutes antusefid, fessible, ethical, and econcare. Program evaly-
ation is an essendal organizatonal practice; however, such
evaluation i not practiced consistently acvoss program areas,
nar s it sufficiently well-integrated into the day-ta-day man-
agementof the majority of programs (£77).

A fal infectlon-contral program depends on develop-

* Cleaninsuments thoroughly and stean-auroelave ar 134°C
for 18 minutes, This I the least secingent of sterilization
methods offered by the World Health Organization. The
complete list (469} s available at hotps//wwwowhointfemc-
documeneftse/whordscsraph2003c.himt.

* Do pet use flash sterilization for processing instruments
or dvices.,

Partential infecrivity of oral tissues in CJD or vOJD padcnts is
anuntesolved concern, CDC mainyalns an actve survelllznee
program on CJD. Additional information and tes are

ingstandard operaing proced luading practices, routinely

documenting adversc outcomes (¢.g, cccupational exposures

toblood) and work-refased iliscsses in DHECE, 2nd monirring
<

health-car fated infecdonsin pati gics and tools
10 evaluate the infection-control program car include petiodic
obsecvational cheekists to d procedures,

and routine review of occupational exposures to bloodbome
pethogens, Evduaten offers an apporaunity to improve the
effectiveness of buth the Infealon-control program and dentl-
practics protocols. If deficlendicr ar problems in ¢he implemen-

available at htpi/fwww.cde govincdod/di fejdfcjd.hitm

Program Evaluation

The goal of adentat infection-contal program iso provide
asafeworldng cnvironment that will reduce the risk of health-

JABLE 5. Examples of methods for evaluating infection-control programs
B Evaluation achivity

tation of infection-cango! procedures are identified, further
evihradon is needed 1o ellminatz the problems. Examples of
Infecion-contral program. evaluation activices are provided
{Table 5).

rogram alemant

lon of chent] hewtdr-oare (DHCF).
of Bunts,

o iatlaaf fat

ofler occupalional exposuns to Infsctious sgenls.

Adnaranct to band hygiena bafore and afler patisnt care.

Propar use of personal protasiy X i
Infaciious apants,

ngnmc and appeopriale niedizolion of instrumenda vting a blologle oalionng
systam,

and Jeal devican,

& of waterin rooll h cumant drnklng 1.9,
Envireamonlal Profoction Ageancy water stundands (fewarthan 500 CFU of
histaroirophlc water bactera).

‘Propar handiing and ciposal of medical wasle.

Hpafth-tare-axsockyiad Infections.

Gonduct apaual raview of poesnans! recards L. 0naiite up-Lo-dets Immuntzations.
Repor o Infactk g Dncumnlﬂ;ﬂnpalm

[ exps d plan i ' ean b
the fulure, i
Ensure the goxtsanosos ;—umm;ﬂan [s cloar; , and avaliabie st sl
mas 1o sit HCP, AX st should uadecstand the plan, which should incuda toll-
fres phone numbara ior saoess o addtioead nformaticr:

Obseres and’,

Review findicgs lna. L]
Obsarvo wnd document 1he use al bafar procautsn and cansdul handiing of

- shaps, Raview findings in a sl meating,

Wearitor pazer fog of sianm cycle and myperature sip with euch stecilzation Joad,
od ¥ne rasuis of weekly biologs Taka i when
fallura of slerfization process Iy noted,

Canduct an anmral review of Lhe xposure conlr) pioh and comsider ngw
dovelepments in safer madical devicos,

Menitor dental watergually ex byiha o L
uging - i Lits,

Observe th larnﬂi.\p:sd madical waste and tske

Huatl:

Assead the unscheduled retum of patiani; and avak for
a0 Infoclioun pracass. A rend might require farmal
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Infection-Control Research ﬁblic comment _periucnlé(B:wg).This list is l:!r;m;:' exhnug‘live. and
iderations cs Ot represeit & research agends, bue rathec is an
c::;s & ! ber of published seudi i de effore to idendfy certsin concerns, stimblate diseussion, and
" ou_gh © nUmOer oF pit o) stuctes CONCEMEng Ceir provide direction for detcemining Riture action by elinfcal,
ki o b el et s L e v
remain unanswered. Muldple concetns were identified by the and pto orgenizations, clinfcians, and policy
warking group for this report, as well as by others during the

BOX, Bantal Infegilon-controt research consideralions

Education and peomation

= Design strategics to communicate, to che public and praviders, the risk of disease transmission #1 dentistry.

* Promote use of protocols for res Jed postex gement and follow-up.

* Educars and rmin denral health-care personnel {DHCP) to sereen and evaluare safer denral deviees by using tested desipn
and performance criterfa. . -

Laboratary-based research

* Develop animal modcls to determine the risk of ransmitting
influenza) produced from ratary dencal instruments,

* Conduct studies tp determine the effectivaness of glaves (i.c,, matedial comparibility ahd ducation ofuse).

= Develap devices with passive safery features to prevent peccuraneous injueles,

* Swdy the effect of alcohol-based hand-hypiens products an ion of [awex p and other dene] allergens (e,

hylmethaceylate, glitarildehyde, thiurams) on the hsnds of DHCP after latex plove 1se.

* Investigase the applicability of ather types of stesilizarion procedurcs (c.g., hydrogen pecoxide gas plasma) in dentistry

* Encoisage manufacturers to determine optimal methods and frequancy for testing dentabanic lines and malnsining
dental-unit water-quality siendards.

* Determine the potendal for internal contamination of Jow-speed handpicces, ineluding the mator, and sther devices con-
nected to dental zivand water supplies, as well as more efflelent ways to dlean, lubeieare, snd stesilize handpieces and odher
devi hed to air or waretlines.

» Investigare the infectivity of oral tissues in Creunfeldt-Takob disease (CJD) or variant CJI paticacs.

* Derermine che most effective methods to disinfect dental impressioh materfals.

» Investigate the viahility of pathogenic oxganisms on dental ials (e.g., imp

als} and dental lab y equipmeant.

* Detarmine the most effective methods for sterilization or disinfectibn of digital radiofogy equipinent.

+ Evaluate the effects of repetitive seprocessing eytles on burs and endadentic files,

* Investigate the potential infectivity of vapors generaved from the varfous lasess used for oral procedures.

Clinicil and population-based cpidemiolog h and devel

= Connue to ch izt the epidemiology of blood ¢
prevendon measures,

* Further assess the efiecrveness of double gloving in preventing blood contact duting rautine and surgical demral procedutes,

+ Continue to assess the soess placed on gloves during dental procedures and the porential for developing defects during
different procedures.

* Develop methods for evaluating the effectiveness and cost-effectiveness of infection-control incecvantions.

* Derermine howrinfect) teo] guidelines affece the knowledge, atinudes, and praceices of DECR

through inhalation of inated aerasols (e.g,

acrylic xesin, or pypsum

. p‘:.rticula(ly percutancous injuries, and the effectlveness of
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Recommendations

TBach rec datian is gorizod on the basi fcxisﬁng
sclentific data, heoretival radionale, and applicability, Rankings
are based on the system used by CDC and the Healtheare
Infection Control Practices Advisory Commiree (HICPAC)
10 eategorize recommendations:

Category YA, Suongly recommended for implementation
and strongly supporsed by well-designed experimental, efini-
cal, or epidemiclogic studies,

Category IB. Smongly recor ded for impl 3
and supporred by experimensal, dinieal, arepidemiologic saud-
ies and a strong theoretical rationale,

Category IC. Requited for implementation as mandared
by Eederal or stace regulation or standard, When IC is used, a
second rating ean be included to provide the basis of ‘existing
scienfific dasa, theorctical twsionale, and applicabllity: Because
of state diffsrances, the reader shonld not assume that the
absencs of a IC implies the shsence of seats regulacions.

Category IL. Suggested for implemenration and suppocced
by suggestive clinical or epidemiologic studies or a theoretical
eazfonale.

Unresolved issue Np dadon, Tnsufficient evi-
derice or no consensus regarding efficacy exists.

1. Pesuand Health Elements of 2 Infection-Control
Program
A, Genetal Recommendations

1. Develop a writren health program for DHCP
shatindudes policies, procedures, and guidelines
for education and training; immunizations;
exposure prevention and postexposure manzge-
weng; medical condidens, worlerelated Hness,
and associaced work resmictions; contact derma-
titisand Iaex hypersensitivity; and majneenance

of records, dawa management, and confidential
iy (IB) (5,16-18,22).
2. Establich referral arrang with qualified

health-gare professionals m ensuze promp and
appropriate provision of preventive services,
occupationally related medical services, and
postexposure management with medical follow-
up (IB, IC) (5,13, 19,22).
B. Education and Training

1. Provide DHECP 1) on injtial eayployment,
2) when new tasks or procedures affect the
employees occupational exposure, and 3) ar z
minimum, anaually, with education and tmain-
ing segarding occuparione] exposuce ro paten-
tially Infectious zgents and infecdon-gontrsl
procedured/protocals appropriate for and spe-

b, E

cific to their assigned duties (1B, IC) (514,13,
14,16,19,23).

2. Provide educational information app opriatein
contentand vocabulary to the educational level,
Eeeracy, and langwage oEDHEP (IR, IC) (5 /3),

C. Immunization Pregrams

L. Develop aritten comprehensive policy regard-

ing Irmmunizing DHCE, including a list of all

quired and ragor rded § zations (IB)

{517.18).

2. Refes DACP 0 a prearcanged qualified health-

eare professional oz to their owa health-care pro-
fesstonal o secelve all apprapriate ization

based an the latest commendations as well as

, their medical history and risk for oecupatianal

exposure (1B) {5,17).

™ N
and T p Tana)

m:rl.t
1. Developacomg postexy 1208,
ment and medical follow-tp program (IB, 1C)

(5,13,14,19.

3, Inelude policies and procedures for prampt
reporting, evaluation, counscling, treatment,
and medical folfow-up of ocoupational
eXpOsurss.

b. Esuablish mechanisms for refercal o 2 quali-
ﬁﬂd 1: teh. pre Fozel, 1 for k. |
cvaluatien and follow-up,

¢ Conduct a baseline TST, preferably by
using a two-step test, for all DHCP who
mighe bave. contect with persons with sus-
pected or confirmed infectious TB, regard-
fess of the risk classification of the setring
{IB) C24).

1

E. Medical Conditions, Work-Relared llness, and

“Work Restrictions

1. Develop and have readily available wa al] DHCP
comprehensiva written policies reparding work
sestrietion and exclusion thatinelude e stacerene
of autharity defining who can implement such
policies (IB) (5,22),

2. Develop palicies forwark restriction and exclu-
sion that encourage DHCP to seelcappropriate
preventive and cutarive care and report their
Mnesses, medical condidons, ot treatments that
«can render them more susceprible to opporm-
nistic infection or exposures; do not penalize
DHCP with loss of veages, benefim, ar job stz-
wus {IE) (5,22).

A0
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3.

Develop policies and procedures for evaluation,
diagnosis, and managemeat of DHCP with sus-
peared or known occupational contact dermari-
s (IB) (32).

. Seel definitive diagnosis by a qualified ezlth-

care professioal forany DHCP with suspected
latex allergy to carefully detesmine its specific
etlology and appropriste treatment as well a5

work ictions and ace dzej (IB)} (3.2).
E Records Mai e, Data M and
Confidentiality

1,

I Preventing Tr

Esrablishk and maintin confidentizl medical
records (e.g, Imnotinization records and dacu-
mentation of tests received as a resule of oecupa-
tional exposure} for €l DHCP (1B, IC) (5, £3).

- Ensure thacthe practice complies with al appli-

cable fodecal, state, and local laws regarding
medical recordkeeping and conBidentiality (1C)
(13,34).

ission of Blogdborne Pathogens

A. 'HBY Vaccination

L

Offer the HBY vaccination series o oll DHCP
with patential occupational cxposure 1o blood
or ather pagentally Infectious mareriz) (LA, 1C)
(2.13,14,19).

Always follow .S, Public Health Servica/CDC

.S ﬁ!r 1 : .. B r 0

serologic testing, followup, and bocster dosing
(A, I0) (13,24.19).

. Test DHCP for anti-HBs 1-2 manths afier

completion of the 3-dose vaccination sevics (IA,

IQ) (24,15).

. DHCP should complete a second 3-dase vae-

cine series or be evaluated ro determine if they
are HBAg-pesitive if no antbody response
ocours 10 the primary vaccine series (14, 1C)
(1419,

. Retest for ant-FiBs at the completion of the sec-

ond vaceine series. If no response to the second
3-dost serjes nccurs, nonresponders should be
tested for HBeAg (IC) (14, 19).

Coungel nonresponders ta vaccination who are
HBsAg-negative regarding their suscepribiliy ro
HBV infection and precantions to take (I, IC)
(14,19,

. Provideemployees appropriste cducation regard-

ing the risks of HBV transmission and the avail-
abiliy of zhe vaccine. Emplayees who decline

the vaccinaton should sigh a declination form
to be kepr on file with the employer (IC) (23).

B. Preventing Bxpasnres to Blood and OPIFA

1, General zecommendadons

a. Use smandard precaudons (OSHA% blood-
borne pathogen scandard metalns the term
universal precantions) for all patient encoun-
tens (1A, 1C) (11,13, 19,53).

b. Consider sharp items (c.g., needles, scalers,
burs, [ah knives, andwires) tharare contami-
nared with patient blood and saliva as
potentally infective and establish engineer-
ing cantrols and work practices to prevent
injuries {IB, IC) {6.13,113).

& Implement 2 written, comprehensive pro-

lesigned to minimize g .
DHICP expotutes ta blood and body fluids
(1B, 1C). (13,14,19.97).
2. Engineering and work-practice conrrofs

2. Tdentify; evaluate, and selecr devices with
englieered safety feames ag least annually
and es they become available on the markec
(e.g saftr anesthetic syringes, blunt sucure
needle, retractable sealpel, or needleless TV
systems) (IC) {13,.97,110-112).

b. Place used disposable syringes and niecdles,
scalpel blades, and other sharp irems in
appropriate punctutc-tesistant containers
locared as loscas feasible o the area fn which
the items are used (1A, IC) (2,715,19,113,
1),

¢ Do not recap used needles by using both
Bands or any other rechnique that fvelves
direerinig the point of a necdle Toward any
part of the body. Do not bend, break, or
remove needles before disposal (A, 1Q)
(2.7.8,13,97,113).

d. Use eithera one-handed scoop technique or
amechanical device designed for holding the
needle cap when recapping needles (e,
berween multiple injections and before

ing from a nondisposable aspirating
syringe} (1A, IC) (2,7.8,13,74,113),
3. Postexposurc management and prophylaxis

a Pollow CDC recommendations after percu-
taneoils, mucous membiane, or nonintace
skin exposure to blood or ather potentially
infectious material (L4, IC) {13,14,19).
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1. Haod Hygiene
A. General Considerations

1. Perform hand hygiene with either 2

nonentimicrobial or antimiccobial soap and
water whea hands are visibly dirty or contami-
sated with blood or other porentially infretions
matetial. IFhands are notvisibly soiled, an alen-
hol-based hand rub can also be used. Follow the
manufactureds instructions (IAY (£23).

2. TIndications for hand hygiene inclode

& ‘when hands sre visibly soild (A, IC);

b. after harchanded touching of inanimate
abjects likely ta be contwninated by blood,
saliva, er respiratory sceretions ([A, 1G);

c. before and after treating each patient (IB);

. before donning gloves (1B); and

e immediarely after removing gloves (IB, 1C)
(7=9.01,13,143,120-125, 125,126, 138),

3. For otal surgica! procedures, pecform surgical

hand ansiscpsis before donning scerile surgeon's
gloves. Follow the manuficrurers inswuctionsby
using either an antimicrobial soap and water, or
soap and water followed by drying hands and
application of an alcoholbased surgical hand-
scrub praducr with persistent sctiviey (IB) (12—
423,127-133, 144,145},

4. Storeliquid hand-care products in either dispas-

able elosed conrainess or closed conminers that
can be washed and dricd before refilling. Do not
add soap or lotion to (te., top off} 2 partially
empiy dispeaser (IA) (9,120, 122,249, 150).

B. Special Considerations for Hand Hygicne and
Glove Use

+ Use hand lodians to prevent skin dryncss associ-
ared veith handwashing (IA) {153, 154).

. Consider the compatibility of lotlon and anti-
septic produess and the effect of peoleum or
othee oil emollients on the integrity of gloves
during product selecdon and glove usc (IB)
(2,14,122,755).

. Keep fingernails shors with smooth, filed edges
to allow thorough cleaning and prevent glove
tears (EE} {122,123, 156},

. Db not wear artificial fingernails or extenders
when baving direcr eontactwith patients achigh

- sisk {e.g, thosein inteastve care units or operat-
irig raotns) {1A) (123, 157~166).

. Use of asrificlal fngernails is usnrally not recom-

mended (1Y) (157-160).

6. Da not wear hand or nail jewelry if it makes
donning gloves mate difficult or compromises
the fitand integrity of the glove (1) (123,142,
143).

V. PTE
A. Mashs, Protective Eyewear, and Face Shields

1. “Wear a surgical mask and eys protection with
solid side shields or a face shisld o procect
mucous membrancs of the eyes, noss, and mouth
dusing proceduses lkely 1o geneeats splashing
ar spattering of blood or othet budy Ruids (IB,
Q) (42,78,11,13,137.

2. Change masks betwten patients or during
patient weatment if the mask becomes wer ([B)

8. Clean with soap and water, or iF visibly soiled,
clean ‘and disinfecr reusable facial protective
cquipment (e-g., clinician and patient protec-
tive eyewear o¢ face shields) berwsen patients (1T}

B. Protective Cloching

1. Wear protective clothing (c.g., reusable or dis-
posable gown, Jaboratory coat, or uniform) that
covers personal clathingand skin {e.g,, foresrms)
likely to be soiled with bload, saliva, or OPIM
(IB,IC} (,8,11,13,137).

2. Change protective clothing if visibly soiled (134);

change Immediacely oras scon as feasible if pen-
etrated by bood or other pareniially infectious
uids (B, IC) (13).

3. Remove barrier prorection, including plaves,

mask, eyzwear, and gown hefore departing work
area (2., dental patient care, insteument pro-
cessing, or laboratory arcas) (IC) (£3).

C. Glaves

1. Wear medical glaves when & porential axises for
<oneacting blood, sdliva, OPIM, or mucouy
membranes (B, IC) (1,2.7,8.13).

2. Wear 2 new pair of medical gloves for cach

patient, cemove them prompy after use, and
wash hands imemediately to avoid tansfer of
mitreotganisms 1o other patients or environ-
ments (IB) (1,7,8,123}

3. Remove gloves thag are torn, cut, or puncrured

as soon as feasible and wash hands before
regloving (B, IC) (13.210.211).

4. Do not wesh surgeons or patien examinadon

gloves before use or wash, disinfeer, or stetilize
ploves for reuse (B, 1C) (73,138, 177,212,213).
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5. Ensure chat appropriace gloves in the cormecrsize
are readily accessible (IC} (£3).

6. Use appropriate glaves (e.g, puncruce- and
chemical-resistant udlity gloves) when cleaning
insruments and performing howsekeeping tasks
involving contacs with blood or OPIM (IB, IC)

(713,15). -

7. Consulrwithglove f regarding the
chemieal comparibility of glove material and
deneal matecials used ().

D. Stecile Surgeon’s Gloves and Double Gloviag

Daring Oraf Surgical Procedures

1. ‘Wear sterile surgeon’s gloves when performing
oral surgical procedures (1B (2,8,737).

2. No mxominendation is offered regarding the
effectiveness of wearing two pairs of gloves 1o
prevent disease mansmission ducing oral surgi-
2l procedures. The majority of studies among
HCP and DHCP have demonsirated a Jower fre-
quency of inner glove perforadon and visible
blacd on che surgeon’s hands when double gloves
are worn; howeves, the effectiveness of weating
ewa paits of gloves in preventing diseasc oans-
mission has not been demonseraced (Unresolved
issue).

V. Contact Dermatitis and Latex Hypessensitivity
A. Genenal Recormmendations

1. Educare DHCP regarding the signs, symptonis,
and diapnoses of skin reactions assodiaed with fre:
quenc hand hygiene and glove use (IB) (532,32,

2. Sercen all padents for latex allergy (e.g., take
health history and refer for medical consulwm.
tion when Jatex allergy is suspeceed) (1B} (32,

3, Bnsurea lavex-safe enviranment for parientsand
DHCP with krex allergy (18) (32),

4. Have emergency weatment kits with latex-frea
products available ac all dimes (1D (32),

VL Sterilization and Disinfection of Patient-Care Ttems
A, General Recommendadons

1. Use only FDA-cleared medical devices for ster-
ilization and follow the manufucturers instruc-
tions for correct re ([B) (246).

2. Clean and heat-stesilize exltical dental instru-
meires hefore each use ({A) (2,737,248,244,
246,249.407),

3. Cleanand heat-sterilize sermicritical items before.
each use (IB) (2,245,260,407).

4, Allowpacksgesto dryin the sterilizer hefore they
are handled o aveid [nation (IB) {247,

5. Usc of hear-smble semicrltical alterratives is

encouraged (18) (2).

6. Reprocess haar-sensitive eritical and semi-eriti-

cal instraments by using FDA-cleared steriland
high-leve] disinfectante or an FDA-cleated fow-
emperacure sterilization method (2.8, ethylene
adde), Follow manufacmrers instructlons foruse.
af chemical sterilants/high-leve] disinfectants
{IB) {243,

7. Single-use dispossble inst ble

dlrernatives ifrdtey' ar¢ used only once.and dis-
pased of carreetly (B, IC) (243,383).

8. Do not use liquid chemical sterilants/high-level

disinfe forenyi 1 surface disinfec~

. ton oras holding solurions (TB, IC) (243,245).

9. Bosure thar noactitical padent-care items ate

batrier-protected or cleaned, or if visibly soiled,
cleaned and disinfected after each use with an,
EPA.registered hespital disinfe IF visibly
contaminated with blood, usean EPA-regisrared
haspital disinfectant with a tubereulocidal claim
{f.e., intermediate level) (IB) (2,243,240,

10, Jaform DECP of all OSHA, guidelines for
exposure w chemical agents used, for disinfec-
ton and seerilization, Using this seport, identify
aress and tasks thar have potential for exposure

ac) (3.

B, Iusuumenc Processing Arex

1. Designate a ceniral processing area, Divide the
instrument processing area, physically or, at a
minimum, spatally, into distincr arcas for
1) receiving, < g, and & ination;
2) preparation and packaging; 3) stesilization;
and 4} storage. Do not stoze instrements jn an
area where contaminaced instruments are held
or cleaned (II) (173,247,248).

2. Thain DHCP to employ work praceices that pre-
Yent conamination of clean areas {fI),

C R Cleaning, and D Ination Work

B

Ateq,

1. Minimize handling of loose contaminared
instrumenvs during teansport to the instrument
processing area, Usewarle-practice controls (e.g.,
carry insoruments in a covered conrainer) to
minimize exposuee patential (1}, Clean all vis-
ibls blood and other comaminadion from den-
tal instruments and devices hefore serilization
or disinfection procedures ([A) (243,249-252).

2, Use d cleaning equip (e.g., ultra-
sonic cleaner or washer-disinfeccor) 10
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debris to improve cleaning effectiveness and
decrease worker exposure o blood (IB) (2,253).

3. Use work-pracrce controls that minimize con-
tacx with sharp ir if manual deaning
isnecessary (e.g., long-handled brushy) (IC) (14),

4. Wear puncture- and chemical-resistant/heavy-
ducy utility glaves for instrument desning and
decontamination procedures (IB) [#78

3. Wear approptiatc PPE (e, mask, protective
eyewear, and gown) when splashing o spraying
is andeipated during <leaning (IC) (3),

D. Prepacation and Packsging

1. Usean internal chemicalindicator in each pack-
age. [fthe inkernalindicator ennoc be seen from
ontside the package, also use an sxrernal indica-
vor (I} (243,254,257),

2. Useaconeziner system or wiapping compatible
with the type of sterilizavion process used and
“thac has received FDA clearance (TB) (243,247,
256),

3. Béfore sterilizaion of eritieal and semiedtical
i 1 Lnycu i for den.nlinm.
then wrap or place them in conuiners designed
tomaintain seerility duing storage (e.g., cassettes
and organizing mays) (IA) (2.247,255,256),

E. Sterilization of Unwrapped Instruments

1. Clean and dry instruments before theunwrapped
sterilization cycle {IB) (242).

2. Usemechanicaland chemical indicators for each
unwrapped stecilization cyele (i, place an
ineernal chemical indicator among the instru-
ments or iterns 1o be stetilized) (IB) (243,258),

3. Allow unwrapped instruments to dry and cool
in the scerilizer hefore they are handled 1o avoid
contamination and thermal injury {Ii) (260).

4. Semicritical inspruments thae will be used
immediately or within 2 shotr 6me can be ster-
Hized unvwrapped on a tray ocin a container sys-
em, provided thac the insteuments are handled
aseptically during remaval from the sterilizer and
transporz to the point of use (11).

5. Critleal instruments intended for imnediace
reuse can be-srerilized unwrapped i the jnstru-
mentsare maintained sterile during removal from
the sterilizer and wanspate ta the poinr oF use
(e-g.. transporred in 4 sterile covered container)
(1B} (258).

6, Do natsteriliz implantable devi pped
B} (243,247).

7. Denorstorecrideal ingtruments unvrapped {B)
(248). -

Sterilization Monitoring

1. Use mechanieal, chemical, and biological moni-
tors according to the manufacrurer'singtructons
@ ensure the effectivencss of the sterilization
process (IB) (248,278,279),

2. Monitor each load with mechanical (g, time,
temperature, and pressure) and chemieal indi-
cavors (I} (243,249,

8. Place a chemical indicaor on the Inside of cach
package. If the Internal indieasor §s noe visible
from the queside, also place an extarine ehemi-
cal indicator.on the package (11} (243,254,257).

4. Place ieras/packages correctly and loosely into
the stesilizer so 25 not 1o impede pencrration of
the seecilasic (IB) (243).

5. Do nor use il packe if mechanical or
chemical indicatoes indicute fnadequate process-
ing (IB) (243,247,248).

6. Monitor sterilizers atleascweeldy by using 2 bio-
logical indicaror with 4 marching control (iec.,
blalogical indicator and contral from same lot
numbet) (IB} (2,9.243,247,278,279),

7. Useablolopical indicator for every sterilizer load
that contains an implantable device, Verify
results before using the implantable device,

whenever possible (B) (243, 248).
8. Thefollowi g ate rect ded in the cusc ofa
positive spore tests

2. Remeve dhe sterilicee from service and
teview serilization procedures (.., work
practices and use of mechanical and chemi.
el indicarors) 10 determine whether optra-
tor error cotld be responsible (11) (8).

b, Retesc the sterilizer by using biologiea,
mechanieal, and chemieal indicators aftar
correcting any identified procadursl prob-
lems (ID). .

c. If the repeac spose test is negative, and
mechanieal and chemical indicators are
within normal limits, put the sterifizer baek
in service (1F) (8.243),

9. ‘The following are rccommended i€ the repear
spore st bs posliive:

2 Do.aor use dhe srerilizer unril it bas been
inspected or repaired or the exact reason for
the positive test has been derermined (1)
(8.243).
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b, Recall, 1o the extent passible, and reprocess
all féems processed since che last negarive
spore test (1) (9,243,283).

< Befote placing the sterilizer back in service,
rechallenge the seerlizer with biological
indicator tests in three consecutive empry
chamber stesifization oyeles afier the cause
of the seerilizer failure has been dotermined
and corrected (I} {9,243,243),

1. Mainwin sterilization recards (L., mechanteal,
chemical, and biclogical) in eompliance with

state and local regularions (IB) (243).

G. Storage Area for Sterilized Items and Clean

Dentz] Supplies

1. Implement practices on the basis of dare- or
event-related shelflife for storage of wrapped,
sterilized instruments and devices (B) (243,
284).

2. Evenfor event-related packaging, ata minimum,
place the date of steclization, and i multiple
sterilizers are used in the faciling the sterilizer
used, on the outside of the packagling material
to facilitace the retrieval of processed items in
the event of a sterilization failure (IB) (243,247,

3. Examine wrapped paclages of sterilized instru-
mens befors apening them to ensure the bar-
tier wrap has not been compromised during
stotzge (IT) (243.254).

4. Reclean, repack, and testesilize any insqument
package that has been compramised (T,

5. Store:sterile items and deneal supplics in cov-
ered or dosed cabiners, if possible {11) (285),

VIL. Buvironmental Infection Control
A. General Recotamendations

1. Follow the manufacturers' instructions for cor-
rect use of cleaning and BPA-registered hospital
disinfecdng producs (B, [C) (243-245),

2. Da netuse liquid chemical sterilantsfhigh-level
disinfecrants for disinfection of environmenal
suxfeees {clinical contact or housckeeping} (I8,
IC) (243-245).

3. UsePPE,sxappropriate, when cleaning and dis-
infecring envirenmental surfaces. Such cquip-
ment might include gloves {e.g., puncture- and.
chemical-resi uilly), p ive clathing
(&g, gowmn, jacket, or Jab ¢oav), and protective
eycweadface shield, and mask (IC) (13,15),

B. Clinical Conuact Suzrfxees

L. Use surface barriers to protect clinics] contser
surfaces, pardiculardy those char are difficule 1o

clean (e.g., switches on dental chairs) and change
sturface barriers berween patients (1) (1,2,260,
288).

2. Clean and disinfect clinical contact surfaces thag

dre not barrier-protected, by using an EPA-
i d b pi | disinfe with a low- (fe.,

HIVand HEV label clsims) to intermediatc-level

(i.e,, mberarlocidal claim} activiey afier sach

patient. Use an i diate-level ‘disinfe

if visibly contaminated wicth blood (TB)

(2.243,244).

C. Haouscheeping Surfaces

L. Clean housekeeping sutfuces {¢.g,, floors, walls,
and sinks) wich a detergent and waser oran EPA-
. reg 1 Hospfm,[ disinfec /deiergent on 2.
routine basis, depending on the natars of the
suthace and type and degree of contaminarion,
and as appropriate, bizsed on the location in the
facilicy, and when visibly soiled (IB) (243,244).

2. Clesn mops and cloths afier use and allow to
dry befors reuse; or use siogle-use, disposable
mop heads or claths {T1) (243,244).

3. Prepact fresh cleaning or EPA-replorered disin-
fecting solutions daily and as instrieted by the
muanufacourer () (243 244),

4. Clean walls, blinds, and window curtzins in
patienccare areas when they are visibly dusty or

soiled (1) (9,244,

D. Spills of Blood and Body Substances

1. Clean spills of blood or OPIM and decontami-
nate surface with an EPA-registered hospiea] dis-
infectang with low- (Le., HEY and HIV label
claims) o intermediate-level (i.e., tuberautacidal
claim) activity, depending on size of spill and
suzfzce porasicy (IB, IC) (23,273).

E. Carpecand Cloth Farnishings

1. Avoid usiog catpeting and cloch-upholstersd
furnishings jn deneal op ies, labaratorics,
and instrument processing areas (IT) {9,203

28%).
B Regulated Mcdical ‘Waste

1. General Recommendazions

2 Develop a medica] waste management pro-
gram. Disposal of regulated medical waste
must follow federal, state, and local rgula-
tons (IC) (13,301).

b. Ensurethac DHCP who handleand dispose
of regulated medical waste ars wained in
appropriate handling and disposal mechods
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and inforned of the possible health and
safeay bazards (IC) (13).

2. Management of Regulated Medical Waste in

Deoral Health-Care Facilities

4. Usea color-caded or labeled container thar
preventsleakage (e.g, biohazard bag) 10 con-
tiin nonsharp regulated medical waste (IC}
{73,

b. Place sharp items (e.g., needles, scalpel
‘blades, orthodontic bands, broken metal
instromcos, and burs} in an appropriate
sharps contalner {e ., punchare resistant,
color-coded, and leakproof). Close conrainer
irmmediacely before retoval or replacement
10 prevenit spillage or prottusion of coneents
during handling, storage, transporr, of ship-
ping (IC) (2.8,13,113,115),

e Por blood, suctioned fluids oc other liquid
waste catefully into 3 drain conneceed 0 2
sanitary sewer system, if Tocal sewage dis-
charge requirements are met 2nd che st
has declared this an acceptable method of
disposal. Wear appropriate PPE while per-
forming this wsk (IC} (7.9,13).

VIL Dental Unit Watetlines, Biofilm, sad Water Quality
A, General Recommendarions

I

Use warer that mects BPA regulatory sandards

for drinking water (i.e., £500 CFU/mL of her-

erotrophic water bacterfa) for routine deneal

trearment ousputc wacer {IB, 1C) (341,342),

. Consulr with the dents] unit manufacturer for

appropriae methods and equipment to main-

tin the recommended quality of dental water

(1) (239).

Bollow rece dations for monitoring water

quality provided by che manufacturer of the unie

arwatedine weatment produce {iN).

. Discharge waret and air for a minimum of 20-
30 scconds after each patient, from any devics
connected to the dentml water system that enters
the patient’s mouth, (e.g., handpicces, ultresonic
scalers, and ainfwater syringes) (1) (2.311,344).

. Consulr with the denral unit manufacturer on

the need for periodic maintenance of

antircrraction mechanisms (IB) (2.347).

B. Boil-Water Advisories
1, Thefollowing apply while a boil-water advisory

isin cffece:
2 Do not deliver water from the public water

system o she patient rhrough the denal

operative unit, utrasonic scaler, ar ather
dental equipraent that uses the public waree
system (IB, IC) (347,342,346,349,350).

b, Do not use wacer from the public water sys-
tem for dental treatment, patient rinsing. or
handwashing (IB, IC) (341,342,345:349,

* 856).

¢ For handwashing, use astimicrobial-
containing products that de not require
warer foruse {e.g., aloohol-based hand nibs).
Ifhandsare visiblye inated, usc borded
watet, ifavatlable, and soap For handwashing
of anantiseptic wwelette {18, [C) (13, 122).

. The following apply when the boil-warer
. advisory s cancelled:

a. Fellow guidance given by the local water
utility regarding adequate flushing ofwater-
lines, If no guidaace is provided, fash den-
tal wareelines and Fcets for 1-5 minutes
before using for paent care (IC) (244,346,
351,352).

b Disinfect dencal watesli ded

by the dental unit manufecturer (11).

TX. Special Considerations
A. Deura] Handpieces and Other Devices Atrached
to Afr and Waterdines
1. Clean and heat-sterilize bandpioces and other

[ instr thee can be 1 Fom
the air and waterlines of dental units between
patients ([B, IC} (2 246,275, 356 357,360,407).

. Bollow the manufacturess ipsetuctions for dlean-

ing, lubrication, and sterilization of handpicces
and other intraoral instruments thar czn he
semoved fram the air and waterlines of dencal
unics (IB) (367363},

. Do noesarface-disinfeer, useliquid chemical ste-

rilants, or ethylene oxide on handpisces and
other intraoral instruments thar ean be reraoved.
Erom the air and watetlines of dental units (IC)
(2.246,250,275).

. Do nat advise parients to close their lips tightly

around the dp of the saliva ejecror 1o evaruace
oral fluids (T1) (364-345),

B. Pznual Radiolopy :
1. Wear gloves when exposing radlographs and

handling contaminated flm packets. Use other
PPE (e g, protective eyewsas, mask, and gows)
2s appropriate if spartering of blood ar other
body Huids is likely (IA, 1C) (12,73).
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2. Useh Jerant or disposablei | devices

whentver possible ('e.g: Flm-holding and post-
toning devices). Clean and heat-sterilize heat-
rolerant devices beoween patients. At a

"'D‘; Jevel disinfee itical heat-
devices, di s
insections (IB) (243).
. Transpartand handle exposed radiographs in an
aeeplic ' [0 prevent imination of
develaping equipment (TE).

. The kollowing apply for digital radiography

sensors:

a. Use FDA-cleared basriers (IB) {243).

b, Clean and hearsterilize, or high-lavel disln-
feet, b pari barrier-p d
semicricical Iremns. If che frem cannot toler-
ate these procedures then, ar a iinitoum,
protect with an FDA-cleared barrier aned
clezn 2nd disinfece with an EPA-registeced
haspiea) disinde with i P
{i.e., tubereulocidal claim) activicy, berween
patients. Consult with the manufecruter for
methods of dislnfection and stedlization of
digieal radiology scnsors and for prarcrion
ofassociared computer hardware (1B) {243),

C. Astpiic Technique for Parenteral Medications
L, Do nbeadminister medicadon from asyringe o

multiple patients, even iF the needls on the
sytings is changed (LA} (378),

. Use single-dose vials for parenteral medications

when possible (1) (376,377}

. Do narcombine the leftover conents of single-

use vials For later use (IA) (376.377).

. The following apply if multidase vials ase used:

. Cleanse the access diaphragm with 70%
alcohot befare inseringa devieeinto the vial
(1A) {380,381).

b, Usea seerile devies 10 access a mufdiple-dose
vialand avoid touching the 2oeess diapheagen,
Both the needle and syringe used o access
the multidose via should be sterile, Do not
reuse a syrinige even if the needle §s changed
(14) (380.351).

¢ Kesp multidose vials sway fiom the imme-
diate patient treatment area (o preventinad-
verent contamination by spray or spacter
(.

d. Discard che shultidose vial if sterility is com-
promised {IA) (380.387).

5. Use Anid infusion and administration sats {i.c.,
1V bags, tubings and connections) for one
patlent only and dispose of appropriatcly (IB)
(378).

D. Singfe-Use {Dispasahle) Devices
1. Use sinle-use devices for ane padent only and
dispose of them appropriately (1C) (353),
E. Proprocedural Mouth Rinses
1. No recommendation fs offered regarding use of
preprocedural andmicrobial mouth ringes to
preventclinical infections among DHCP or pa-
tients, Although studies have demansrated thar
a preprocedural antimicrobial rinse {c.g.,
chlorhexidine gliconare, ia) wils, or povi-
, donc-icdine} c2n reduce the level of oral micro-
organisms In aerosols and spatter generated
during routine dental procedures and can

d the number of mictaorganisms intg-

duted in the patient's blopdstream duting inva-

sive dental procedures (391-359), the scientific
evidence is inconclusive thar using these rinses
prevents elinfesl infections among DHCP or
parlenns {sre discussion, Preprocedural Mowh
Rinses} (Unresolved issue).
E Ol Surgical Procedures
1. The following spply when pecforming oral suc-
gical procedures:

a Perform surgical hand antisepsis by usingan
antimicrobial produce {e.g., aarimicrobtal
soap and water, acsoap and water followed
by 2lcohol-based hand scrubwith persistent
activity) before donning sterile surgeon’s
gloves (IB) {127=152,137):

b Use sterile surgeons gloves (TB) (27,124,
123,137,

& Usc sterile saline or sverile water as 2 coal-
antfirrigaunt when performing oral sucgi-
cal procedures. Use devices specifically
desipned for delivering sterile icrigating flu-
ids {c.g., bulb syringe, single-use disposable
preducrs, and stetilizable tubing) (IB)
2120,

G, Haudling of Blopsy Specimens
1. During transpors, place biopsy specimens in a
sturdy,leakproof container Jabeled with the bio-

hazard symbal {IC) (2,13, 14).

2. Ifa biopsy specimen continer is visibly cop-

raminated, clean and disinfocr the outide of 2
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conrainer or place it in an impervious bag
labeled] with the biohazard symbol, {IC) £, I3).

H. Handlipg of Extracted “Teech
1. Dispose of extracted reech 25 segulated medical

wasteunless rerurned o the patienc (1G} (13,14).

2. Do not dispose of extracred reeth conmining
amalgam in tegulzced medical waste incended
for incineration ().

3. Clean and place extacted ceeth in a keakproof
container, labeled with  biohazard symbol, and
tainzain hydration for ransport to educariona!
fnstitutions ora denral Iaboratery (IC) (13,14),

4, Heatsterillze tecth thar do not conmin amal-
g before they are used for educadonal pur-
poses (IB) {403,405,406).

L Dental Laboratory
1. Use PPE when handling itcms received i the

laborarary unti] they have been decontzminared
(1A, IC) (2.711,13,123).

» Befote they are handled in the labotatory; clean,
disinfect, and rinse all dental prostheses and
prosthodonic materials (e.g., it pressions, bite
registrations, acclusal rims, and extracced teeth)
by using an EPA-registered hospital disinfecrane
havingat leasean intermediate-Jevel (i.e., muber-
<ulocidal claim activity (IB) (2,249,.252,467),

3. Consule with manufacrurers regarding e sta-
biliy of specific matecials (e.g., impression
mateeials) relitive to disinfection procedures {IT).

4. Indludespecificinformation regarding disinfee-
tion techniques used (e.g., soluton wsed and
duration), when laboracary cases are senz off
&ite and on, their return (I} (2 407,409,

5. Cleanand heat-sterilize heat-toleran iremeused
in the mouth {¢.g., metal impression trays and
face-bow fotks) (IB) (2.457).

6. Tollow manufacturers’ Instructions far cleaning
and sterilizing or disinfecting items that become
contaminzted bue do rot normally conmer the
patient {¢.g., burs, polishing points, rag wheels,
articulators, case pans, and lathes), If manufac-

i unavailable, cleanand heae-
sterilize heat-rolerant ftems oc dlean and disinfect
with an EPA-registered hospital disinfectancwith
fow- (HIV, HBV cffectiveness claim) 1o inter-
mediare-Jevel {tuberculocidal claim) activiry,
depending on the degree of contamination (1),

J. Lasec/Blectrosurgery Mumes/Surgical Smoke

[

turerinst

1. No dation is offered regarding prac-
tees o redirce DHCP exposure to laser plumes!
susgical smolke when usiig lasers in dental prac-
tice, Practices to reduee HCP exposure to laser
plumnesfsurgieal smoke have been suggested,
including use of a) standard precautions feg,
high-filtration surgical masks and possibly full
faceshields) (437);b) central room suction unirs
with in-tine filters 1o collect particulate matter
from minimal plumes; and o) dedicated
mechanieal smioke exhast systers with a high-
efficiency filker to remove subseantial amounts
of faser-plume particles, The effect of the expo-
sure (&g, discasé transmission or adverse Fespi-

| ratory effects) on DHCP from dental
applicativns of lasers has nor besn adequarcly
evaluared (see previous discussion, Laser/
Edecrrosucgery Plumes or Surgical Smake)
(Uneesolved issue).

K. Myobacterinm inberoulosts

1. Generad Recommendatians

a Ed all DHCP reganding the recogni-
ton of signs, spmptems, and transmission
of TB (IB) (26,21,

b. Conduct a baseline TST, preferably by
using ® wwo-step test, for afl DHCP whe
.might have contace with persons with sus-
pected or confirmed active T8, regardless of
the sisk classification of the seing (IB) (20).

¢, Assesseach pacient fora histocy of TB as welt
assymptoms indicative of TB and doctument
an the medjcal history form (1B) (20.20.

d. Follow CDC recommendations for 1)
developing, malntatning, and implementing

awritten TB infeetion-conreol plan; 2) man-

aging a patient with suspecied or active TB;
3) completing & commundry tisk-assessment
10 guide employee TSTi and follow-up; and
4 managing DHCP with, TB. disease (IB)
(2.21).
2. The following apply for paricats known or sus-
pecred to have aetive TB;

2 Fraluate the padencaway from other paticnts
and DHCP Whea not being evaluated, the
paciene should wear a surgical mask ar be
instructed 10 cover month and nose when
coughing or sneczing (1B) (20.21).

b. Defer elective dental treacment until che
patient is noninfecrious (IB) {20,21).
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¢, Refer patients requiring urgent dental treat-
ment to a previously ideatificd Facility with
'TB englneering conrrols and: a sespirarory
‘protection program (1B} (20.21).
L. Creutzfeldt-Jakob Disease [CID) and Other Prion
Discases
1. Norecommendarion iz offered regarding use of
special precautions in addixion ro standard pre-
cautions when treating known CJD or vCJD
patients. Totendal infeetivity of oral tissues in
CJD or. vCJD patient 35 an uncesoivéd fssue,
Sclentific data indjcace the risk, if any, of spo-
radic CJD mmansmission during dental and ozl
surgical procedures islow to nif. Unel addigona!
informadon exists regarding che tansepissibilicy
oFCJD or vCJD during dencal procedures, spe-
cial precautions in addition 1o standard precau-
tions mighe be indicated when treating known
CJD or vCJD patients; a list of such precan-
sions is provided for consideracion withowt ree.
ommendation (see Creutzfelde-Jakob Discase
and Other Prion Diseases) (Unresolved issue),
M. Program Pualuation
1. Esublish mutine evaluation of the infection-
control program, including evaluation of pes-
formance indicators, atan escoblished fequency

(0} (d7o472).

Infection-Control Internet Resources

Advisory Committee on 1, Practices
hupdforww.cde.govinip/ACIP defaule ktm

American Dental Asvociation

httpllwewwada,org .

Ametican Institute of Architects Academy of Architec-
tuee for Health

hup:/fwawashaia.org

American Soclety of Hedting, Refrigeeation, Air-condi-
tioning Engincers

hup:ifwrwiashrae,ong

Assotiation for Professionals in Infection Control and
Epidemislogy; Inc.

bspslfwerwapic.orgireselguidlist.cfin

£DG, Division of Healthcare Quality Promotion
hetpi/iewwede gov/ncided/hip

CDC, Division of Orul Health, Infection Control
i forwwicde. goviOralHealth/infectioncontrolfindex btm
CDC, Morbidity and Mortality Weekly Repore
hetgitiwvenede govimmwe

December 19, 2003
CDC, NIOSH
hetp:/fwrwrw.cdegov/ninsh/homcpage.htm!
CDCR ds, Prevention Guidelines System
fruep:ffwwwephppo.ede.govicdcR ds/AdvSearchVasp
EPA, Antimicobial Chemicals
bop:/fwwrwiepa.govioppad00)/chemrcgindechm
FDA.
hpdlomw.fda.gov
Immunization Action Coalition

h it LS
httpit e, g/acip
Infections Diseases Society 6F America
huips/iwww.idsociery.org/PGlachom

OSHA, Dentistzy, Bloodborne Pathogens
http:ffwwrw.osha gov/SETC/dentisyfindex. html
hapfuwoshi gov/SITCblascbomeparhogensfindse heml
Organization for Safesy and Asepals Procedures
hetpifiwvrrosap.otg

Society for Healtheare Epidemialogy of America, Inc,
Dosition Papers
hetpsffvwwishea-online.org/PositionPapers. lwml
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Appendix A
Regulutory Framework for Disinfectants and Sterilants

When using the guidance provided in this report
tegarding use of liguid chemiesl disinfectants and scerilants,
dental health-care personnel (DHCE) should be aware of fed-
exal laws and regularions ehat govern the sale, dismribution,
and use of these products. In particular, HCPs should knaw
what requirements perwin to them when such produces ase
used. Pinally, DHCP should understand the relative roles of
the U.S. Enviconmentat Protcotion Agency {EPA), the U.S.
Food and, Deug Adminiszradan (FDA), the Occuparianal
Safety and Health Administration (OSHA) and CDC,

“The choice of specific eaning or disinfecring agentsis largely
n marer of j , guided by producr fabel claims and
instructl & guladons, A singleliquid chemi-
cal germicide might not satisfy alt disinfection requirements
in a given dental practice or facilite. Realistic use of liquid

hemicil germicides depends on considerarion pfmuldple fac-
tors, including the degree of microbial lilling required; the
namre and composidan of the surdface, frem, ot device to be
treated; and the cost, safety, and eate of use of the available

o
&
Ad

agents. Selecdng one appropriate product with a higher de- ©

gree of porency t cover all situacions might he more conve-
nient,

In the Uniced Stares, liquid chemical germicides {disinfec-
tants) are vegulaced by EPA and FDA (A-I-A-3). In healti-
cace ssrtings, EPA regulates disinfecrants that are used on
envianmennal suefaces (housekeeping and clinical contact
surfaces), and FDA regulates Yiquid chemical sterilants/
Eigh-Jevel disinf: (&.g., ghuraraldebyde, hydrogen perox-
ide, and peracede acid) used on critica] and semicdticd pationt-
care deviees, Disinfecrants intended for usc on clinical contace
surfaces {e.g., light handlcs, radiographic-ray heads, or deawer
Iinabs) or housekeeping surfaces {¢.g., foors, walls, or sinks)
are regulated in J @ cc by the Antimicrobials
Division, Office of Pesticide Programs, EPA, under the

may be used withous causing unreasonable adverse effacts, the
product and its labeling are given an EPA registration num-
ber, and the manufacrurer may then sell and distribute the
produer in the United Stares. FIFRA requices users of prod-
ucreto follow the labcling direcrions on each product explicidy,
The following ppears of el ERA-registered prod-
uct Jabels under the Directions for Use headings “I¢ is a viola-
tion of federal law to wse this product inconsistent with its
labeling, " This means that DHCP must follow the safecy pre-
cautions and use directions on the lsbeling of each reglstered
produce. Not following the specified dilution, conmct time,
method of zpplication, or any other condition of wse is con-
sidered misuse of the prodace.

BDA, under the authority of che 1976 Medical Devices
Amendment to the Faed, Drug, and Cosmedic Act, regulates
chemical germicides If they ate advertised and markerzd for
use on specific medical devices (e.g., dentaf unic waterline or
flexible endoscope). A liquid chemical germicide macketed for
use on a specific device is considered, for regulatory purposes,
amedical deviceitselFwhen used to disinfect tharspedific mcdi-
cal device, Also, this FDA regulasory authosiey over a particu-
lar insteument or device dicrares that the manufacrerer is
abligated to pravide the user with adequaze instrugtions far
the safr and effzctive use of thac device, These instructions
snust include methody to cleans and disinfect or sterilize the
item ifitis o be marketed as a reusable medical deviee.

OSHA develops workplice standards to help ensure safe and
heatthful working conditions in places of employment, OSHA
is authatlzed undee Pub. L. 95-251, and as amended, to en-
force these warkplace standards, In 1991, OSHA published
Qccupational Exposure to Bloodbarne Pathogens; final rule
[29 CFR Pexc 1910.1030] (4-5). This standard is designed t
help prevent occupadonal exposures to blood or other poten-
tially infectious substances, Under this standard, OSHA has

authority of the Federal Insecticide, Pungicide, and
Rodentcide Act (FIFRA) of 1947, as amended in 1996 (4-4).
Under FIFRA, any sut mixmure ofsub inrended
to prevent, destroy, rapel, or mitigate any pest, including
microarganisms buc excluding those in or on living man or
animals, must be regiscered before sale or distdibusion. To
obtainz registration, amenufacturer must submic specific dar
regarding the safety and the cfeciiveness of each producr.
EPA requi f

q o test formulations by using
aceepted methods foc microbicidal activity, stability, and rox-
Ieley co animals and b Manufs ubmirchesed

to EPA with proposed laheling, If EPA econcludes o product

i that, 10 d i Inated work sur-

P

" faces, either at EPA-registered hospical ruberculocidal disin-

fecrant or an EPA-regi 7t fe hbeled as
effective against human immunodeficlcney virus (HIV) and
hepatitis B virus (FBV) is appropriate. Hospital disinfectanas
with such HIV and HBV claims can be used, provided sur-
faces are not contaminated with agents or concentration of
agents for which higher level (Le,, intermediate-level) disin-
fecdon is recommended. In addition, as with all disinfectanes,
effeciiveness i governed by smict adherenee to the label
instructions for intended use of the produce,
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CDC s not & regulatery agency and does not test, evaluzre,
or otherwite recommnend specific brand-name products of
chemical germicides. Fhis seport is incended ta provide ovec-
all guidance for providets 10 stlect geners! classifcations of
producrs based on certin infetion-contrel principles. In'this
report, CDC provides guidance 1o pracriti di

againsta y pathogen, Substandiared Lihel
claims of eHectiveness bf a disinfecrarit against specifie micro-
organisms other than the test microotganisms are peeemitred,
but not required, provided thar the test microorganisms.arz
likeely to be prosenr in or on the tecommended use areas and

faces. Therefore, manufacturers might also test specifically

apprapeiate application of EPA- and FDA-registered liquid
chemical disinfectants and sterilanits in denta) health-care sce-
tings,

cpc ds disinfecting ! surfaces or
sterllizing or disinfecting medieal equipment, and DHCP
should ws¢ products approved by EPA and FDA unless no
such producrs arc available for use against certain microorgan-
isms or sires, Hi 1 if no registered o approved p
are avilable fora specific pathogen or use simarion, DHCP
are ndyised to follow the specific guidance regarding umregis-
tered ar tnapproved (e.g., off-label) uses for various chemical

getmicides. For example, no andmicrobial prod: regis-

4gainst organisms of kaown cancern in health-care practicas
{cg HIV, HBY, hepatitis C virus [HCV), tnd hietpes) al-
thoughicis considered likely that any producesatisfing AOAC
teses for hospital disinfe designation will also be efecy
against these relag

ly fragile organisms when the producr is
used asdirected by the manufacturer. :
Potency againse Myeobacserium tubercslosis has been tecog-
fiized a5z substantial benchmark, K the wheraolodidal
elaim is used only a5 a benchmark to measure germicidal
potency. Tuberculosis fsnot frred via eavi 1
faces but rather by the aitborne roure. Accordingly, use of such

ducts on envi | susfaces plays no role in prevent-

sur-

tered for use specifically agalnst certzin emerging pathagens
(e.g.» Norwalk vinis), potential retrorism agesits {eg., variola
major or Yersinia pesnis), or Creuesfeldr-Jakob disease agents.
One poiur of darificarion is the difference in how EPA and
EDA classify disinfectans, FDA adopted che same basic cee-
minology and classification scheme as CDC o carcgorize
medical devices (i.e., critical, semicritical, and noneritical) and
w define antimicrobial patency for processing surfaces Ge,,
sterilization, and high-, intermedizre- and low-leve] disinfec-
tion) (A-6). EPA registers environmencal snrface disinfecrants
based on, the manufactucer's microbiological activity caims
when registering its disinfeciant, This difference hasled to con-
fusion on the part ofusers because the EPA does not use the
g 1L

terms | Jevel disinfec dinCDC
guidelines,
CDC designates any EPA-registered hospital disinf:

without 2 ruberculocidal claim as 1 Jow-Jovel disinfecrant apd,
any EPA-regi: d haspial disinf witha mbereulocidal
claim asani Jiate-loved disinfe Ta und I thig
comparison, one needs w know how EPA registers disinfee-
tnts, First, w be'labeled asan EPA hospiml disinfaceant, the
product imust pass Association of Official Analytical Chemists
(AOAC) effectivenass testy aainst three target organism: Sal-
monelle choleraesis for effecrivencss against prame-negutive

bacceria; Staphiyio aureus for effe against gram-

ing the spread of wherculosis. However, breanse mycobacte-
tia have 2mong che highest intrinsic lavels of resistance among
the vegetative bactetia, viruses, and fing, any germicide with
a tuberculocidal elaitn an the label is considered capable of
ihactivating a broad specorum of pathogens, including such
less-tesistant organizms a3 bloodbotne pathagens (=g HBY,
HCY, and HIV). Tt is this broad-specteum eapabilicy, racher
than the producrs specific 'y against mycobagteriz, that
is the basis for prococols and regulations dictating use:of
tuberculocidat chemieals for surface disinfection. |
EPA also lists disinfectant products according to chieir
lebeled use againse these organtsms of interest as follows:
* ListB. Tubeceulocide products effective againut Mycobae-
terium species.
* List. C, Produces effective agsinst human BIV-1 virus,
* List D, Produciseffective against human HEV-! vims and
HEV,
* List E. Producrs effective against Mycobacterium species,
human HIV-1 vitus, and HEV,
« List B. Products effective agsinse HCV,
Micconrganisms vary in their sesistance 1o disinfeedon and

" sterilizacion, ensbling CDCs designation of disinfretants as

bigh-, incermediate-, and low-level, when compared with EPAs
designaced organist specorun (Figurs). However, exceptions
ta this general guide exist, and manufacrurer’s label clatms and

positive bacteris; and Preudomanas acruginesa for off

should abways be followed.
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Appendix B
3 .
Immunizations Strongly Recommended for Health-Care Personnel (HCP)
Mafor precautions
Vacclne - Dosoacheduls Indications. and eonh’al‘ndlcai{nns Spacial considerations
Hopaltis B Minhdnh Holth-cars peronnet (HCP] of adyise sifacti on hopafils
bk sirfskforoxposums lobived  common hkq’ namr Blﬁm BV Halecied persans; cosi-
vaccine () Jn ihe detoid: 0,18 - and body fluids. hmhwnﬂhdﬁimpm u fuss ke
lqumﬂdolndmmhuw'[ ;mpﬂb-‘ﬁu'bhwdlpemonma(
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Immunlhr. lndmm
Momps live. O dote SC; no booster, HCP ballaved It MMRs (1 vaceine,
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Appendix C

Methods for Sterilizing and Disinfecting Putient-Care Items
and Environmental Surfaces*

Hualth-care upplicution
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A Cemin hang lotians cun affeer the integrty of gloves.
B, Wejng glaves replaces the need foe handwashing.
C. Sterile soreal gl

Lective

ical gl ded far aral surgical proced
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proceses
E A B, 0,and Earc comest.

B, Laboratory.
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22. The strategles pyed in this report {text, Agures, baxes, nod
i g e * s

A Scrongly ageee. D. Disgree,
B, Agres. E  Strongly disagree,
C. Neldwer agrea nor dissgree.

23, Oveall, the presentaton of the repost enbanced my abllity to
wndecrtand the emateial -
A Swonplyagre,
B.
. Neither agree nor dinagrer,
#4. These recomemendations will affect moy practics,

A Strongly pgree. D. Disgree.
B, E  Stonglydisagres.

D. Disgree.
E Swengly dispree.

c Neicher agree nor dimpoer.

Becernber 18, 2003
25, 'The vomtentof i ity ppcopriate fox oy educationalnesd
A, Suoogly D, Disaptec.
B. i E. Suongly dimgree.

€. Neither agres nor dbagroe.

26.The sallibillyy of condovlng educadon credit InBuensed wmy
decision boragd:h repont.
A. Sreongly agtec. D, Disagree.
B. Agroe. E  Stomgly dimgree,

C. Neither agroe nor disugree.

27. How did you Leacn sbeut this continiisg ednoion sodvity®
A Toteener,
B. Advotitement e,z ficrshees, AMWR tover, nereslere, of joumal).,
C. Cowerkerfsy ]
D. Confezence presencation,
B MAMWR sbscripdion.
B. Other
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EXECUTIVE SUMMARY

Tha ine for Dislr in Heallh Fadiilies, 2008, prasents evidence-
based recomimendations on mnpmmd m:hoﬂfomearﬁng disinfection and sierfization of patent
care medical devices and for claaning snd This &

|ms L in the 1085 CerﬂersforDlsemGoﬂml(CDGj Gulde.l'lne for

Contrel, ? B

stanlzation resurh from first dem‘ru nnd umm-lng wwnlc end Inaryyanic metsrals, Ws doumml L1E
reviews cleaning rrmhnda. The for p Include
aloohels, hydrogen percxide, vt
acld, ph i aud chiorne, The cholcs of diskfectant,
concantration, and exposure tima Is based on tha risk for Infaction associated with usa of the equipmant
and ather factors discussed in thin guldeline. Tra sterilzation methods dscussed clxde sleam
starilzation, ethylans axide (ETO), hydmgan peznxide gas plasma, and liquid peracetic add. When
propecly used, these cleaning, redueo tha risk for iafaclion
assnua!edwmusedlmmmnimsmmsdml and devices. However, for these
Precasses to be effactive, health-cars workars should adha:e siricily to the cleaning, disinfeztion, and

t this d and to tn product labals.
Int addition ta updated new d hml: guideina Indudaﬂ
Inacthvation nfanubiuﬂmslmn bacteria, agents, emerging pathog =ﬂd
Iogen and concems and
ion of patient-care equip usad lnamhl.lsioryaetﬂnusmdhna

care; 4) new ntnrlﬁzﬁunpmcuses. such as hydrogen peroxida gas plasme and iquid passcetic scid;
and 5} diskafection of complax madical hstruments fe.q., endoscopas).
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INTRODUCTION
Inthe Unlied Statas, 48.5 millon d end even mare nvasiye
I ksl 5 milll
eachyoar,? Each {wotves contac by & mod 'dwlmnr:urglu]lnmmunlwﬂhapaﬂm
storile isste or mucous A major fisk o7 e such

et can Jead fo infection. Fafure to propery dshredurslerﬂlza aqulpmem m:ﬁes nat only gk
assoclated with breach of hest barriers but alsa sk for person-to-perion transmiission (e.g., hepaiilis B

vinm) and of pathogens (e.g., P: 4] N
Disinfection mésicﬁltzaﬂcn areemnﬂal for ensuring that medics) and surgical Inatnmiants do
nauransmll‘ 1o pafients, B of 27l palient-care itama I6 not

healii-care policies must ldermly. primarily on 1he basls of ha lems’ intendad use, whalhar
deanihg. drslnrucﬂon o slerilzatfon Is .

Mullple shrdias In marny kack of th

guitelines for disinfaction and ﬂerﬁznhnn. Famntn -:cmpfrwnh sclenﬂﬂuh»based puldelines has
led to T“ o the judicious selection
and proper use of: p By h s hax!d oa well-designad
snudles amnhg thes efficacy (\ﬁmugh investigalions) and {through dinlcal

METHODS

This guidelne msullad #rom a raview of all MEDLINE aricies In. English lsted undar tha MeSH
headings of (focuslig on heahh and suppliss) from January
waommugh Auguslzm& Reumnuu listed! In these arlicles alsowers reviewed, Selscled articies

blished befora 1560 ¥ stll relevant, indudad in the guideline, The three malor peer-
rwtewedj'wrnahln Irdection control—Amarcan Jotmal of infection Conm Infection Control snd
and Joumal of Houpitel infection—were
from Januaty 1990 \hlnugh August 2008, Abstracts presasted at the annusl meetings of tha Socialy for
Heatthcare EpidemiaTogy of America and Assoctation for professionals in Infection: Contre? and
Epidermiciogy, Ing, during $B37-2008 2lso wera ravlawed: however, ahstracls were not used 1o suppart
tha recommendalions.

DEFMITION OF TERMS

Sleritiration describes & procass that desroys or eliminates all fonns of microblal e and is
cared out Jn health-care facliites by physical or chamical melfids. Steam under pressure, dry haat, EtO
gas, hydrogen peraxide gas plasina, and lquid chamicals are the principal sterilizing agents vsed In

heslth-care faciiiios. Sterilzadon Is Intended to yan shsclule fil y, hawever,
some health professionals and the technical and ial [erahy a3
“sleriization” and ems as “parialy sterlle.” When chemicals wemadhdmayall forms of
microblolegic life, they can be callad chamica! sleslianis. These same gemmicides used for shortsr
exposure perfods also can be part of thi [ Qe high-leval dist

sl it B process that many of all path e i except
baclarfal spores, nnlnanlmnla ob]eas (Tables 1 and 2). In heallh-care settings, objects usuoly are
by fiquid or wal Ench of the various faclors that affect the efficacy of
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tdatin for Disk o o 3 He

diginfaction can nullfy or Bt the efficesy of the process.

Factors that affect tha efficacy of both disinfaction and steflization Inzfude prior cleaning of the
object; organkc and inorganke load pragent; typa and lovel of microblal contamination; concenlation of
and exposixe Bma ko the germicide; Phyzical nafure of the object (e.g., cravicea, Ringes, and lumens):
presence of hiofiims; temparature and pH of the disinfection process; and In some catse, elathvg
humldity of the stedlization procese (.g., ethylens axida}.

Unlike sterliriion, dignfuciion 15 not,sporiidaF. A few disinfactants will kil Spates with prolonged
exposire fmen (312 hourz); thess are callod chamizal siadandy, AL similat concentrabions bt with
sharler exposire perfods {e.g., 20 minutes f hesa will kik af)
microorganisms except large numbers of bacladal spores; They sra callad hiph-fovel chsinfoctanty, Low-
Mmmmkmmmehﬂvahmlb. 20ma fungi, and soma virusos in a practical period of
time o . I of Vht be cial for ve baciera,
most: 96, AN 2 birt de pat iy kit b ial sporea. markadly,
primardy in thelr antimksotéal spectrum and rapldty of action.

Cloaning [s the removal of visibie soll [a.g., arganie and Inofgante materal) fram sbiecis and
suraces ard notmatly is sccomplishad manually or mechanically using waler with deferpants or
enzymalc products, Thorough deankg is essentis! bafore high-level dizinfuction and sisrifzafion
because inorganic and coganic matardals that remaln on the surfaces of Inslruments Interfers wih tha

P of thesn D ramaves B blects so
they are gafe o handle, usa, or discard. ’

Ferms m‘lh the suffix cics or eidal for kiling action also are sommonly used, For example, a
i {"genne”).

germicida la an egent that can kif Thatam
[nciudas both ant and Andfs applied to ving lissue
and skin; disk am Y Fed anly 1o nanj bects. In genaral, piics ana

usad only on the skin and aot for surfars dieinfecton, and disinfectants are not used for skin antigapsls
becauss they can injure skin and other tesues. Virucide, fungicide, baclericide, sporidde, and
tuberculocide can kill the ty‘ge of microctganism identified by the preftx, For examplo, a battericida ls &n
agent that kils bactera,

fefine: for Disinkk and & nlnt Facliies, 2008

cleaning must precede any high-lovel disinfection of stariization process, Although sterlization s
pealaned, no reports have baan pubfished of outhraaks remiing from high-leve disinfection of these
scopes when they are properly deaned and high-Tevel disinfacied. Newer modaly of thesa Tnstrumesnis
can wilhstand steam sterilizalion that for oical Rerns would ba preferable to high-eval tisinfection,

Rinsing endoscope and fushing channels with sterile water, forad water, of tap water wilt
prevent advern affects essaciaiad wih distfectant retainad in tha (9.9l Ind
colis). ltems tan be tnsed and fushed sng starile walsr after high-favel disinfection tgprwm
contamination with organisms n tap watsr, such s noniuberculous mycobachara, % Legionsdia, #3
o profrnsgative badli such as £ VBN Altamaii 8 topunter or flared water (0.2
firter) rinas ahoutd ba fullowsd by an alcahol tinse and forced alr drying. 2 Forced-air diying
marksdly reduces bacterlal contamination of stored endoscopes, most IXaly by removing the wel
environmant favorable for baciarial growth. ® Anef ringing, ilams should be drted and storad (g,

In » manner them frol

Soma ltema thet may come I contael with nontntact skin for a brief pariod of 4ma (e,

hydrotherapy fanks, bed sida ralls) are usually | sthfacas and are with
Intermediate-level disinfactants {La., pheaotic, fodophor, alaohol, chiorine) ®, Sinca hydrotharagy fania
have baen axsoclaied with spraed of Infection, come facdifes have chosen to disinfect et with
reesmmended Yovals of chiordng 24,
In the pasi, higi-evel disine for and spimmetry tubing
Se.g., j butcleaning the Intedor surfaces of the spiromelers was considered unhecassary,
" This was basad on a study that showed thet mouthplates and ¥ tublng b

with mlersargantsms but there wes no bacharal conlamingfion of tha surfazes inside the spirometers.
Fiters have been used ta pravent contamination of (hls equipmant cistal I the flter; such Ghera and the
proximal mouthoisce are changed between paticnts,

Noncritieal Hams

Nohatical Items era those Lhat come in contact with Intact skdn but not miicous membrasss.
Jniet skin acis as an effeciive barrler fo most micrasnganisms; therefore, the steedity of tems coming in
coatac withinfactakin s “ned crifical.” In thia guideline, noacritical items ars divided nta noncritical
patient carn itams and ! sufaces 44 B of palisnt-care items
are bedpans, blood prassurs culfs, crutches end computers ™, In eonlrrst Yo criical end some
somlcritizal lams, most nonceileal reusable flams. may ba decontaminated where they are used and da
& neat fo be tansporied to a cantral processing ara. Virually no risk has basen documented for
transmiission of Infectious agents to pafients through nencrtical ltems ¥ whan they are waed as noncitical
flems and do not contact nonsbtact skin and/or mucovs Table 1 Gsts savaral lowlevel
disinfetianis that may be used for flema. Most Pralaction Agency (EPA}
reglaterad dislnfertants have a {0-minuta label elstm. However, iltiple |
the of these dist agaln 0 bacieda (e.q., Listeris, Escharchiz cof,

m i methfEllin-reslstant Staphylocoscus aueus), Yeests (e,0.,
Canmdida), w_, My tub and virmes {e.g. pollovinus) a2 exposure
timea of 30-80 seconds'™' Federal law requires alf apslicable kabe) insiructions on EPA-reglsierad
products to ba folowed (8.9., use-ditulion, shelf ife, slorage, matecal compalibility, safa usa, and
dlspasal). {f the user salacts ditions (e.g., time) that difier fom thozs on the EPA-
e products tabel, the user assumes Tability for any injusisa resuling fom ofi-abel use and s
palarrﬁallx suhlact to enforsement action under Faderal Insecfidde, Funpkids, end Redenficide Act
FIFRAY,

Tt ‘bed rlls, some food utenslls, berside tables, pationt
fumiturs and floors, Noncritical enviranmente! surfaces frequantly touched by hand (e.g., bedside tables,

1
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ARATIONAL APFROACH TO DISIHFECTION AND STERILIZATION

Mora then 30 years ago, Estie H, Spawiting devisad a rational spproach fo disinfecfion and.
stwilization of patient-care jtame snd equipment™ This dassificafion schame bs 20 clear and logical that
hhasbeenmﬁned.nﬁnad.mdsmssfuﬂymd Infection control professlons!s and ctham when
pienning methods for disk ar WRRILRD belleved the nature of

dd b d raadiy I & and iteims for patient care wera categorized ax
citical, snd the degroa of sk far infaciion votved In tse of the
ilems. The CDC Gudedne for 1 and. Env Control ™', Guic for the
F of Tray of Hurman imim k WMMWHWEWMVJM
Hastth-Care and Pubic-Setety Workers™, and Guidadtze for Enronmental Infection Comired in Heakth-
Care Faciities™ empiay s temminalogy.

Critical ltems
Crilical lizms confer 2 high Aak for infaciion If they arg d with I

Thus, objects that entar steri flssue or 16 vascular system must b sleie becauss any microbial

iid el This calegary Includss surgical instruments, cardiac and urnary
catheters, inglants, and ulbasound probes used In stefls body cavilies, Most of tha ilems In this category
should b a5 kterile or b wilh giearm if possible, Heat-nensifiva sbiacts cen ba
trated wih £10, hycrogen paraxide pas plasmma; of if other methoda ara unsuftable, by iquid chemical
sterfianta, ch | 224% rde-based
formndetions, 0.95% glularaldshyde with 1.64% ph 7.5% slabilzed hyd parnide,
7.35% hydrogan paroxide wilh 0.23% peracatic acld, 1.2% perucsfic add, and 0.08% peracetie acid with
1.0% hydrogen perodde. Liguid chamical sterflents rafladly produce #erility onty If doening precades

and if propat oantsct Ume, tempereture, and

pH.

Semieritical Itema
Samicritical t2ms comiact mucous membranes or nanintact £4n, Tds category ncludes
i some [t blades ™, hy

respirelory therapy and thy 5™,
¥ probes, pes *, anorectal y catheders, and disphragm fiiting rings. Thess

medical devices should be Tiea fror al microorganiems; however, small numbers of bacterial 5posea e

i Intact mucosa auch a5 thase of te lungs end the gestreintastina] tract,
generally are raslstant o Infection by comman bactedal spores turl susceptible ta ofer organisms, such
as bacleria, t B Yiuges. iticaf Hams Iy reguire high-level
chemical ydrogen pe yde, and pe
hydrogan peraxide ara claared by the Food and Brug (FDA}and are high-
leval dlsinfectants provided the facters b
disinfactan is selectad for use with certain patient Homa, tha ch
use with the itams to be dislafectad also must be considered,

Hight-level disinfection tradifionally Is dafined e3 completa elimination of el microrganisms in or
o0 &hinstrymant, extept for small numsars of bacterlat spores, Tha FDA definltion of Bighrleve!

disinfectionls a sterllant used for a shorter hieve a 8-logso i of

Myoob, 5] Cleanl by higtr-leve! disinfaction should ellminate enough pathogens

1o pravent ranemission of infection. %7
gl d tering stgalle fssun idaaly should be elariized betwessi — — © 7 7
patlents. Hawaver, In fhe Unitad States, thi 4 y high-level

 hugt
betwaan patients ®* Az with faxdble sndoscopo, thess devi be difcult e clean and high-Jevel
dlzinfect or sisilize becauss of ntricata Jevice deslgn (.4 lang namow Jumens, hinges). Meticrious

Guidetine for Disinfection and Sizifiz In Health Faililies. 2008

bed ralls) ly could Y by hands of health-care
workars of by contacng medical equi ¥ Contacts pallenty S SEE o
andmnbleﬂelnhgdmfuam.-w..., Lsed Tomrdevel ol on envi

surfaces. Hewever, they often ara not adequately cleaned and distr and If the watar-dk

mbshure & not changed regularty (8.9, atier svery three to four moms, gt no longe: than 60-minda
Inlemls).m-mepgllm Procedure aclually can spread heavy microblal thrg the
‘health-carg facility . In ona study. standard laundaring provided acceptable decontamination of heavily

tamir but chemical disinfection with a phanoiic was less effectve, Fraquent
faundaring of mops {a.g., dally), thersfors, 1s Single: p Bowels
Mmad‘lfhﬁad-mauoun ba used for low-lavel disinfoction when spot-cleaning of neneritical surfaces ls
needed’".

Changea In Dlsinfection and Sterllization Ses 1987
Tha Table In tha CDC Gidaline for Envionmental
q ! dick has

g
Fk3t, formaldehyde-alochal has bean deteted as o racommended chomical stetilant or high-lava!
diginfectant because h {a Inftating and tméc and nol commanly usad, Second, several new chemical
#teritants have been added, ok gen peroxide, ! FLS and peracetic ackd snd
hyd e in combl Third, 3% p and Tave becn deleted as high-level
<isinfectants becauss of thelr unproven efficacy agajst baclarial Bporks, M. wherculosfs, andfor some
fungl. **' Fourth, lsopropry) sicohol and ethyl picohed have been excludad o high-feve! disinfactants *
Bocasa of thelr ability & Inectivats bacianial spores and because of the inabilty of Isopropyd Secol to
Inactivata hydrophliic viruses (l.a., poliovirus, coxsackde vinus). ™ Fitth, 8 1:18 dilution of 2.0%
glutaraldehyde-7,05% phanal-5.20% socium phenata (which contalned 0.125% 0.440%
phenc), and 0.075% sadlum phenate when dilulad) has bern defeted as & high-level disinfectant because
[hig product was rermoved fram the markeiplace In December 1931 becaues of & leck of bactericidal
activiiyin the pragence uforEnIcﬂuﬂel:aIﬂu i tubsreulscidal and i activity; and
taduced virucidal activity. ™ %L B gy jhe mynagure time raguired 1o achiavs high-level
disinfection has bean changad from 10-30 minytes to 12 minufes o+ mers depending on iha FDA-deared
lebel cfalm and the sclenéic Haraturs, ¥+ B T8N 4 ity sl dehyds and an oriho-phihataldehyde have
an FOA-clearad tabel delm of 5 minutes when used at 35°C and 25°C, tespectivaly, In an autemated
endoscope reprocessor with FDA-cleared capabily to malntain ihe solutioa at tha 2ppmprizla
iemparatore. .

{n adsition, many new subjacts have bees added fo the guidefins, Thasa includa Inactivation of
d bl | and

emerging pathagens, bictermorat ageats, an
Witk el and £1

Controf prepared in 1081 25 & guide o the
11 2ha au,-‘). "

Cant

of p

quig Lged In ry and h e | of antibiolio-reslstant bacleria; new
thﬂinl.lunwmmna.audushydmgenm)ddegas ) A acd; and
of In (e.g. )
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DISIHFECTION OF HEALTHGARE EQUIPMENT
Concerns about I.|l|p1mrl'.‘ln§ﬂ|9 Spaulding Schemn
Ona problam

[: o For am;:ls,

the schama doum:mlu‘arpmhhnuvm g of
haat. problams lymsn\‘infecﬁouuwh (e.g., pduns,aumu
Greulzfdd!-.lnkob diuase [GJIJ] agenu. Thus, In seme Hong, choosing a

difficit, ‘mwpaummshw.parﬂumnymra
fow modical devices {e.g. arthwoscopes, Iapamsn:pes)i’n lhe ciitical catepory because of contoversy
aboul whether thay shoukd ba stariized o high-level disinfected. ™ Heat-Stabla copes (8.5., many
righl $copes) should ba stram steflized, Some of thes Hams cannal be stsem sterilized bacance ey
mh:a\-seuamva addllloml?y sterkizeticn using ehﬂenem [E{U}mbemﬁmu-eenlmﬁngfm'
pasma and paracelic
add TEPrOCHERON, pmv!du lastwcydeﬂmes). mea'vwdm that mriimﬁm of thesa items improves
pnﬁamwahymﬂuchgmwwﬁmmklshddng" Maay newar models of thesa instnsments can

ich for erftical i Ishapmkneqmunnd
Anulharproblamvdmk e fia iding schema g of an & Inthe
thet would be usad In con with a criical | t that

¥ (2.0
contacts slnrﬂcbodyﬁuuu.Fnrmmpk. Is 2n endoscope used for uppar gastrintestina) fract
Ivestigation st a semicritical bom when used with starie biopsy farceps orin patient whao Is bleading
heavily from esophageal varicas? Provided that high-lavel disinfection Ls achleved, and all
Ficrocrpaniems except bacteral spores have bean remaved fomihe endusoope. the davice shotdd not
rapresent an infection sk 2nd should mmnln Inthe semhrlmsl cmguy + Infection with spore-
forming betoria hag not besn reparied i

fonal problem with Impl of tha optimal contact
time for bigh-lave} disinfection has nol besn defiaed of varles arnma prufeuhnalargﬂzal:nm. resuifing
In different stratagles for diainfecting diffarent fypes nf criti Nerns (ag.
#ings), Unti
Simpler s offactiee Slamaties are et or Covice e b e s, following Bus
gu}dauna. offier COC guidefines AmAM " and FDA-cloared Instructions for the hauid ehemteal
would be p

Rgpmusslnq alEndn:eopns

lagr  and treat m:dhl(imdara Evanlhough
a valuabie j and tia L
urmnﬁm amdahdummusumpomdtyhmybw(ubnun In 1.6 rullon procoduras) ™,
dta p mninanydmur
fical '("u.ﬂ.u T Lthe spread of haalt infections, all b

must be propery
cleansd nn!f al a mhlmurn. subjectsd io high-levd dlslnladiun after aauh use, HighJevel disimfection can
be expecied to destroy all micronganisms, etheugh when high mumbers of batlerial spores are present,
& few sporea might survive.

Becaisse of the iypes of body cavilica they enter, flezible endoscopas acquina bigh levels of
microblal eontamination (bicbundan) durlng each use ™, For exampla, the Hoburden found on faxbie
gastrohissiinal endoscopes after use has rangad from 108 r.om,rmmg units {CFUYML to 10

CFLUmL, with the highest levels found inthe sucton channels The average lvad on bronchoscopes

bsfors cleaning was G.Axm‘l:l'u.'ml.. Cleaning reduces the level of microbial contaninaticn by 4-Boga
L33 Vsing hisman I (HIV} pes, several imvesigatoes hava shown that

cleanlng % e micrablal on the 1472 slmitary, other

foundmalEtD ursuskﬁlnz‘i glmﬂidehydeﬁrznnmumswau efiecive
only when tha device first was properly deaned

Guideting For Disir and Slerilization In Facllifiaz, 2008

Flaxibe endascopes parlmhrlyd:fﬁcuﬂlndm“’md aasy to darnage becauss of thelr
o high-

intricate design and dnlmh matedale, cl g ml!l mcada any
leval disinfection of thesa & Failure fo parfo rasult in ot
sk fallure, grd of infocti BCCU. ihma have demanstraled I.hn
irnpuﬂmnunfduanlhrin 1 with the chuck hepatts B vius (HEV) ™ 1%, HIV 2,
Hallcobactar

An lion of heatth infactions related only lo enduscopes theough July
‘1892 fournd 281 Tnf by and 85 by

pY- The cllnkeal 5p ranged fri; ta dooth.
spacies 6nd F i w-.=ldemﬁ|elal i npnhdhfcctbns
and M. alyp Imﬁ i, and P. aergh

wara the most eommon causes of | tted by b Malor reasans foc

transifasion wer h\adw dleaning, Impmpuru#adun oh dsn{ucﬁng agnnl, and faluts to follow

ded Zieaning end #, and faws in  endoscopo dusign ShA g

o " Fallurs %o foll i fo resuil
In Infectk zated with 0 ! ™12 Potental device-
k sheuld b d 1o the FDA Cahter for Davices and Radiologlc Haalth, Cne

mutllsiaie lnvestigation found tharl 23.8% of the bactarial cuftures from Lre kmamal channala of ¥4
gastrolniestina! endoacopes grew 100,000 colonias of bactaria alter coimpletion of all disinfection and
slerfization procadures fnine of 25 facliles were using a proguct that has baen remcved from bie
markelﬂaee [mfadlm using 1:16 gnmmmrma phenats], Is aot FDA-clearsd a5 a high-svel

no disl ) waunmenmpamt’“ The Incdence

ofp P

rlwuummssed.

Azrlama‘tedendusme repmeeasnvs (AER) offer several adw;nmges aver manual reprocassing:
they utomal ing slaps” rem:csthsllﬁnliwod that an
esseniial reprocessing sbpwﬁha s!dpped and red mng h-lavel wlsnr
chemlce| sterlants. Fallure of AERs has been finked 1o M‘ f

and the AER water firafion system might not be abie s rafiably provide “sterle” nrbal:wla-imrhn
waler™ P4, Entablishment of eorrect conyisctors betwaen the AER and he device Is crificat fo ensura
complele fiow of disinfactants an{!rinsawahr"”’. I addition, soma endnsu:pgsud\ asthe

(e EERCPI) contain faaturea (2.9,
alevator-wia dlaml)ilwraqura a flushing pressure that luuutmmd by most AERS and must be
repfoesssed manvally uting a 2- o Sl syringe, nnﬁ new dun:hnosnnpee equipped with & wider

elaualnr-dunnnl malAERa a ..,'.'.‘.h » Outbreaka invalving ramovable
k 1 vabeas and end dasignad to be insarlad
trvoum!lmb.la ar::bauupes sush a5 hhpsyfnrceps emphsslzu the Importancs of cleaning o remave el
fcnjgn mauﬂ'befura high-l Soma types of valves 2re now avaljable as
pmduﬂs {og. b e pa valves) or sleam stetifizabla prodicts (.9,

gas&unmﬂnal endoscope valves),

AERs need furthar development and md:sfgr;" ! ay tia endoseopes ™%, sa that they do not
reprasent a polentlal sourca of (..

protectiva bamler devicas or!-heams) mlgm pruvtde an

lwa! dislnfestiondsteciization*> ¥, Ancther new lechnology ls 8 swallowabls camera-in-a-tapsule that
irzvels through the Gigestive lm:land transmits color pictures of ha smal Intestine Lo a recalverworn
cuiskie the body. This capsula cutrently does not replace coloncseaples.

Puh!lshad recommendaliona for dagning and disly should ba
oRoved 1236 I SSHIR Hesds wnﬂunalefy, audlts have shown that persannel do not consistanty

” {ines on ol Infection continue to oceur. To enaura

adhera la
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FDAmalntaing & lis1 of cleared (iquid chemica? sterlans and high-level cisinfectants that can ba
used 1o repmoess heat-zensilive madical devices, such as flexibis endoscopes
himi). Al this Eme, e FOA-deared
Inchrde: 22.4% 0.55% orific-phth {OPA), 0.95% guan.ldehyda with 1.84%
pheaoliphanate, 7.35% hyrogen percxide wilh 0:23% peracalc acld, 1.0% bydrogen peraside wiin
0.08% p-—aaeicauu md:'.s%hydmgnn paroxdda ¥, Theae sroducts hava axcellent antimicebial

EVer, SDME gd\mhrs{'-g,.‘r.sx hysdrogen paroxids, and 1.0% hyd:open permxide
muac-x. peraoeﬂcsﬂd [I:krpmdud 8 nolunqar maﬂwhd])mpms&yhm cavsed cosmetc and
damags to *, Users eh k with device for

nbuagemmﬁu u:mpaﬂ!lﬂ(yv.ﬂh meirdwiu. Iftha germlcide s FOA-cloared, then It Iy safe whan used

labe) dif owavar, shatid myiew the scioniiic Titaradure for newdy
avanabeu dah reumlru m:mnnfelynrmahdels competiviity, EIO sterfiization of fexfble sndescopes

ing and seralion ima (e.q., 12 haurs)and I a potenial

hmau Mmdpaﬂmk.‘lhem pmduch st commanly usad for reprocessing endoscopes In the
United Stales are glutaratdehycs end an ausnrnalad Ogudd chemica? s!ar&aﬁm process that wses
peracetic acid ', The Americen
glutaraidehyde solutions thal do n:ﬂeomaln surfaetants because the snipy mslduns of suefactants ane
diffictilt 'o remove during rinslng '™, arho-phihalsidshyde has begua to replace glutsraldshyda In many
haalth-cang faciiies bmusln:hnsmnl potendial adventages ver ulnmeldehydr s not known to

[ritate Tha eyss and nasal patsages, doas not raquire Of Exposure and has 212-
rrinute high-feve! disinlecton clafm In the Unlted States®. Disinfactanisthat are not FDA-cloared and
should nol be used for Vg o Inelude chioring solufions,

and phy These stil ba I Use ouislds the
Uni::d smes but their usa should be strangly discouraged bawusoo"admfpmen efficacy sganst oll
ar matetals In

FDA of the listad on Iahslhglshmdonlhe
manufackiress tesl results ﬂmaMMrfds it } el
under e, of the
active ingredlent), 2nd hdu.ldemnmk: sall, ‘Eypiwﬂymumﬁa:tum use S%urum as the organiz soil and
hard watar as axamples of orgenic and | i {ke organtc oading ko
whlez: tha devies |s axposed during achal use and that would remaln on tha devioe in the sbsence of

aning. This melhod enzures thal the conlact ly elfiminate the fest
(e.n.“l’lnw‘M batfor; ic:0fl amd difed o & seape) finoculated In the most
difficidt areas for the disf the abserice of cleaning and hus provides a
mriagin of safety . ForZA%duhxa.ldmydehtmqulra @ 45-mincte [mmersion Bt 25'C 1o achiave

high-level dﬁnfed{on {le, 100% K of M. ruomm::) FOA jiceif doss not conduct testing but refies
solely on the disinfectant manufactver’s d ith suggest that Af. fubarcuioals levels can ba reduced
by et 1661 B Jog,; with Ceaning (4 |og..)"-"‘-'°‘-"' foliowed by chemical disinfection, for 20 minutes at
20°G (440 8 lagug) ™™ " 12" Qr i1 harsis of these data, APIG "™, tha Soclaty of Gastuentariogy
Nurses nnd Assoclates (SGNA) 111, the ASGE ™, Amerlcan Culbge orchmphymm anda
mult-sodety guideine ! ts achlsvn
high-level dldrﬂgwun (ag. that aqulpmenlh immersed in 2% yuwdshyda at 20" for at least 20
minutes for hig Fedi arefo follow the FDA-clearad label dalm [urhigh-
level dlulnfe:tama. Tha Fba-clnared ubds for highaval with >2%
range from 20-50 minutes, depeniding upon S product based on {hree tisrtesting wivich Indudea AQAC
speaicidal tasts, simufated use tesfing with nwmhauedalardmﬂa!m 'n\u ME supporling the
efbcacy of >2% glutaraldalyde far 20 minutes et 20°C assume ad
‘whereas the FDA clalm ii an addadrmrﬁn nf-xfe.lﬂnmmmmndalepossl‘nle
lapsesin teaning pracices, Fau‘nﬂes that hava chosen fo apply the 20 minute durebion at 20°C havo
nemb&dmmshreeomcnuaﬁonhﬂmduuzooasﬁ g glager "Muit-society Guidellne
o g Flexdble 12, 51 KX B4, 508, 11, 1
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for I

mhu@mlmmmmheigﬁpﬁé P Ip
feating 1%,

In genzral, endoscope Esinfaction o sterilization with & fiquid chamical sterflant involves five
stops afier leak testing:

1. Clean: mechanically elean Intemal and oxtemal sufaces, including brushing Intemal channeis
Bad flushing ach Infemal thanned wih water and a deforgent ar enzymalic claansrs (leak tasting
Is recommended for andoacopas befors Immersion).
2. Disinfect: immerse endoscupa In high-ievel disinfectant {or chemical sterllant) and perfuse
(e[mhahs alr pockets and ansuras contact f the germicica with the intemal channals)
Intoa¥ ey is, such es the suction/blopsy chanbel and alrfwater
channe] and expose for & fime recommended for specific products.
. Ringe! rinse tha endtscops and ell channe?s with stedls waler, fitered water {commonly use
with AERS) or tap water (1.e., high-qualtty potabla water Bxal mects federal clean walsr siandanis

w

atihe paint of wse)
4. Dry: tinse the nmertion fube and inher channels wilh slcahol, and dry with forced alr afar
disinfrction end before slorage.
Stors; efore the and: nndprwmmm(a.g..mng

vertically), Dlyrngh enduswpa (sl.eps 3 and 4) Is essential bo greatfy raduca the chance

B ﬂmwnbepresezalhﬂur!mewau—“”" Cne
Study that (La, alrfwater channed, suction/blopsy channsi)
genesally were nagative (#00% after 24 hours; m eher 7 days [1 CFU of caapulase-negative

plococcus

cabinet' ™. Cther Investgatnrs found all wete bacforla-free after high-Jevel

y, and anly four of postive during the sub 2y assessment (skin
bacieda cultured from andoseope ﬂnhces).&llﬂuah-mmugh samples remalned stenle » Becouse
tapwater c=n contaln low levels of mi nisms*, that cnly zherils
walar (which uﬂnbepmﬂhlﬂvelymnwe) w orAEﬂﬁJhrud waler be used. The suggestion to use
only storla water cr fitterad water I not cossistent with pubishoed guidalines thaf allow {apwater with an
sleohol tinse and foroed slrdrying **** " or the scientific ierature. 5 In adéition, no videncs of
dltéase ransrission has been foumd when a fap water rinsa ks foliowed by an alcnﬁol rinse and farced-
air drying. AERs pioduce fitered Werbypasnneﬁvmgh 4 bactadsl filler (8.9, 0.2 p). Flterdd rinse
water was [dentifiad In = sludy thet cultured the acess<ory and
suction channels of o nndlhn Inlernal ¢y ol AERs duwing 1936-2001 and reperted
8.7% of samples collocted turing 1595-1998 had Eaciedal growih, with 54% teing Pseudamonas
apacies, Afier m gystam of hot watar fushlg of the piﬂM (Sﬂ C for 60 minutes dally) was lrdroduced,

ﬁmnnynfpmlﬂvaw!hnsfeﬂm cnly rare isolati nr>1DcFUth"' rn
addition to ths anck sleps, a protocey ‘ idba di
knows whather an endostupe hus heenlpwopdmbrdeened mddisrnfuded (e. . wsing aroom ar

cahinat fer proteseed pes only] or has not b on

movable carts, confuslon can resull abaw! whelhor the endoscope has bean pmeum Allhough one

gukielina recommended endosoopes (e.g., dusdanascopas) ba repeocessad Immedlately befare use ¥,

other guidelines do nat reguire: tha anﬂvﬂy““”-“’ andexnapt iorhaAssndaﬁnn ofpsrlOperaﬂva

Registered Nursey

repested aslcnnanha n:idnsl processlng kdons curmdiy' Aspartofa qvamywancs pmglarn.
er tandom ha:laﬂahumﬂ?amecmmnfpmom

fa snlure high o shoukd e
Free of microbial pathogens except for small numhers nfmhhveﬁy aﬂntemmlcmbas that represent
Baeilus specles,
). Alhough axisﬁnrﬂmﬁnallmaummad during andoscope

raprocessing o be microbialogically cuftured at least monthly ', a micoblologle standang hss nat been
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sef, and the value of routine shdoscopa cyliores hus ot been shown ™, In adaltion, neither the routing
udnnnt:epmunad:nduwpumrhhalrﬁmmhaahmvaﬁdmdbymdﬂngmla
<outts on an eadosoops te nfection afler an dure, ¥ rep ] pEs WO
Gmued.smpﬂngﬁwmdosmpewuﬂdn-uwalzrquﬂtyanddhsrlmmmﬂew(a.u,dﬁmm
eleeﬁwmn.exposuzsﬁme,dnanmg)lnlhersrm dure. A nurber of methads for sarmpling
pes &nd waler have been d AL, leepmd\esge.g'.,,vdmcnunn!
adenosipe kiphosphate [ATF]) 1o evaluate the i af pe claanlng "™ 1 or end:
r!proouslnn'"ulohavnhnenmhhd,MMthuhmeshHh!mdusﬁummmr

The carrying case ueed to fransport clean and pea puiskie tha haalth
wnvirerunant should not be used o stare an of to Transpert Ha within B heaith~
carg fatilty. A i g should never ba gl in the canying cass becauge the casa
can also b tmi When the pe is remaved from the casa, progerly reprocsssad,
and put backt In e case, the ld the endosceps. A ving case
shoutd be discanded (Olyrnpus Ancica, June 2002, writtan cormenicalion).

Infection-control professionals should ansura that Instity paoiicles are wilh naticnal
puidelings and conduet Infecfion-controd raunds periodically (e.g-, at laast ennually) in aness whare
o ensure palicy Braaghes In poticy should be dacumentad and
coreclive acton Insiituted. In lackdenits In which Were not exp to a high-fevel di
procass, patients expased o polentally contaminaled endoscopes have baen acsossed far possibla
=oqulsiiion of HV, HBY, aind hapatitis C virus (HCV]. A 14 p for ning a fall X
with high-heve] ok or kas been descrihed [Rutalz WA, 2006 #12512). The
bl isslon of| and other highig of rigoncus
Infection contrat™ 'P,

Laparoscapes end Arthiroscopes -

Although high-levet disinfection appears 1o be the minimusm standarg for processng
lapatoscopas and aihrosoopas batwaan patisnts 2™ %417, th1s practice confinues to be debatad ™%
™. Hewaver, netther skde i tha high-evel debatu haz suificent data on

- which o base Jis of high-levet dislnfection cefer to o

instirtional werdences ¥ involving mora than 147,000 and 10,000 laparoscopic procedurms,
respoctivaly, that cile o low risk for Infection (<0.3%) when high-evel dis! Is used for {l

p i Only oneinfection in th p sunvey was nked fo spores. In addition,
growth of common skin fnk {e.g., Staphyt , dishihartids) hag besn
documented from the umbilicsl area even after skin preparation with povidone-dodine and etind alcohol.
Stmltar d i saema Ir from the pevic serossl surfaces or from e
laparuscopic laleaq:es. Suggesting Exatthe microorganisima probably wers canted frot the skin Inlo the

riteneal cavity '™ '™, Prop f sterili fociis on the possibiity of transtitting Infection by

spore-forming have d several reasons why sterlity was hot nReCessary

for ol i only a of organlams {usually 210) ara ntroduced nto the

hlwm:srdmeﬂdmmmm“;“ | sy Instead of the rtak far
Infection ™ ™% Witk the ndvant of I hak " bout high-Jeval

Is Jusfifiable becausa the degres of tissue damage and bacterial comtamination Is greater Hanwith

7 p ] Fallure tn eomplately dissembie, clean, and high-evel dsinfect
lapardscops parta haa ted to Infections In patiens™.  Data from one shudy suggested that disassembly,
dleanlhg, and proper pic equip: used In 3ic P

steam slariization pressris ho rsk for infaciion ™!, .

Guideling for Disinfection and Slerilizalion In Heakh Faclides. 2008

by adancovinss type A1,

‘Umited studles have evaluated dzinfection fechniquas for other tams that comtact mucous
membranas, such as dtaphragm fitting fings, i bes, h
o8 |IS. fexdbls lltu
and leDeugal of COC hy
Itrvohved ueing a mp—and-whut-rumhfnﬂamd by & 15-minus immorsion in 70% alcohol™. This

slassified an highavel dsintectants because thelr activity ogains pleomavirses Is somewhat Indled™,

probes, o
probes used in soncgraphic scanning. Leftay, Bond,
of a disph fiiting rin:

No data are svalfable '} of human [HPV) by alcohiol or other
disinfatiants bacause ki vitro raplicalion of complete virons has not been achicved. Thus, aven though
aleohol for 15 minutes should kil patr In gynecology, no 2Bnizal shutes drecly
support 1his practice.

Vaginal probes are used in sonographic scanning. A vagina} probe and all endoeavitary probes
wilhel a probe cover ara semicrtical devices becatse they have dipact contact with mucous mambranes
{&.g., vagins, rectum, pharyrx), Whis use of the probe cover could be considered as changing the
categasy, this guldeline prop use of B new cond: for the probe for wach pafient, and
beoatre candomsiprobe covera can fall 2%, ihe probe alsa shewld b Kigh-evel disinfecied, The

l of thls i rely with the findings that sterfls transvapinat uirasound probs
covers have s vary high tate of perforsiions even befoca use (0%, 26%, and 65% perforations from Hirea
suppliess). ™ One study found, aflar cocyte retriaval ues, @ very high rste of perforstions In used
endavaginal probe cavers from two suppliers (75% and 81%) ™, oflter sturdes demonstrated & lowrs rate
of perfurations sfier use of condoims (2:0% and 0.8%) ™ ™. Condoms have been found Superiar i
eonimerclally svallable pba eovirs for covering the Kvasbiind proba (1.7% for contoms varsus 83%

leslage for pobe P ‘These sudk the ped for routine pr & bebween
Although most d uze of 2% for high-
Jeve! disnd: $ il {he this agent has been questioned ™=

becauss & might shorten the ife of the transducer and might have toxic effects on the gamelss and
embryos ®, Anallemativa procedure for disinfecting tha vagiral transducer imvabves lke mechanical
ramoval of tha gel from the transd! g the In soap and weter, wiping the fransducer
with TD% aloohol of saaking it for 2 minutes In 500 ppm chiorina, and rinsing with tap waler and alr
tirying™. The efertivaness of this and other mefhiods * has not been valdaled in elther rigecous
laboratory experiments of i clinlcal uss. High-evel disinfaction wifi a product {e.g., fydrogen pamxdde)
thatis not toxic to stalf, patients, probes, and retrdeved pells shoukd be uved tnli the of

Itamath agajnst microbes of Importance at tha canitary skie (s demansirated by wes-
designed experimantal sclentfic studies, Other probos suth as recla), cryosurgical, and transasophageal
probes or davices also sheuld ba high-level dsinfecled between patiante.

Ultrasound probes used during surgleal procedures alsa can contact sterBe body sites. These
probes can be covered wilh a sterdle sheath to reduce the leval of erpiamination oo the probe and reduca
tha risk for infeclion. Howaver, beceuse the shewth dona ot complataly proteet tha probe, the probes
should ba sterlized hetweaen sach padenl use as with ‘ather crilcel fems, If this §s not possible, ala
rginkmum the probe shoukd ba high-leve) distnfected and caversd with a sterile probe cover.

Some cryosurgical probas are nat fully Dwring g, tha tip of the probe
shourd be Lmmersed In a high-tevel disinfactant far the appropriats Gms; any other poeion of the proba
that could hava mucous membrang contact can be disk by imr or by wrapping acloth
soaked in & high-laveal to allow th contact ime. After disinfesiion, the probe
shauld e rinsed with tap water and driad beftws yse. Health-cara fasities that use nonlmmersible
Probas shouke repiace (hom as aoon as passible with fully Inmersibie prebes,

As with gther high-pve! dislnfo;llnn&meadurn. Pproper cleaning of prebes |s necessary 1o ensure
ofthe dislafect « One shuly dsmonstratsd thet vegstaiva bactara
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A with | pas and other enter sterle bedy slfas, arttroscopes Ideally
should be sterikzed bofore 1sad, Older studies demonstyated that thesa Instrments wers
[57%) only high-leve disindzctsd in the Licited States ™%, A [ster survey (wth a reeponss rate of only
6%} raporied thet high-leved disinfaction was used by 1% and a i the i
the haaltrcars facilises™ High-eval disinfaction rather than i d
Eecause tha incidenca of infection Is low and the lew InfecSons idenifiad probably are unretated Lo the
use of high-Jevel disinfeciion mtherihan A P hidy of 12,505 arthroscopi
procadures found an infaction rate of 0.04% {ive Infections) when arhroacopes were soaked in 2%
gutaraldshyda for 15-20 mizumas. Four Infeciions were esused by 5, aureus; e fifth was an anasroic
Infection ™. Because these organisms are very suscepbble to high-Jevel disinfectants, such
‘B infagts Iy origlnared from the patient's skin. Two cases of
Clostridum pesfiingens srihrilis have been reported when the arumwnmms disinfected withy
slutaraldehyds for an exposura ime that s hot effscive agalst spones = 12,

Alihough only limfled dala are evellatie, The svidsnca doos not demonstrak that high-level
of and | an infacfion risk 1o the patient. For example. a
I y parad the farthroscopes and [per 1,000
Precedures) with EtQ sterfizafion 1o high-ovel ith gl na
4iifcenca Ininfaction rsk batween the two melhods (.e., EXO, TBH.000 procedures;
glutaraldabiycls, 2,511,000 procedures)™, Although the debeta for high-level disinfection versus
{ 1] and pe3 will go unsaisd untl wes-designed, randomized clinlcal
trlals are published, this guideling should be folowed 7. That is, laparoscopas, adfiroscopes, and other
=copag that emer netmally sterile Sssue should be stariired before each uss; if this Is not feasible, they
should receive af least high-feve! disirdection,

of

as 2%,

Tonometors, Gervical Dlaphragm Fitting Rings, Cr and
Probes

vary widely for other [ Rems {a.g,, i

I e, and dlaph Titting rings). FDA requests that devica
manufaciurars include al loset ona yaldajed eleaning and disinfeclion/steriization peotoco! in the labelng
Tor thalr Sovices. As with all medications 2nd devices, Users should ba Lamilar with the tabe! Instructions.
Onp study ravealed hat oo unlform technique was in wse for disinfaction of applnation tonomelers, wih
disinfeetanl contact tmes varying from <15 sec o 20 minutes ¥, In. view of the polential for tranemissian
of viruses {e.g., harp iplex virus [HSV], us 8, of HIV) ™ by Gips, CDC

that tips be wiped clean and dlginfocted for 5-16 minutex with either 3%

hydrogen perodde, 5000 ppm chiorine, T0% ethyl alcohol, o7 T0% Isopropy! alechl ™, Howaver, mare
roacent datn suggsst that 3% hydrogen petoxkfs and 70% Isopropyd alecho! are nol effective pgalnst

adenavirus capable of causing epl &nd slmiiar viniges srd shalild not ba usad
for g it damage haz bean

vith & 1:10 zodiuzn h ite (5,000 ppin chlorine) e 3% hydrogen psmdde™. After
dist L] thould ke 1h rinsed In tagwater and air dried before use. Atthough
these disinfectants and exp times h that Byes, el y
Bupport this % ™. The guidelines of the Amevican Aademy of Opht for g Infecti
I ephihatmolagy focus on only one potential pathogen: HIV, '™ Becausa n short and simpla

p Iz desi) In the cfinical setfing, tha Epwith a 70%

Isopropyl aloohal Nmaz [s practicod. ™ F Ty feports supgest that wiplng the toncreter

for D ang in Health Facilides, 2008

Inoculated on vaginal Wirassund probea decreasad when the prabes were dpaned with & lowet ™, No
intormation I avallabfe sboul elther e lovel of hprebes by petential viral

such ss HBY and BPV or thelr removal by clasning (such as with b towel). Because I}mi;’guthgm
might be prasent in vaginal end rectal and coptamr bes durk , highJavel
disinfoction of tse probes after such use I8 recommended.

Dantal Instruments

Sclenticariicles and Increased publcity shout the potential for kransmliting Infectious agenta by
gentistry have locuzed alfenton on dental instuments as possible agants for pathopen tranamieslon™™
M, Tha American Dental Assoctabon recommends that surgleal and ether hskuments that normally
Penatrate soft fssus or bone (a.g., asdraction forcepa, scalpel blades, bose dfisels, perladontal scalers,
and aumglcal burs} ba classlflad a5 critica? devicas that showld be sterlzed altcr aach use or digcarded.,

notnlended to oral 30t tssuss or bone (&.g., amalgam condansers, and eirfwater

syringes) but that could contect oral tissues ara classified as sendtsitical, but sherifration afler each use is
Fihe | are AL g Ytam is heal-sanailive, It shoutd,

at a mininar, be p with high-laval dis} A8 Handgh
inbernally with and should ba h after eadt patiant. Handph that cannot
be heat sterfized shotdd not be used, ¥ Methods of sterfzation that ean bs used for critical o1

dantal Jj and ﬂnur'huai-ulahlefm_mda slsam under pressure

ehemical ] \mggr. and dry heat {e.g., 320°F for 2 hours). Denial prelessionals

most Lormmenty uza the sleam staritrer <2, All thrzs stadlization procadures can damage scme dental
Insiniments, inchiding steam-sleriizad hand pieces 2. Hoat-lolerant altematives are avalisble for most
clinfeai denta) applications and are prefel .

CDC has divided noncritical surinces in denlal offices into clinkcal contact and heusekeaping
swfaces®™, Cinlcal coniacd surfaces ere surfaces that imght be touched frequenty with glovad hands
duxing patient care or that might become contaminatad wih blood or other patantiatty infectios maleral

d hands, gloves, or devices {e.g., light handies, swliches, dental X~

iy chalr-sida ). Banier g5 (8.5, ciear plastic wiaps) can be used
for these surfaces, panioulady those thet are dificull to tsan (8.5, light handias, chair awiiches). The
owerdngs should be changed whan visibly soled ot damaged and routingy (e.g., betwean patienta),
Protactad surfaces should be ditinfected &t the and of each day or i contaminafion is evident. H not
banler-prolacied, these sufaces shoud be disinfscled batwean palients with en intermediate-disfactant
{Le., EPAegistared hospital with idal tahm) or lowelavel dlinfoctant (1.2, EPA-
registered hosplal disinfactant with an HBY and HIV labol clalmy ** 34,23,

Mosl houseleaping surfaces need ta ba clsaned only with 2 detergent and water of an EPA-
gl hasplial d of of the surface and the typa end degree of
conlamination, When housekssplng surfaces ara visibly contaminatad by blisod oe body substences,
however, prompt rewmcval and surface disinfection Is a sound Infaction conlro! praciice and required by
the Cooupalional Safety and Health Admintsiration (OSHAY 71

Several stidis have demonetrated verabilly among dental praclices whils trying to meet thesa
secommandations™ ™. For exampls, 68% of respondents believed they were sterifzing tholr
Instruments but &id not use appropriste chemical sterfants or axpoeure Emes and 49% of respendents
did not challenge wilh i T%, Otherl| [ i Il

have fotmd a high proporfion (15%~55%) of posifive apore tests afler affieacy of

used in dental offices. In tne sty of Minnestis dentat ffices, operalor efror, rather than mechanical
mallunction™, causad 87% of starfization fallres, Comman factors in the Improper vse of stefflizers.
includa chember gvarioad, law sealting, lnadeq fime, fallure to preheat the
eterlizer, and Inleruption of the eyce,

PAall-relm stecilization monitofing ssrvices use spora whips totest slerllizam In dental efinfes, but
20
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dalay ceused by maing 1o the test lak e resulis. Studiea

Tevmaled, however, that the pastmrﬂizaﬂnnﬂmsandlnnwmmmaﬂua?—d-yd:layhadmhﬁuem

mmehﬂrasu!u”’. Dduys(?gyutzr'nma?’c,s-dayn'lal delay) did not cause any predictabls
atten of Inaceurals spore te:

Dtsrnleeﬂon of GV, HOV, HIV- o Ta-conunnnmdngvtm
of HBV-, HEV-, Wi+ or TB-mantaminaled
of hig

davices because.
G u:m 9 36 20 wher pa b ) davioes P2 T
lunq.m.m.m-u ele 7o faclilies have modifzd thoe

when un:fusuopssmmed witha patiant Immoranpacbadinhnwumﬂwﬁh HEV, HIV, ce M.

rubelmmlt *#, This Is laoanskstand with mucmnsptufsmdam Precautions that presumes al
Infeciad with mveral stucies have highfighted the

rr-bmrmaaurguuh HBV- or HIv-Infeciad patients from nmfnreded patients on clinfeal groundg® 3¢,

in addtion, mycobacterial infection s unikely o ba anllyappamnm nwpahmls. In mast

inelences, hospltals that sltered their od E1D

Insinments because they belleved mhmcbcueducedﬁa risk hrlnl'm:ﬂnn”'”’. EI0 Bnmmuﬁneu

used for the lengthy

ssmiciical devicos should be managed the »ame wny regatdiess of whether the pmlentis kmwn tohe

Infacied with HBV, HCV, HIV or M, fubercofosis,

An of amanusl duve to elminate HGV from sspermentally
contaminaled endoscopas ptwldad some evﬁdenca thatcleaning and 2% uluhmldehydn for 20 minutes
should pravent fransmissiod 25, A study that datncled
HCV by polymerase thaln reaction (PCR)In one (a%}-:fad; namp;as after elearing wlll\adstumem but
no samp!eamc paslive ansrtraahnen:wﬂh a 2% ghrtaraldehyda epdution for 20 minutes . Ancther
study compieie elimk ‘Hw(azwmbypcmm andoscopes usedm
chvonically Infacted patients aftar cisaning T 3-E minutas §

Simiarly, PCR was usadbdmmkah mphmolhmnaﬂm of HCV aflzr standsrd rlslnfedm of

on HCV-antibody—posive patients

had no delactable HCY RNAufhrhigh-lEval&drﬁn:tmﬁ The lﬂ.hh'bry l!deofa phencilc and a

m!odmmmpuundeCVahmdﬁl"‘- b wing and piiort of HOY, but the
probably b f His Jaw cor and | In tha presench

uro:gan;cmm”‘

Disinfaction In the Hemodlslysls Unlt
ems Includa b

Gystems JUpply, ‘ama,
anddstrton myatams, During hemedlalyze, pauoms have a:qutud ‘bloadbams viruses mtﬁ' !

pathogenic bacteda ***%, Clegning sad ¥ af Infuctian control 1n a
hamedialysis eenter, EPA and FDA regulate usud o e Iy
machites, and water-reatment systams. -
Noncritical aurlm:gs (-.g. dmlysh bed o chalr, caunieriops, examal surfacas of disfysia
and [stiss damps, blood prossire culfs, stthoscapes]) should be

with an EPAsnagl -nr:mumhanhvlﬁhlyeonmteduﬁmizbod In that
tasen agent{ora dairnsmrHBVandHMn-umod
dilution of 8 hypochlorite sofution (ﬁomﬂppmﬂesdhﬂm)lhnmdbeund"‘ “This procedure

acmnpﬂsheclﬁngoa!a.kmnmuwﬂ nnamguhr basfs and malntalne ari erw{lonmem m Ia
ood patient are dlsinfected with peracetic ackd, ronnaldehyda.
g]'utzruldefzyds henl pas!smza&:n voiﬂ: atric add. angd chier

Y ally {0, sodium ). pqueous
2]
for Disi fon and Sleri n Faciliées, 2008
Bloodbame Pathogens” to eliminats er minimiza nccupat al wxposur 1o blocd L o
Cna of this Is that all and i be
‘cleaned and d i nﬁerwmsctwm biood ereibar potentialy
Infeeﬁnusml:mh.Emhuummuosmmdmddnumtspwfymmofﬁﬂrfm:nnr
tha OSHA origkaal thata et b

{uberculoddal 1o il the HBV To fallow the OSHA o

(2., phenoke, and chiorine} would ba naedad to dean a biood spill. Huwaver. In February 1897, OSHA
anwndadihpnﬂcyand ﬂﬂnd'ﬂatEPM’eglahr!d disinfuctants Iabeled a3 effocliva against HIV and Hav
would by - provided ifaces have not become
contaminatad Meh agarﬁm or volumes nl'or mrmmhﬂona of agent(s) far which highet laval disinfection
is than HEV or HIV are of concem, DSHA conlinuas:

o requ af“"" g orhyp lquﬂm{l‘ill.l(ed‘l 100r
15100 withwattas) ™2 Studes d hat, In th f larga diood spills, & 1:10 fnal
Auticn of EPMenllbred hypodmlomu snlullon &:ﬁ.raﬂy sh:uld ba used o inactivate biocdbome Wruses =
=% 1o minimize riek for Infacion Lo irjury during cleanup,
Emerging F {Gryp: i Helk pymn, Escherichis colf 0157'!1? Rotavirus,
Human Papitloms Virus, irus, Sevare Aculs
Emerging palhagen: mdwowing eonzém 1o the gemal public and hfunﬂnn—mntrol
professipnals, Relevant parvn, HMW{WW E DDITO‘IETJ-!T
BV, HEY, rotavinug, revovinus, I (BARS)
Feslstant M, fub and (8:9., M. chokanae). Th
each of thesa path hi L3 hllbenn s!ud'led. With tha wn;sp!lans
discissed balow, aIIonhesn ememlnn hx e dy availabla chemical
disinfectants and slerfanl
15 reststant to chioti used In potabls water. G, panum is not
u:rg’ullzhly' by most dish ysedin | Innludlnay ety aloghol M, glutaraldehyde
h i h , phancl ¥%72, povidone-fodine

’"f and qummaryamnmlwn mnpounda" Thaunly chesmical dieinfectants £ sterflants abia fo
Intctivata greatsr than 3 Jogy of C. panim ware 6% and 7.5% rz_ri\‘rggen peroxide <. Biecilization
mamnduwmwyrnm C. panum, hdud'mgs(eam”‘ ! and bydrogen permids gas
plasma®’, Abthough oot nga:nslc.parvunymanlc!aanhaand

disinfection practices app;arwl.lshchrylo For examgls,
endosoopes are unlikely o ba an | vehicie for Gp 58 tha resutts of
bacieral studies ndicals mechanicel claaniy irnately 10° isms, and drying

results in @d!nss of C. pumﬁabﬂny[eg.an minutes, ?.Shg..damsse'am 80 minules, 3.8 log:y
decrease)

Chiorine at ~1 ppnt has bean round;]:abreoulhﬂnahm approcdimately 4 logg of £ col!

CABTHT within 1 enlnuta In a suspensfon e Elactrolyzed addizing water at 23°C was effective i 10

minutes Iy producing a S-logyy dearwasq b E. coff 0157:H7 Inoculatad oto Kitchea eutting boards?”,

“The following dieinfactants efiminated >51°9|n of E. calf O157:H7 within 30 sqconds: & quaternary
aphenglic, a hicrite {1:10 dituton of 5.25% blesch), and sthanol™,

Disinfactants including chiorine compounds can zeduce £ mh‘DiST.H’I axperimentaly insculated ol

alfalfa sesds o sprouts <™ or beef carcass surfap

Data ara limiled on the P aof H. pykvito Using a dan test, on
study of avarfety of st nlna stralns of A pylod #, Bﬂ':anol
{BO) and ghriaraldehyda (0.5%) Kilect all s!lafnswlhh 15 aenonds; uhhrhuid?na gluconate (0.05%,
1.0%;}, berzalkonium chiorlde {0.025%. 0.1%), alk hi [0.1%), povidona-

fodine (0.1%), and sodium hypochlarite (150 ppm) Kllad 2t strains within 30 seconds. Both ethans]

CGuideiine for Diginfeslion and fion in + Facilfies. 2005

formalduhyda, heat pasteurization. ozone, or peranetic 06d ™. All products must ba used socording
o the manufastirers' recommendations. mdwumhmmwmrfshkmhumw
microbial esntamination,

ALits high polnt, 82% of U.S. chronic hemedialysis center were reprocessing {Le., reuslng]

dialyzara for the sama patiant using high-evel disinfection *®. However, che &f the large <l
orgenizations has decided fo phase out Teuse and, b;gonzm parcentage of dialysls faciites
rapmmslng hemodlalyzars had muad tn 8%

The two commenly used disnfectants to
used

2% o acid and 20% used

(emnldehydu o wmn:mmnnmmnrm fatifies usad either ghitaraldatiyde or heat
pasteurization In combination wﬁhdhicudd“’ InfecSon-control recommendations, inchiding

and for hepatits B zumznnﬁgun [HBsAg)
poslive patients, hmhunndta!ystseuiwwsradcmsdlnmrMm“" “The Association for tha

it of Medical | for the reuse of

h
Inacthvation of Ciostridlum difficile

The source of heaith-care-associatad acouisition of Clasiridiurt difficila in nonep!demic solings

%as not been determined, The enviranment and cactiags on the hands of health-care parsonnel have
bean considered possils sources of Infaction "2, Gerpeted rooms occupled by @ paiant it G
tilficdz werm mone heaviy conlarinsted with ¢, difffclie than were noncameted rooms 2=, Because G,

aiffice spore-production can increase whan axposed to mnanﬂna-hmd daanlng aganu and the
used s

EPQres ame move resistant th cells to

investigators have tscommended use of dilute soludons of hypodﬂnma (1.800 ppmavnnnhla chiprng] fnr
routing environmental disinfoclion of rooma of palients with G, dificle-associated diarmhoa of colltls

reduce the Incidence of C. umadimhoa”, orin mlhudl.hﬂgh [} mne:am” Siogt usmpleeo{

patlants with by etha

{rpatment of the: sioalhmdunﬂlemrwmhulfml ﬂmwhan!sdahg c.dmkmu:a Iahoramry""
ay

- C. difficlio-associated diathea rates wera shawn 1o have dacreased markedly In 2 bone-matmovr
!ramphn!unu(ﬂoms,sbszcasu per 1,000 pﬂﬂnm-days)dlmapmodnrbuaﬂl disinfecllon {1:10

diution) af surfaces

Because no EPA-mgishredprududsaﬂsuhal eruspedﬁcfwhm\h c. défficie spares, Use of
dbe d in units with thﬂ.dﬂﬁaﬂnmtuhdﬁledhbammmdu

bleach (sooo ppm l:hlonm] can Inaclivate 10° €. difficlie spores In <10 minutes ™=, However, studles

moﬂammervolrvﬁudnh health-cara faciity

amha!pemn-m-pm isth means of between patianis. Thus,
mmblnecrum of hand washing, barrIur and metou A cisaning with an EPA-
gk (&g should effectively pravent sgread mhenmnlsm’“
Donhmmateimldlwdwhl.audl as and ih be vehides for
trensmiésaion of C. diffiede sporeg have studlsd used

disffectants and exposure fimes Lo mummu'mrrempncﬁm con place pationts at sk Data
demonstrats that 2% ghriareldshyde ™ 2 and paracetic ackd #%-™ rafiably kil C. dificla spotes using
axposure imes of 5-20 minutes. eitho-Phthataldahyde and >0.2% paracate acid (WA Ruma,.pefsonal
cammunication, April 2006) ihnmnlmmm >1 C. dificha sporess 14 10-12 minutes 81 20 G,

Sodhum of 300 p 1 chivrine achieved lower Iogu

reduclion faclors apainet C, mmmmm min, ranghg from 0.7 10 1.5, than 0.26% peracetic acid

with lage redhiction faclors ranging from 2.7 o 6.0°,

OSHA Bloedborne Pathegen Standard
In December 1891, OSHA promuigated a standard entited *Occupational Exposure 1o

2z
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{809} and gluterakdehyds (9.5%) mfalned &lmfiar Aty In the p ol organic matier;
the other dlsinfactanis showed red l:h\m' In the i of
pavidone-loding {0:1%) and smﬁum (150 In the po f et
yeast Kling times 10 590 minutes end 5 - 30 minules, respectvely.

Immarsing blopsy forceps in formalin before obisining & specimen dues nol wifect the ebility to
cultura H, pykvltrom te blopsy specimen 2, The Follow ,,E methods are neffective for eliminating H,
s from endoscopes: clearing with soap asd water 3%, immarsion In 70% etharol or 3 ines’™,
Instliation of 70% ethanol™, Insiiiation of 20 mi of 83% MW and inafiaticn of 0.2% Hyamine
selrfon™, The di¥eriny cesulta with regard n the efficacy of ethyl alcahol against Halicobacier are:
unexplainzd. Cleaning followed by use of 2% akalne gl\mrlldnhyduurauhnn{ad Pperacetic acid} has

Epidemlologic

been damonsirated by culture & be fcilve in afinatng F. pyton "™ 37
ferts who had with hed and
dlahfac!ed\wm 9.05-2.3% gh bava ravaaled vid fp 10-pe
of i, pyfort ™33, Dislnfoetion of using 7% -
minube, 2D~mlmm me«mumulwme lic acid systern (with and wi aclive
peracetic acid) has bean o effaciva H1.pylord ™, H. pyfori DNA has beon
2%

datected by Pcmnﬂuld lushed from andusenpe channals alter cieaning end disinfection with
of this finding is unclear. Jnwifro experiments have
domonmamd a>3 5409',, rudu:unnh H. pyfori sfier expasura 12 0.5 mg/L of frea chicdne for 80

Annulhraakal iotavrus diatric unlt bas been

reparted “%, Person to person through ﬁ\ehandt of health-care wu‘kers was proposed as the

of 4 l surfaces (30 minutes 1o
>10daysatmnml=nm=mm§)andhands th)lmsbeandummhud. Rotavins endad In
Jeces tan surtive Songer eclom hawe Included hands, fomites, akr, waler, and food
Products whh demonstated asreacy (:vs [0+ reduction In \nm)aualmtmuvm within 1 Iinute mduda—
95% silnanol, 70% lsapmpannl.m henofics, 2% ic add, and soma
quatemary emmonium . lhahi chall dy disk spray (0.1%

rylphenol and 70% mhanul) sadium hypochiortte (800 ppm free chioring), and a phenol-baged

praduct {14.7% phaniol diuted 42256 in mpwa‘!eﬂ when sprayad onta contaminaled stainless steal d’ukx,

weira effective In inleruptng transfer of a h wtalni steal:ﬁn!
volniears alter an exposure fime of3-10mtml=s. A anminoni ot (7.06% Y
Ahded 1:128 in 3 »mwmunhwedmmumm’.

o data axisl on the inactivation of KPV by alcahiol or othor disinfeclants becauss invitre

repiication of complets viions has not been achieved. SimTary, Ials s Xnewn about inactivation of

of the family C: causes of In humans)
becausd they cannot be grown In fssue culiure, Impvupudahre:tun of environmentad surfaces
eantaminatet] by feces or vomilus of Infactad pa‘llenlsil befieved to ptay a rela i the syead af
nerovirusas in sore selings =, ¥ & NONG iU (e, fe
virus [FCV], e elesely related culli virua} has teen (a.g..mmcm ip Fo¥in
a drled state survived for 2116 days) 7 Ysactivation studies with FCV hava shown the effectveness of
chivtine, glutsra’dabyds, and iod'me-baszd pmdu:tsvmaeas the quafarmry ammanium compuund.
detergent, and othana! failed to thevius ofthe
several d hefsline found that bleath diluted lo 000 ppm of availablz
chlosing reduced hfecuwuochv by 4.5 loge I 1 sminute. Other eFactive (ogsy radustion fazlor of >4 n
vinus) gen paraxida, 5,000 ppm (3 min); chiorins diodde, 1,000
fem chiorine (1 mh) a mbm.lmor{uur quatamary ammoniums compounde, 2,470 ppm (10 min); 79%
edianal wilh 0.1% quaiemary ammanium compaund [3 min); and 75% ethano! (10 min} “, A quatemary
ammonlum compaund exhiblled aclivity against fefine calichinrs supansions dried on hard surface
camiéers kn 10 minutes 2, Sevanty percent ethancl and 70% 1-prupanul reduced FCV by n 3—4logg

2%
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reduction [n 30 seconds

Coc ap huntan virus from the coronivinus family is the
leading the cause efa dase I SARS ™, 7y druses that are

inawn 1o nfect humans cazse one third of common colds and can causa gastreenteriis. The virucidal
efficacy of chemical gomnltides agalnst comnavius has been Investigated. A study of disinfectants
sgainst coronavinus 2298 found sevenal that were effaciive chora 1-minuts corrtact tima; thess incluged
sodium hy (at & frae chlofne ©0f 1,000 ppen and 5,000 ppm), 70% athy) alcohal,
and pavidone-edine (1% lodine) 2, In another etudy, 70% ethanol, 0% lsopropans), 0,05%
berzalkonlum chicdds, 50 ppm Jodine in Yodophor, 0-23% sodium chiorite, 1% crascl s0ap and 0.74%
formaldehyda inactivated >3 logs of two anlmal eormaviruges {mousa hepatit's virux, canine poranavins)
ot a 10-minute expasure Bme ¥, The acthdiy of pevidone-ladin has been demonsizatsd #fgaingt
human eoronavinuses 2298 and OC43 ™. A stdy also showed tamplsla Inactivation of tha SARS
cannavirs by 70% ethanol and povidane-iodine with an &o(posire §mes of 1 minute and 2.5%
glutamidolyde with an exposure tme of S minute ™. Becatse the SARS coronevirus [9 stable In faces
and mhaalrnambmpemufnrdleasﬁ-zdwn{WHo. 2003; |
hmm.mjnumw.umm_os_o#umwm). surfaces might be n passible sourca of
contamination and lead to infaction with the BARS coronavins and sheuld be disnfected. Untl more
pracisa inf; bon |s availabie, i which BARS patlens are housed should ba considersd
heavly centaminated, and mome and aqu should ba thoroughly dallyand after the
pallant i diach EPA-tag 7 1:100 difution of household bieach and water
should be usad for surfaca and g patieni-care Highavel

nnd of wnd critk dervices, respecivaly, dons 5ok nesd fo be
aliared for patients with known or suspscled SARS,

Freedi) ha can be pathy c&n harbor agents of pneurnonia such as Lagioneds
pnaumophia, Lmted studies have shows bal 2% and e acld do mot. ly
Inactivale Arantharmssbe polyphaga In & 20-minute exposuds fime for highuaval disinfaction, f emoeba
ze'_f?m! ¢ contaminate Instrumeys lndalsa:ﬂ!lm infeton, langer immersion fimes or olhar

yneedio b

Tnactivation of Bleterrorist Agents

Pubileafions have hightighted concems about the patential for biolegical terrorem®™ ™. cpg
has categonzed several agents as "high priokly” bacause they ¢an be easily disseminaiad or transmitied
Trein paraon Lo person, cauxd high mortality, and ane lkely 1 cause public panic and socal ditrupfion ¥,
Thefe agents includa Bldtes anfiﬁdﬂ(ﬂwuusaofmﬂnm). Yersini pestis {plague), varicla major

), (Eola
hagic fever, Marburg b fever); and arenaviruses (Lesaa JLases fever), Junin [Argentine
hetrarrhagic fever), smamd viruses™®, smsalasmiowl

A few comments can ba mede regarding the eole of sterifization and disifaction of potentlal

gent: =, First, the Rtioility of thisse aumhm&mmlddumvxruhﬂnﬁerbmdaf
ciher related pathagens. Forexamols, varets bs shslar fo vacdinla %9 and B, anthyacs i sipfar to
B, strophaaus (formedy B, %125, gubdils spores, for Inatance, provad as Tesistant ax, ifnot
more reslstant than, B nnl.‘:ran'sspmg (>8logy, reduction of 8 anthracs spores tn 5 minutan with
acitified blsach [5,250 ppt "™, Thus, one polate irom {he larger dalabase avatlabie gn
the susceptlblity af gonetcally simflar organlems™, Sacond, many of the potential bioterrodst agents are
stabla enorgh in the envirosment that i surfaces or fomitas could lead to
tranamission ef agents such b5 B anthracis, F; kdeensis, variola major, £ bofulium fondn, and G,
Biimeti ™, Third. dafe It ol and ara peiate for
ing il surfaces when polentially contaminated patients are
evaluated andior admitted In a health-care facity aker axposire o a bictemorist agent, For example,

25
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facllty canvsn a h method {a.G- glutarek
with glycina}, .
Sara disposel of s tha madicel For
dispasal of large volumes of spent soluions, users might decids 1o neutralize the microbladal actvity
i 2}, Soll ba reaction with such ag

batore dlsp: feo, L
sodfum bisutfite ¥5 ™ or glyring 25,
Ewropezn authors hava suggested that Instruments and ventilation therapy equipment should by
haat eathar than by ch Tha concama for chamical disinfecton nchuda tode side
+ effects for the patient causad by chemical residues on the | orobjedt, P exposire lo
Py and by insing the disk -

with tap water

Disinfection in Ambulatory Care, Home Care, and the Home

With the advant of d heal k g numbers of patients are now baing cared for
inambulatory-care and home setings. Many patients Ln ihese setings might have cammunicabls
diseanes, mmunccompromising condillons, of ivasive devices, Thersfore, &dequals disinfection ln
Hhese £atlings i3 necezsary to provida a safa patiant environmant. Becausa the ambulatory-care saking
(La., cutpatient facllity} provides the same Hek for Infection az the haspial, tha Spauldng dasaifcation
schama. descibed In this guldeline should be fallowed (Table 1) 7,

Tha home h much safer than baspital care.
shotild not be a problem, and cross-Infection shauld ba rare. The healthear provider is responsible for'
previding the responsible family mamber informalion abotA Infection-contral procecuiras to follow in the.
heme, Inchucing hand kygiene, proper cleaning and dlsinfection of equipmen?, and kals sformge of
clezaned and dsinfactad devices. Among the prod ded for homa of reusable
objects are blesch, aloohol, and fydrogen peroxide. APIC th bjetts {e.g,,

ch ) thet tatch mucous mainb disin, by In 70% Isopropyl

alconel for 5 minutes or in 3% hydrogen peroxide for 30 minutes. Addionally, & 1:50 diution of §.25%—
B.15% sodium hypochlosite thousehold blsach) far § minutea shautd ba effective %78, Noncridcal foms
{e.g., bload pressure cuffs, crutehes) can be cleaned with 8 detergent, Bload splls should be handied

ding lo as described (ses saction on OSHA Bloadberne Pathogan

In general, stari: of critical iterns ls nh % cou’d be

accomplished by chemical steritanis or bofing. Sing'e-use disposabla ilsms cen he used of reusabls
Rems stadlzed [n a hospital 31,

Some envionmantal graups advoeste safe” products as to
commendial germicldes In fe home-cara settng, Thess allamatives {8.9, ammonia, baking soda,
vinegar, Baax, bquic detergont) ave not registered with EPA and sheuld not be used for diginfecting
becauss they are Ineffective sgalngt 5. ew=us. Borax, Baking soda, and delergents alac ara Ineffective
aganst s-mmwmem however, undiluted vinegar and smmona arm effacive against S.
Typhl end £.008 ™ ®&5, common cilgl d fer als0 are effective
sgainsi sslectnd anCbiotioreslstant hactesa =.

Public cancems have been raised tiat the use of anfmicrobiels In the homea can promote
development &f entiblotio-resistant bacteia 4%, This Issua is unmesolved and needs 1o ba considersd
fisthar rough sclentific and clinkea) Investigatians. The pbllc health benefits of using disinfectants In the
homie are unknown. Hmz,’v.en some facts are kaewn: many sites intha Mmasgﬁan and bathroom are

- Use of hyy ly » and standands of
hyglens {e.g., food hygfane, hend hygléna) can help reduce infections I the home %, |y addifian,
laboratory studles indicate that many prepaned diainde are effactve agalnst
common paliogens = and gan interrupt doh i af| 2, The "targeted

ieling for D ion 2nd Stesilization in Faciliiies, 2005

sochim hypothlordte can be used for surface disinfection (soe

hitpthwww.ape. gl hten), In & whard the heatth.

care facilty |3 the sifn of 3 bloterrorist aitack, environmenta! decontamination might reyuire spaclal

decontamination procedurss {e.g., chiorine diaxide gas for £, anthracis 6pores). Bscause no antimierobial
s for di of blolagic a bl isf attack, EPA has grasied

a2 him}, Of oy theoratical concem Is
y that a biolarorist id be engi o bo 1o diainfe and
leuim".

produ
& crises exemption for each product (see

the
sigtilization

1oah A O "

Heallh hazands associated with the \ss of germicides I hasthcare vary from nucous meebrane
itation o daath, wilh the latief Involviag accidantal Injactlon by mentally dieturbed patens™. Alttougy
their degraes of taxicily vy 7, o diginfectants sheuid be used with the pioper safety precautions.
and only fortha Intsndad purpose,

Key factors agsoclsted with assessing the health risk of & chemical exposure Indudea the
duration, Inlansily (1.e., how uch chemleal fs Invalved), and toute (e,g-, skin, mucous membranes, and
inhalation) of exposum. Tesdedly can be acute or chroee. Acute foxicy usally rosults from an accidentat
Bpil of 3 chemical Exposurn [s suddh d ofien produces an emergenty situation, Chronic
foodedty resulls 5om repasiod exposara to low levels of he chemical overa profonged period. Emplovers
are reeponglble for informing warkars about e chemical hazards In the workpiace and nplomenting
control messures, The OSHA Hazerd Communication Standard (28 CFR 10107200, 1015.80, 161728,
1918.90, 1926.59, ond 1928.21) requires dimp of b fa
develop Material Safety Data Sheats (MSDS} for each chemlsal or mbdure of chemisals, Employera must
have these data sheeta readly avaliabie o smployees who work with the preducts t which they could be
exposed,

Exposura liniis have been publisbed for many chamicals uged in health care tabalp provide &
safe enviromment and, a8 ralevant, Sre discussad In each saction of his guidelne. Only the expesurs
limits. published iy OSHA cemy tha fegal of ragul OSHA a limit & a time-welghted
average {TWA), hatls, the g for | B-hetr wark day and a 40-hourwork weals
o whith nearly a workors can be repeatedly exposad to a chamieal withou? sdverse heaits effacts. For
wmmple, the permissible axpoeure imit (PEL) for E10 is 1.9 ppm. 8 hour TWA. The COS National
Institute for Occupational $afely and Health {NICEH) davelops recommended exposure Iimits (RELs).
RELs are ocoupational exposre lmits recsmmendad by NICGH a5 baing protective of worker kealth and
safity aver & warking |#=tme. This Bt I fri 40-hour TWA ferup 10
hours per day during a 40-hout work week. These 1! Rkt designed for
lzdtant and afierglc effocts can occur below the axposure mits, and skin contact can resuit fn dernal
affects or ystanic absarption Wiknout Inhalation. The American Confaranca on Govemmental Industifal
Hyglenists [ACGIN) alsy providas guid BN exp mits 332,
wxposwres and msthods ta reduce them (a.4., work practices, englnsefing controls, PPE] Is avafiable on
the DSHA, (htip:f ha.gov) and NIOSH cda, ) wekslter.

Fome statex have excuded of imited concentrations of certaln chamical germiddes (e,
ghAzrafdehyda, farmaldehyda, and some phencis) from disposal through tha sewer system. Thesa nulas
era intented to minimize environmanial karm, If hestih-care faclitles excead the maximum allowabla . _
concentration f % chemical (8.4, 25.0 mg/L), they have tres oplfans, First, they can switch fo eltesative
products; far axampla, they can change from ghriaraidehyde t another disinfectant for high-laval
distfection or fram pheqolics ko for fow-lovel Secoad, the
hoalth-care facility can collsct the disifectan and dispcse of # &3 @ hazardous chemical Third, the
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hyglene conceplr=which ineans identifying situalions and areas (n.g., food-preparation surfaces and
. bathroom) whera sk exists for transmission of pmhogens—may ba a reasonaba way to kel when
disinfecion might ba appropiate >*.

Susceplbility of Artibisti Bacteria to DI,
A with antibiotic, reduced piitilty (or acquired } of bactarla to disk
ean arfse by ellﬂerdwmnmaldm rtat scquishion of B In the form

ecfransposong S ML MR yon ehanges popurin bacterial sustopllbifty tnat renders an
antibiotic ineffective agalnst an infettion praviously freatable by that antbiolic, the bactara are refared fo
&5 “resistont” I contrast, mdueed il disinfe does not correlate wilh Fallure of the
disinfiectan becauss concentratans used n disinfection stil grestly sxceed the cidal leval, Thys, the word
“resistanca” when appiied 1 thasa changes 1 ncomec, and the prejemed ot I “reduced suscaptibiity®
or fincrensed tolarance™ 7, No daia are avalable thal show ie-restsinnt bactera are |
sensltive Io the liquld chemical germicides then antibielio-sensitve bacterda at curtenly used gamiside
comact canditiona and concentrations. .

MRSA and Jstant Er (VRE)ara imp healts
agenis. Soma antiseptics snd disinfactants have been known for years io be, becauss of MICs,
somewhat less Inhibilory ks S. sunus stralns thet contaln a plasirid-carrying gene ancoding reststance fo
$he antbiolio gentamicin *. For example, gentamicin resistance has been shown o alss encode
reduced p and ethidium bromide **, and
MESA straina hava bean found o b less suscepidble than methcilln-sersliive 5, anreus (MSSA) stralns
1o chlorhexdding, and th ¢atrimide %, In olhor siudies,
MR5A and MSSA siralns hava been equally sensitive o phancls and chierhexidine, bu! MRSA stralns:

ware sightly mere tolarent fo qualemary ammonium compounds *, Twg gene families (gecCD fnow
referred to 88 smv] and qacAB) are Involved In providing egalrst sgents that
disl uch have baan propoged

such an phy
to evade destruction because the proteln specified by the qecA defarminant Is a eyloplagmle-membrans—
ossociated protein Imvolved In an effitx system that actively reduces infracelutar Bsoumutatian of
texlcants, such as.q ¥ ds, 1o intracefular targets ™,

Qlher studles demonstrated that plasmid i I from
Seiratia marcescens to £, vl and plasmid-medleted Y tolasanoa |z i b
from S aureve i £ oo™, Tolerance lo mercury a:d sliver also bs piasmid boms 3534,

Sacaute tha concenirations of disinfactants used in peactice are much higher than the MICa
ohisarved, evan for e mora tolerant straing, the tlnlcal relevance of thess chservations Is quesfonable.
Saveral stusles have found antiblalicec!stant hoepltal straing of somman healthcara-associated

h {Le., Ei s, P v Kisbslafta i Emﬁ'.s.uwseg,“ands.
1o be equally o a3 anliblotit-sensilve sfrains 542495, T3,
ty of h 5. surewrs wes similar to vancormyein-susceptible, MRSA ¥,

©On the bals of thesa data, rotting and b protocols do net need 1o be altersd
bacause of antibicllc raststanca provided the disinfection mothod Is affsctiva ¥, A study that
evaluated the efficacy of sefecied clearing methods (e.g., QUAT-sprayed cloth, and QUAT-Inversed
cloth) for eliml, VRE curenlly used st [ mast likely are highly efTactiva
in ellntinatlng VRE. However, surface distsfaction musl vl contact with aff tontaminated strtapes 50,
Anew method using an invisibie Aurarescent marker ko obecth Ty evaluate tha th e
activifes in patle might ead {0 Imp: clzaning of 2 objects and surfaces but reeds
further evaluation ™,

Lastly, doss the use of anffseplies or isinfeclants facifitabe the developmen of disinfactant-
tolerant organiems? Evidenca end reviews inds h to di canbe
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oped In response tn p ST T, Liowavar, the level of toleranceis not
Impariant in clinfcal tesms becauss itis kew and unliely to 1he effecil of |
of which much highier £oncenirations ane Lsed ¥ 38,

The issue of whether low-favel 1 iicides selects for istant strae is
unsetiied bul might depiend on th rechanism by which talsrance |s attained. For example, changes I
the parmeabiity bamtar of réght affact ility to balh hi and
germickdes, ul spedfic changas o = target sita might not, Sems fasearchers have suggasted that vse of
disinfectanis ermthlﬂﬁs {a.g., triclosan) could facilitate devalopment of antiblotic-raststant
microorpantams 3434, aAhouch svidenca In Lsboratory studies indicates low-lavel resistanca to
tricosar, the concentretons of tricosan In these atudies wers low (zenarally <1 mL}and cissimilar
freen the higher levels used in sntin:lcmbial products {2.000-20,000 pgnt) % Ths, researchars can

Tab y-derived mutants that o) to o disinfeclants..
In some experimants, suth bacleria have 4 educad 1o certaln =
‘Theta s no evidenca thai using enlasptics or disinfoctanly seiecls or anEhicECcresisiant organimaln
nature of 1hat stich mutshte surdve In nature™. ). |n addiion, the aciian of antblofies and the action of
ciffar are selectivaly foodc and generally have a singia target site
Irs baztaria, thereby Inhibiting & iAc biosynihe i

P genadally are considered
of 'y of b onwetsnzs:ndm
broader spectrom In the ypes of ricroorganisms agalnst which they ar effactive 2037,
The rtalions) use of dis In some (a.g., ph o prod units) has
been racommended and practiced in an atiemptto prevot doveiopment of resistact microbes =5

Thara have been only fare case reporls that appropriateli used disinfactants have resutied In s dinkcal
problem arsing from the sslection or of e

Surfaca Diginfection
i Surface Disknfection Necsasary?
The effective use of dIsinfeciants is part of & multibarrier stretegy (o prevent Raatth-cace-

associatad infoctions, Surfaces.ar consldered nemcrifical items because they conbact Intact siin, Usa of

litems or contact with surfzces carriea Mte fisk of causlng ap infaction In patiants or
staff, Thus. the routine use af dllsi flocrs and other noncrillcal #ems.
te controversiol P A 089 study expanded the Spaiding scheme iy dviding thea noneiical
emdronumental surfacea inta plng surfaces and aurfaces =, Thad; '
disinfactars used on housskeaping and nedical equipment surfaces can be sbilar, However, the
Trequency of decontaminatiog can vary (see Recommendations). Medical squipment surfacas {o.g., blcod

, steth X b

pressure and X-ray 3 ontgminaled
with apents aad conribute to the spraad of haallh. infections ™37, Forthla
Faason, nonesitical madical equipment surfacos should be cisisfectsd with an EPA-jegistered kow-or

Jevel disknfe Use of a disinfs il provide actiity fhat 1 Kealy I b

echisved with minimel atdificnal cost or work.

Envirenmental surfaces {e.p., bedside tabls) aleo could poterialy contribuls % cross-
vrensmizsion by contaminalion of heallh-care persennel from hand contael with contamineted suriaces,
medical squipment, or patfents ¥, 4 paner raviews the epidemiclnglc and microblologle dala
{Teble 3) tha use of di surlacas ™,

OFthe seven reasans to usle & an five are
neteworihy and support the use of a garmicidal delergent. Flest, haspital tlaors becoma conlaminated with
nisms fzom setiling airbome bactarta: by contact with shaes, wheeks, and other objects aqd
of

by spifts, Th sa in
Infetlions. inan g of the cleaning of hespital floars, the use of saap and water {80% reducion)
was lesz sffecliva in reducing the numbars of baclerla than was a phencilc disinfectant (84%-99.9%
@
Guidelinge for Dl B | Iz hH Feclities, 2008

have been published that ¢an be used to formulste effective palicies for decontammnation and
maintenande of reucalile claaning cloths. For example, h
<loths @5 a delacgant weshing Tollowed by drying at 80°C for 2 houra produced efimination of
contamination. However, the dry heating process might be & fire hazand ¥ the mop haad contains
pelrolaurivbated products or Int brllég up within tha equipment orvent kose (American Health Carg
parsonal kation, Macch 2003), Altemetively, Inmersing the cloth In orite
(4,000 ppm) for 2 minutess produced na deteciabie erviving organisms In 16 of 13 doths *, If reusable
clzaning cloths or mops are uked, they should be decantaminated ragulardy {o prevent sirface
contamination dixing cleaning with sub: transhar of from th rfaces fo pati T
equipient by the hands of heallk-cane workers. Soms hospitals have begun using a new mopplng
technique lvoing microfibar maledals to clean fioors, IMicofibers ara dansely constructed,
and polyamide {rvion) fibers, that are 116 tha thie of a human halr. Tha positvely
changed microfibers stract dust which has 4 regafiva charpe} and are more sosorbent then a
convantional, ectionoap mop, Mcrofiber matarial slsa can be wet with disinfectants, such as
I In study, the mi y tesled di suparior
mictoblal removal comparad with conventonal siring Mmops when used with a delergent ciaanar (94% vs
63%). The use of a o did not the microblal elimir oh he
£ystem (95% vs 84%). However, use af| H Improved mi when a
conventional slring mop wes vsad (95% vs 66%)(WA Rutals, unpublished datx, August 2006). The
nilrofibet system also prevents the possibllity of imnsfetsing micmbes fom foom o teom because g new
silerofiber padis vsed In each room.

of cieaning

Cantact Times for Surface Disinfectants

An Imposiznt issue conceming use of disinfactsnts for noncrifical surfaces in healih-care settings
i3 that the contact Ema specified on tha labe! bf the product is ofien too long ta be pracically fellowed.
The fabels of most products registerad by EPA fof use against HSY, HIV, of M. tubermofosty specify 8,
contact fime of 10 minutes. Such a king contact time is not praclical for disinfaction of environmental
surfacss ks a headih-cara Solfing bacause mast healin-care faclites 2pply a disinfeciant and allow It to dry
(1 minute). Multipla w'mimcwera have demanstrated significant microhial reducion with cantact
times of 30 10 60 sacands®™* ¥, I ndcition, EPA will approve a shortaned contaot tima for any

product for which the will submit ficacy data.
Curzendly, soma EPA-reg d disi h {imes of one {o- three minules. By [sw,
users st follow all 1 for EPA dy Ideally, product users

should consider and use products that hava the shortenad contact Sme. Howaver, disinfeciant
manufacturess slso need to cbialn EPA sppraval for shertened conlact times 3o thesa products will be
uzed comecty and effeclively In the health.

Alt Dislnfection
Disl pray-fog for et control in hosplial rooms has baen used. This
qus of spraylng of isinf isan istaciory methnd of d ak ang surfe
and is rt recommended for peneral infecion control In rowli i D

Toggin3Is rarely, i sver, usedl In U.S. hoaltheara fcSites for sir and surface disinfecion In patlsctecam
argas. Methoda (e.g., Altration, wiraviclet garmicidal iradiafion, chisine dicxdde) o reduce alr
nthe solling ars i d n another guideline 2.

of
& dlsl and have been occaslonal vehices of health-cara

Infections and pseudospldemics for more thay 50 yearz, Publlshed reports Sescribing contaminated

disinfaclants and antisepli solutions Ieading to health Infacions have h
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raduction) ™, However, a taw hours efter floar dishfaction, the bactartal eount wes neary back fo the
p 1t lavel. Second, become and result in seeding tha patient's

i with baclera. hzva shown that mop watsr becomes increasingly dirty dusing
claaning and becoinis contaminated If soap and wader is usad rether than a disinfectant. For example, in
ons ludy, Eactertal contaminaticn In soep and waler withold a disifaciant nereased from 10 CFLmL
34,008 CFUAML afler claaning & ward, wharsas [ h did et change
(20 *, wmmmmmum&asmm“mmwmuhymmi
or staf (5.5, bed rafls) ceuld sesult n patient exporaresd ™, In @ study, tslng of datargents. on fioors
and patient rocm furniture, increased bacterlal contamination of the pallents’ environmental surfaces was
found #fler clganing (averege increase = 103.8 CFL/24en™ *, tn addifon, a P. aoreginosa cuthresk.

oy unit of feaning

was reporied lnu b BTy with
squipment when neppermicidal cleaning solutions in of wara used to
the patients® W gnd anstar study d the role of envl leacing in
itraak of Ack ¥, Studies alsa have thown that, in situations whens

the cimning procedurs falled to sliminate contamination from tha surface and the cloth B used fowipa

another surface, the Is 1o that The: harkis of (e parsen hoding the

ol®**. Third, the CO tsolaion Gukdaling with

blond, bady fukls, secretions. or extrelons be clasned and disinfectad aftsr use. The same giddaiing
T2 oddifion i Ing, i of the bedskie aqul end ek

that cleaning,
surfaces (.., bedralls, bedside tabies, cartx, commodas, doof-kambs, and taucat handles) s indicated
for cartain [ thich can surviva in the hank

-0 projocg
periods . Fourth, OSHA requires that surlaces contaminated with blood and ather polengally infectious
maledais {6.g., amnlollc, plevral fluid) ba disinfected. Fifth, using a single product throughect the facliity
can simplify bot dralning and sppropate practics,

Reascna also exist fex using a alone an fears b fica! surfaces contribute
minimally to enck ions *7, and no d heres been found ke
healihcate-assoclated infoctions rates whan fieors sre cleaned with delergent rathar than disirfectant
4%, However, these studies havi bear small and ol shart duration and sisffer fom low statistical

Bef

power because the oirtea law The Jow rata of
Intect ficacy of an i i difficult to Becausa
h ping Burfaces are with the lowist tisk for disease Iransmission, some rescarchars

have suggested that shiher gents or could ba used ™. No data exist tat
zhow reduced heslthcae-aseociated Infection mates with use of surface disiafection ofioom, but soma
with of

data demonsirate redused micrsblal load tha uss Glven this
ather hawing that {e.0., bodsids table, bed rails} dlosa b the patiant
gnad I sttinga ™ can be d i Impertant microbes {such as

VRE and MREA)"™**%; gnd data shawing these organisms survive on, varicus hospilal surfaces %,
DM fesearchers have suggested that such aurfaces should ba dislifected o a regular scheduia ¥,
Sput decontarmination on fabries that remaln In hospals or clinke rosins whila patients move In and out
(eep-, privacy curlains) alss should ba considared. One study demonsirated the effactivanass of spreying
the fabric wilh 3% hkydmgen peroxida . Fuluze studles should evatuate the level of contarmination on
nongrilical environmental surfaces g8 & Lmncilon of high and Fow hand contact and whether some surfaces
{0.0. bed ralfs) near tha patlent with high contact frequencles mguire more fraquent disinfaction,

Regandl ther a delarpant ar is usad on sufaces In & heekth-care faclity, surfaces
shouid be deaned routinaly and when dirty or soifed ta provida an sestheicelly pleasing envirsament end
io prwemgglmﬂaw contaminated objacts irm serving as 2 soutce for heallh-care—associaied
infectians ™. The value of dasigning surfaces {e.g. haxyl-polyvinyipyridine) that kill bactesia on contact
o have sustalned antimicroblal activity *® sheii he firthor avalated.

Several e heavy microblal oé wet mops and cleaning
clolhs and the polantis] for spread of such 41 Thay| hown the! wiplag ha)
surfaces wih i taminale hands, equl and vther suriaces *“ pata
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“%, Slnca thia ¥ have b AN A of repors pf
i L b tons. Parbaps most

highavel ¢l chemica) seritards have not been sxsociated with ouibrealks:
due 10 intrlrai } Memiy Psauid (eg. P. )
the most frequect isolates from i il rom 50% of inated
prodycts, Their abllly to semaln viabla or grow | dilutions of disinfe is This
siumvival fer P results ty their putil fiity, their uniqua
Quter membrane that consiitules an efiective bar’er o the passage of germicides, andar sfiicc Eysiems
. Alfteugh tha concenirated sootiens f the disinfactants hava not beon denionatrated 1o be

atthe point of an undiluted phenolls can be contaminatad by 6 Pssudomanss
=p. during use **), 1 most of the reporis thet descibe Bin i ah inated disl
the proguct was used bo disinfect palisnt-care equl #uch s D ok hy and
used an thal werg reported to hava been contaminated Induge
hi idi and ping of. .

The folloaing control measures should be inethutsd to reduge the fraquency of bacteral growthin
disinfactanin end $he thiat of serlous healihcara—assoctated Infeciions from the usa of sush
confaminaled products Y, First, soma disinfectants shovld not be diuted; thosa et are clkuted must
be prepared correctly 10 ackleva the manufacturers’ racommanded use-diution, Secord, Infactivh-contral
profacalonals st leam from the Merature what napproprisie activifies result in extingic contamtnation
(e, &t thee peint of wse) of germicides and traln users o prevent receTencs. Common sources of
extrinels contemination of garmécides In the reviewad literature aro the water o make working dilutions,

s, and genecal of tha hespital sreas where the germicides ara
Frepared andior used. Third, stack soltriona of gassseides must be stored as Indicated an tha preducy
label. EPA yetifies manufauurem‘ efficacy calms against microomganisms. Thesa measwezs shoutd
provide ¢ ) ) chi

P g the EPA requiretnents eadtain leve! of
antimicrebial actvity when vsed as di
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FACTORS AFFECTING THE EFFICACY OF D!SINFECI’ID}I AND STERILIZATION

The inst mik <l a numbar of foctors, soma of
Michmlnlmslcmnlllluofmaotwﬁm others of which are the chemical and external physical
envimnmml.o\wu-anannfmmfacmmahnuldlladbbmrmeonﬂskrfeﬂhnsndsmikwnn
Procazsss and wi) be briefly reviewst. More exisnshia consideration of thase and ather faciors s
uvelable elagwhers 12 ¥ RIS,

Number and Lacation of Microorganisms
Al othar condiions ramaining constant, ma lamgsr the nunberdmlwnbes the mora time &

germnicida needs to deslmy &1 of them, loyed ldentest test
conditions and demonslrated that i fook 30 miautex to il 10 5. =:mpnaew (lumuny Bndfuwaﬁm
sporub\nahoumhldﬂmu,woammub'mmunpnms. the need for

cluaning of medical inatr before di Raducing tha number of

microsrganisma that must be Inactivated though meticuious clagming, hmslﬁu mangin of safety
‘when the gamilcide is ured according to the labeling and shortens the exposure ime mquired 1o kill the
entlrs microblal lond. Researchers abo hawve shown that eggregated or cumpad pells ara more difficult 2o
Inaclivata than monodispersed cells “*,

Thalnﬁunnl‘ alsa must ba A4 when faciory affecling the eficacy af
A with mulliple piecos must be disasssmbled and equipment
am‘auondawopuihath:n wmmu. ahd channelx ate mare dificull ko disinfact than are figk-
surface of a paris of the s more difficult,
Dnly surfaces that dlu:t:y contact !:e gemlckse wil be disinfected, 5o there must ba no air pockets and
{or the enlire exposLre poad, Menutacturers should be
ag hproducu l for ease of eleaning and ciainfaclon.

tnnate Resistancs of Mlcroorganisms !
rundsmsvarynmaﬂylnum chamical and
wa 1) ¥

in mk vary. For
example, 5pofes ame resistant 1o disinfactants because the spere :mlamcomma: a barrer,
mycobacteria have a waxy call wall that prevents disinfectant entry, ai “qram-mgama bactsria possess
an outer Merablans that acts a8 a barrer 10 1he uptaka of disinfecants > Tmplct In a1
e the X that the most resistant microblal :uhwpqaﬁon canirols the
sterillzation or disinfaction time. That i, to duwymamrmuds:anuypuomhwmmlwns £ e..
hactndal spores), the user hsads o empkoy axpoaura G d {0
Exsept fur prions, Bacterdal spores possass tha lighest Innala resfgtance
to chemical plrrdddu fofioweS by coteidta (e.9., Cryplosporidium), mycohacieria (e.g‘.
Tubsseulosls), nonlipid or sma viruses (s.g., p , and Mg (8.9, and
Candida), vegetativa bacterls (e.g., Stapbyk s } and lpid or siza vinuses
(eg., herpas, and HIV). The germicidal resistance sxhboltad by the uram-puslﬂw and gam-negetive
hmerll!salrrﬂ-rwm sumeunepﬂms (8.4 P. avrvinosa which shows greatsr reelstance to soma
IR naEE ais0 I8 mara resletant 0.8 varely of disinfactants Iy
Hs'nahlulyowmhg'amcihan arn cells subcaltured on laboratory media “*7, Rickeffsige,
placed In ths scale of relabiva reslstance becausa Information
ahnuthu emucy of germicidas agalnst thase agents Is imtted **. Becausa thess micoorganisms
cont ln llpid and are simiar in struchire and composition fa other ba:mda. they can ba predictad toba
by tha same icides that destroy fpld vi O baslatia. A Immvn amapﬁon
- ta thie supposition ls Caxfolls b, which has d e to disir

Concenteation and Fotency of Disinfectants
With other variables constant, and with ona [« the more the
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Al luvens and chennels of and Alr pockets
hiar!ura with the dhinlm:ﬁun procesg, and Ilamsihaliloa\ on lhe u'mmmww be disinfected, The
must ba ly the Internal channels of the device, The axact fimes jor
mar.l:zl lors ehssiva becauss of the effect of ths aforementioned fadtors on
tisinfaction eficacy, Certaln conlact imas have proved rellable (Table 1) but, in general, langer contact
limes are more effective than shoriar contact imes.

Blofiims
Munuganbn:nwbemdsdbmdlslnfechnuby production of thid masses of catis &

and extrsceliular matorals, or biofims 5, Biofims am microblal eommunilies that are tightly attached

40 5Uriaces and cannot ba assly removed, Gncs these masses form, micrabes witiin them can ba

resistant o disinfactants by multipla mechenlsms, lndudins Fhysics! characlerstios ornldnr blofims,

genalypic variation of the microblal and

gradients within the biofiim (e.g., pH). Bactatiz within h:odlrms e uprln 1,000 Hmes mone reslstant fo

anlimicroblals therl are the sama bacterde in =, Althaugh moda“"
nre baing hvesl:ga'ed for recioving bloﬂ!mc. chiorine and I

thal the ¥ mllmarmssm &n the
mMnrwallsMponl—yl d-.lorldepbnmmd rotect emd Botna and
bea remlmuzmnuuu: conlamination %4242, giofims have been found in whiripools “*, dental
unlt medical dmou (=g eomar:lhrua:, &acemakers hemodialysls
sysisms, mnarycaltmrs. ehtral Thedr prazence can

have uﬂuuslmpleahnmfurknmmmmmised‘gmnk mdpaﬁun‘lswhohava Indwe|ling medical
davices, can dagrade Eiofims of reduce numbers of viabla
bacfcdawiw:l a biofilm, but no pmduds arg EPA-registaned or FDA-clared Tor this purpose.

L]
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sy th s effcacy and the sh the tma ¥ 10 achieve nﬂunbl!kﬂLGanarany
nol pecognized, huwmr I3 that aff disin are atfected by
For axanple, quetarnary ammeonium m:rpounda and phancl have 3 concantration siponent of 1 and 6,
ly; thug, halving requires doubling s
irrie, bui haiving the ofnphmnluﬁmreqwsnww(u..z')hcm!eh
115 disinfocting timg 5 41k
< ng ihe length of the disinfection Bme, which depends on the pntanr.yni Bte germicide,
alss izl This was by uaing th p fast that TO%
w1t|’|3

tscprogyl alcoho! destroyed 10! M. tubsrociosle In & minatas, whereas 2 simuliansous test
phetmcreqmmdzarwrsbaﬂmmsnmhwurnﬂmbhlﬂl

Physlcal and Chemical Fastors
Several physical and chemical factors also i dlsinl e pH,
relative humirlw Bnd watsr hardnese. For exampla, the a:IMIyofrnm dlshhdmu.lncrnsasasme
exst.

cautes the disinfectant o degrede and waakens lk gemddallmtrsndlhu! might produce 8 polential
health hazard,

An i InpH Im Ity of seme (8.9,

but d the antimicrobial actvity of sthers (e.g., phenals,
hypachiories, and lodine), 111a pH Influances the anfmicrobial activity by altadng the disinfectant
metscule or the call surface

Relative humidry is the sk factark the actvity of casescy
riants, such n ao, chlorine dk»dda indfwmaldahyda.
Water b (e, reduces tha rate of kill of cartaln
dismfmms becnmadlvalmlcaﬁons [a.qi. magneshm nldum)ln Bw hard waler Interact with the.
e ta form Inssluble

Grganie and Inorganle Matter

Ic matier [n the form of serum, bised, pus, or fecal of lubricant materdal can Intarfera with
1ha antmicrabla! activity of diainfectants In at Jsas! two ways. Moat commonly, Interfarence coeurs by a
chamical rezction betwesn the garmicide and e organic malfer resuiting in a camplex that Is tass
germitidel or nongermicidal, ieaving less of the aclive: avallable for
Chioring and ioding disifactznis, In parlicular, aré pron o such intoracton. Ah-muva!y. organle
material can pratect mk by acting as 2 phys)

i g tha 19505
and 19m "““ Thue and other studles shnw lhe profaciion by irlomanic contambiants of
all lon in selt erystals @& 7, Thluurlher
tha Impe of dannhq ur devicas befora any
dislnfect ki beth i Fru iz S0l srnuullyrumedhywadﬂnn

Durntlon of Expusure
d to the forthe mirmum contact tme. Mulllple

Investigabors have demensirated the effactiveness of lowlevel disinfectants apainst vegatative bacteria
[ag..udm'n E. cofl, Salmonsits, VRE, MRSA), yeasts (8.9., Candida), myocbacieria {e.g., M.

lubsrcufosis), and viruses (a,g.. poﬁwimslﬂlmcpnsmﬂmnfao—ﬁn swvonds %, By law, al B
must be followsd. Jf the yser selacis expasure
condifions thet differ from mosenn meEPMagunradpmduﬂrabel the user assumes labiity for any
Injuries resuting from off-labal usa and |s. sublect fo ocllon under the Faderal
Insecticide, Fungitide, and Rodenticide Act [FIFRA]

M
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CLEANING
Ciemlnglsme remaeval u(lbmlm naterial {e.g., sodl, and nmmlu material} fom chjects and is
ing wade “Thorcugh cleaning Is required

I== fors hlgh-level dlslnfacﬂun and mm bacsuss lm:u-ganfcw ofganic maiurlnls lhatremalnof\lhu
shrtaces of lnstuments Intorfore with the effectivenesa of
beke onta tha lnshunmnts, the ramoval process boumms mndiﬁmundumdlshfecﬁm eratzlﬂhaﬂun

Surgical ould be p or finsed B prevent drying
of biood and 4 sofien or Temave blood frem the [nstruments.,

Cleaning Is done manvally In use areas without [(X:]
washer-disinfeclors) or for fragile or dificull-to-dlean Instruments, Wity mal demhg the two uxsanlﬂl
companants ang friction and fluldics. Frction (¢.g., ubbing/scubbing the soliad are with a brushy s an
oid and dependable shathod, Flukdics (Le., fiuids under pressure) Is usad 10 romeve soil and debrls from
rmamam::nnslsmmnalngmd\mm tha design does not allow passage of & brush through a
channal *%, When a washer-disinfacior I used, care should be laken In loading Insirumenta: hinged
lnstn:mem.-. Should be opened fully tn aliow adequate contact with the delergant soluion; stacking of
Inelauments in washers shouid be avokied; and instruments should be disassembled ae esch &8
poRetle.

_ The mc:(mnmn 1 typas of lea) ov il am ul cleancrs, washer-
wrd washi Ing removes soll by
cavitalion and Implosian In which waves of acoustic anargy lrepmpagm In 2quesus schutions to
disrupt e bonds that hold parficulats malter lo strfaces., Bactarial contamination can ba present in used
ultrasonic deaning solutions (and other used detergent solufions) becaute these solutions genzrally do
not make antibactorial fabel dafimes “%, Evan though witrascund slene does not signi Ini
bactaria, sonlcalion cen ct synerglstically ta Increasi the cidal efficacy of 8 disinfectant “. Usars of
uitrasonia eleaners showd be aware that 1he cleaning thdd could resultin emlo!,mdn contamination of
swpieal lnstrumerds, wivich could cause severs infamma! ammalory reactions %, Washey-sterlizars are
modiied stoam slui[ms lhal cigan by filing the dwnberwﬁh walaranddeurgmﬂhmm which steam.
steant

passsé to provid ara sub! o and subjected to a short

cyela A Sertizar amy ploys mhﬂmmyamfanmhqﬁammdhya
steam stardli cytle al 285°F “442_ Bt
uses blnalion of watar G and de 8 a0 These unhs ‘somellmas have a

cycie that subjects the Insyubients fo 8 heat procasa (e.g., s&ctnrmnimte.s)“" ‘Washerdisinfectors
& gsnurairy camputer-conimliad units for deaning, disinfecting, snd drying okl and hollow swgical snd
madcal aquipmant, In one study, cteaning (measursd as 5-6 l?n reduction) was achlaved on surfaces
that lsad adequate contact with the walsr flow In the machine 4 - Dotailed Informalion about clearing aru‘l
Ppreparing gupplies for terminat sterifization s provided by profeasiona] erganizalions *** nnd 2ooks <
Studies hava shown that manual and machanical claaning of achlaven di as’
Jogu Feduction of tontaminatiog organisms WA 'rems. claaning elona emmvymduoes the
number of on e of residual protsin
surghcal mg:lan levels of raslduat pmeln contamination per
mswnamrnrﬁveh-aysmzﬂ.zso, 153, 458, and 756 |29 *®. In anather study, the maedian wrount of
peoteln from from diffarant hospitals ranged from 8 pg io 89 pg “*,
Whm manual athods were eumpaad with -rzmlahd methods for deaning reusabla amwdsvloel

used for mettiod was more efficient for clesning
blopsy foeps and ported angd mnparlad Iapamsu:pic devices and achleved a =~89% reduzfian In soll
Pﬂmﬂm (Le., prteln, the poried aod devices

For Instrument claaning, .nam.'al or nsar-heulral pH detergant solution commonty Is used
solutiona g Iy provide profile and goed soll removal.

]
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Erzymes, ususlly b added fo 1 pH sofulians dsti 7 organic
materfal fn thesa probains up atame porton of common soll
{e.g-, blood, pus). Claaning aoly al taln Epases aciive on fals} and amy;
(anzymes active on etarchas), Enzymailc clezners clisl enzymes can
balr ick As with all ch enzymas must be inged from the equipmant or
adverse reactions {s.g., fever, resideal high-level dish residua)
result“* ", Enzyme solutions shoud be used in sccordznoe wih masufacturer's Insiucons, which
Inciuds proper of the confacl with equl; for the amount of time
=pacifist on the kabel ‘%, Detergens can result In astt other allergic efacts In user.

Noutral pi{ Getergent solutlons thut ecntadn enzyrmes are compativle with motals sad sther materials usad
in medeal Instruements snd ars the best choice for dfeaning delicate medical instruments, especially
faxible endoscopes ', Alkaline-based elsaning sgenis & used for processing medical devices
because thay sfficiently diasobve proisln and fat residues *; hewever, they <an bs corosive 7, Some
data that 5 marg effective than neutral datergants *=** i removing
*microorganlsms from stirfaces bul two mors recent studies found no diference tn claaning afficiency
batween enzymatie and afkalina-based daaners 4™, Another stydy found no significant difersnce
botweon and S’ In ferms of microblal cheaning efficacy . A new non-
wtzyme, hydrogen peroxide-based formutatinn {rot FDA-cleared) was a= effective a3 enzymsbc deancrs
In renioving profein, blood, earbolydmte, and endatoxin from surface test cardans™ In addition, this
product effectzd a 5ogye reduction in microbfal loads with & 3-minute expoaure af roan lompeatore *9,

Allhough the effecti higgh-level dish and stedll; dates effective chaaning,
na “realfime" fests exist thal can be employed in a clinlcal setting ko verlfy claaning, |f such fesis wers
wmmerdalhravailableﬁwymudbeusodberuuraanndsqua!al‘eulafduanlnq . L Tha cnly vay
10 ensire edequale cleanlng is toconduct a a test (8.0 samplng),
but this i not n of the cleaning processes In a lsboratorytesting
program It peslble by micmorganiam detection, <hemical datection for organic contaminanls,
tadioniiclida tapging, and chaica! deteciion for speaific fons '\, During the past few years, data
have been published desczibing Use of an artificlal soll, pratain, endotoxin, Xay contrast madsum, o
biood to verify ia manual or avtomated cleaning process % 47447 304 adanasing triphosphats
bioluminesoenes and microdiclogle sampling ts evaluate the affaciiveness of envirenmenta) surface
cleaning™ ™, ata minkmum, af should ba Individ and ba visbly dlean.
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d eniterovinus, shi , and Bt not hepatitls A vinzs (HAV) * or pofiovirus) %,
Ieopropy! aleohol is not acive agalnst the nonlipid Fs fully active against the fipid vinses
. Studies nlso have demonstisted tha ability of elhyl and isopropyl aloohol o inacivate the hepatits B
virus{HAV) ™ ang tha herpes vins, * and athyl aloshal o tnaciivate [ ¥ virg
(HIV} 2, rotavitus, echovirus, and astrovinis ™.

In tesis of the effect of etind alcoho! agaimst M. fubsrouios’s, B5% ethanol kiled the tubercla hasill
Ins epttum or water suspansion within, 15 seconds *=, In 5864, Spaukding slated Hat alcoholk ware e
germicide of choica for uberculocidal activity, and they should be the standard by which all ather
tubarculockies ars camparad, For example, hie compared the tuberulocdal activity of indsphar (450
ppm), a substitided phenc) {3%), and & lumne) using the mucin-foop tast (10% 4
tuboeiioss par and d ined the contact imes neaded for camplete destruclion were 120-180

minutes, $5-60 minutes, and 5 minutes, respocively. Tha mucin-loop test Iz a pevers test develaped ta g

praduce long surdval times. Thus, thase figures shoukd not ba axirpolaiad 1o he exposure Ymea ne
when thesa germickfes are used on medical or surgleal matedal S, ~

Efhyl akchal M}wmhn;:stulaeuve connonlrauonfo-rldﬂbg the lissue phase of
i Imimitls, ated &M capUlatum

and the tuture Shases of the [stter three organisms setosclized coto \arious surfaces, The euture phase

wa3 mosa rasistant to the aclion of ety alcohol and required about 20 misutes to dsinfact the
contaminaled aurface, comparad wifh <1 mimcdn for the flasue phase <54,

|zopropyl alcohkol (20%) is effactve n kminﬂ.um cysts of b (680)
ydeogen paroxfde, and thi -
Uses. Aleohols are not recommended for sterdizing medical end surgicsl matedals prncipally
because they ack spericldal aclion and thay cannot peoteinrich iafs, Fatal

wound Infections with Clostridfum hiva cocutred whan akeohols were used 1o starilice sugical
Insiruments contaminated with bactertal spores 7, Alcohols have besn used effectively to tisinfect oral
and recial thermometers®" hosphial pagers 'z‘sdssam %, and siethoscopes **. Alosholz have
been used to disinfect fibaroptic endoscopas ™ * but faure of this disinteclant have bead 1o infection
5% 4leohol towelsties have boen used for ysars fo disthfact small urfaces such as rubber sioppars
of mutiple-toee medication vials of vaceing bottles, Furthermuove, akephol occasionatly is ussd fo

external surfaces of (e;g.. sttty manual bags) ™,
CPR maniking ™7, [ *¥ or meds prep areas, Two
the affectivenses of 70% iropropyl afcohol 1o dialafect reussbis transducer hesds In a controfied
environment %, In contrast, three b Infe bern d when

fection ol
aleohol was used fo disinfiect transducer heads in an intensive-care setting ™,

Tha dt g5 of al aquipment are thal they damage the shellac
mountings of fensed instruments, tend by swe? and harden mtber and cartzin plastc tubing aflar
prafanged and renesfad uss, bleach nubber ang plastlc fles *2 and damage tonomeator ipa {by
deterk of the glua) tha qui of 1 working year of routine use ™2, Tonomatar Elpdsms
soaked tn alcohal tor 4 days developed rough font surfaces that uild damage;
this 1o ba caused b ing of the g sub used 1o fabeicate the bipdsms 1%

Comaal opacification has basn reported whan tonomater {ps were swabbed with alcohod immediately
bafora measurerment of intmocutar prassure *, Alcchals are flammable and consequently must be
slored In a cool, weltventilatsd area. They alse evaporate rapidly, maklng extended exposyre me
diffieuli to achleve trisss the Rems ara Immersed,

Chlorine and Chlerize Gompounds
Overview. Rypochlorttes, the most widely used of tha chioine disinfectants, are svallable 55
Ugguid e.g., sodium hypochionte) of sobd (e.g., calchm hypochiosile). The most pravalent chlorine
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DISINFEGTION
Many used aloneorin (6.9, hydrogen perodda and perecetic
&dd) In tha heath-cara setting. These Inciude elconols, chiatine and chladne cempounds, formaldehyda,
, OThO Toyds permdds, jodopl p ic ackd, phenobos, and
asad on theze

q

uniqoe pr;ducls and must be reghstzrad with EPA of cleared by FDA. In most Instances, a given praduct
Is designed jor a speific purpose and is to bs usedn a cortaln manner, Therefore, wsers shaukd read
labes carediilly to ensure the corres! product = selootod for the intended uss and applled efficiently.

Disinfe eranat I and Incormect and Inapprop!
i costz, B! olls amonp clsaning personnal
have boen Resocated with use of savacal (9.9, 1c
Ehiodne}, pracautions (e.g., gloves six? proper versiaion) should b used to minlmizs axposure %44
%, Asthma and reactve ninway In sensilized parsons exposad toany aibome
chermlcal, incuding Ciirlcalty sthma can ocour at levals balow celfng levels
quls OSHA or NIOSH. The preferred methcd of control Is efiminatian of tha

chemical {through irols or subs it ) or of tha worker.

The following averview of ne berformance charcterstics of each provides Usera with sufficient
jon to select an 8Ny ilem and uae tin the rmest efficlent way,

Chemical Disinfectants
Aleohol

Qverviaw, In the healthcare seifing, “alcohol” refers 1o two chemical
iyl sleahal snd leopropyl alcohel—that have generaly undemaled gemicidal eharacladstics <. FDA
has not ceared any lkquid chemical siefjlant o high-level with alcohal as the main aclive
ingredient. Th Y phcly than bactad against vegetative farms of
bacleria; they also are wbercdocidal, funglddal, and visteldal birt o not destroy bastarel eporas. Their
cidal aelivity drops shamiy when diuted below 50% concentration, and the optimum bactericidal N
conceniration I B0%-90% solufions in water (volumetvolume) “> ¥

Aode of Aetlah. “The most feasibia expl for tha ion of alcohol Is
Fprateing. This ] bythe ion that absolute ethyl aleohal, a

inp agent, Is less Jhan mixures of alcohol and water because proteins are denatured
mose quickly In the prausnea of watar 4, Protein denatralion olsa = consistent with vhservations
that sicohol dasiroys the dehydropanases of Escherfohia cof *™, and that ethyl alcohol increases the Jag
phasa of Enlerobaclar asrogenes ' and thet the fag phaye etfect could be reversed by addiag eerain
amino acids. The bactsriostatl action was bafieved caused by inhbition of the praduston of matabolites
essenlial for rapld cell divis'on.

Micrablcidal Activity. Methyl slcohol (melhono) has the weakest bactaricidal acbon of the
alcobals and thus seidom is used in heatthcara % Thie baclericidal activity of vark of
el aleshol {athanol) was pxamined sgalnst = variely of microorganiams in exposure periods ranging
from 10 seconda to 1 hour *%. Presdomanas sarginasa was kiled th 10 esconds by all concentraions
of ethanol fram 30% to 100% (viv), and Sarafia marcescens, £, coff and Safmonelia fyphosa wers kied
i 10 secaeds by all concantrations of ethancl frem 40% tn 100%, The ofgahisms

aureiss and preg were Elghtly more reslstant, belng killed in 10
seconds by ethyl alcohol conesstialions of B0%-95%. [saoropyl alcohel flsoprepancd] was ebghtly more
bactercidal than ethyf alcohol for . colf and S, sunys .

Ettryt aleohol, al concentrations of 60%-80%, s & potent viucidal agent inactivating efl of the
Tipaphille viruses {e.0., herpes, vaceinla, and Influenza vins) and many hydrophide vinses (o.0.,

for Disink: and i Int Facllidies, 2008

products In the Unlted States are aquaous sohrkns of 5.25%-6.16% sodien hypothlite (see glossary),
usually called houseliok bleach. They have & bread spectrum of antimlcrobist activity, do nol laave foxic
residuss, are unalfectod by water ardness, are nexpensive and fabl aciing =, remove dred or fixed
organlsms and bioflme from surfaces™, and heve 2 low nzidancs of serous tricy *37T, Sodium
hypochlodte at the soncentration used In household bleach (5.25-6,15%) can produce oouar iritaton or
oropharymgosl, esophageal, and gagtiic bums ™ 352, Othar disadvantages of hypochloies indude

h metals in hi flons {500 ppmj, i by orgacic matter, discoloring or
“bleaching™ of fabrics, release of foxdi ﬂ:lndrrﬁguwrwn mixed with smmenla or acid (e.g., housahold
clsaning agants) mds. and relative steblity ™, The microbicidal acthty of chiodne Is attributed
‘{oundissociated hypochlorous acld (HOGI). The disaociation of HOG! o the lsss microblcidal form
{h 0L & ds on pH.

Jon QLN Tha wdﬂnﬂnu deczeases with an Incraasa In
pH that HOCH o OGE 2481, A patantal hazsrd Is production of
th " {) ather wh k Juti ot and the

of ih enimal carcinog wion hot walar I3 =, Aner
reviewing smvironmental fato and ecolegic data, EPA has determined the cuungx registered usas of
h will nat resultin ble acy ffects to tha envir . M

Altasnalive compotnds that ralease chioding and are used In the heslth-cars setsing lnclude
dernar:d-rel chiorine dloxida, sodk and ck -T. The ad of
+ thetia compaunds over tha hypochlorites Is thet they retain ehiarine longer and so axerta mere profenged
bactericidal effect. Socfium dichlorslsocyanurate tablets bre stabls, and for bwa reasons, the mdcrobleidal
activity ol preparad from sodhum dichl ight be grealer thar that of
sodium hypochlarita solutons tontaining ihe sams total evailable chiodne. First, with sodjum
dichloroisecyanurate, only 50% of the tota} avallable chiorina = free (HOCIand acry, whereas tha
Is or dizhloroi and as free avallabla chiofing:
Is used L, the latter i released 15 restors the squilhriun. Sacond, sofutiohs of sadum
dichlorlsocyanutele are acidie, wherss sodium hy solutions are akalne, snd the mors
mioroblckiel type of chiorine (HOCT) s belleved o pradominate 23 Chipsine dicdde-based
dkinfecteants are propared fresh a5 froqulred by mixing tha two camponents (hase sehtien [Gitrle acld with
[2 and comosion and the zctivator solution [sodhum chiodta]). In vilro suspansion
tests showed that solulions cantalning abeut 140 ppm chiodng dioxide achizved a reduetion Factor

exceeding 10°of & auraus In 1 minwta and of Bacitve ;pores i 2.5 minutes In the

of 3 gL bewine abumin. Tha potantial for equipment requi b fong-tam
ugecan damage tha cuter plastie esat of the inseron tube ™', In snoiher sturdy, chiorine dicxide
solulions =t &thar B0O ppm) or 30 ppm Kilied Myrobacletium avi wihthin 60 secsnds after

avivm-lntracellntare
comtant but contanikation by croanic matarial signifcanty affocted the miczbizidal propertias’™,

The microblddzl ectivity of a naw disinfeciant, “suparcidized water,” has been examined The
concept of electmiyzing salne to creale a of ling becausa the bask:
izls of salne snd eleciric

ity are al The and product (l.e., water) does hot damage the
emdronmint, The maln products of ks watar aza b ack {0.9., ala ofabout 144
m/L) and chiorine. Aa with eny the :roblal activily of water is strongly

affected by tha ol the acfive lng free chiodne) ™. One manufatturer
generales the disinfectant at the polnt of use by passkiy w saline solution cver cooted ttanlum electmdes
2t 8 amps. The producl generated has a pH of 5.0-8,5 and an axidatign-reduciion potential {redax) of
>050 mV. Althbugh suporoxidized yrater Is Intended to be genaratad fresh at the point of usa, when
fasted under claan condiions the disinfectant was effective within 5 mimies whan 42 hours ald .
Unforiunataly, the equipment required fo procuce the product can be expensive because parameters

d. The solulien

such as pH, current, and redox potential must be dosely i 1o blologic
Hestres. Although the Unlted Kingdom chaims tha solutlen ks and nond: I
o end and g aqul ona flmdbla P Qlympus Kay-Med,

United Kingdom has voided the warranty on th W water Is Uted fo disinfect

them **., Aswith any germicida faamufaBon, the user gholld check with the device manwfachurer for
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P ty with the eid ionel stodisa are needed to delenmlne whether this acktion could
be used as b othar diei o an for hand washing, skin antisepsis, room
cleaning, or i {2g., 40339, 1n Oclober 2002, the FDIA

;ﬁ;d asupercuidized water as a high-evel disinfactant (Fb.n.pelsuna[op.mmwiuﬁm. Saptembor £8,

Mode of Actien. The axect mechanism by which trea chiorine destroys maoorgenlsms has not
iy chiorr

bean i from a number bf factors: oxidation of suithydrd

ednzymes and aming acis; ding chi of aming acids; loss ofi contents; d

uptake of nutrisats; INhisHion of protein sythesis; & Yoer tptake; cxddation of resplratory
braaks i DNA; and depesssad DNA

nta;
aynthesis "':’". “Tha actual micrcbicidal machanism of chiorine might Frechve a comblnatian of thase
factors or the effact of chiorive on criical altes ¥4,

Mi Activily. Low of frse evallable chlorine (a.g., HOGY, OCT, and
elernantal chiorine-Cly) have 8 biocldal effect on lasma (25 ppm) and vegatathva bacieda (<5 phm)
In seconds I Lhe absance of an organicload ***%, Higher concentretions (1,000 pom) of chiorine st
raquired o kill M, fubearzuioais Using the A of Officlal ly Chemists (AQAC) ubereulocidal
1ast ™. A conceniration of 100 ppe wil Kill >59.5% of 5. stophaes sporas Wilhin 5 minules 4452 and
destroy mycotic sgents in <1 hour ™, Ackified blaach and regular bisach (5,000 ppm chiodna} can
Inactivata 10° Clostridiam difficits spores in <10 minules 2, One shudy reporiad thal 25 different viruses
were Inactvated In 10 minutss with 200 ppm avaliable chiorine . Several sfudies have demansireied
the effs of dikred eodlum by and other d ta HIV®. Chlorine
(560 ppm) stewed Inhisition of Candids aftor of exposure &, In using the ADAC
‘Use-Diution Malisd, 100 spm of froe chiofin killed 10%-107 5. atreus, Satmonells cholgrassuis, and P.
&sruginosa iy <10 minulas 7, Because housshold bleach conlaing 5.25%B.15% sodlum hypochlarite,
or 52,500-61,500 ppm evailabla chiorine, 2 1:1,000 diiullon provides about 5362 Rpm avadabls chlorine,
and & 1:10 diution of househeld bisach provides about 6250-8150 PP

Data are available for chlor h gi
sporicidal, tuberculocidal, and viniidsl abe! claims **. A chiotine diaxdde ganeralor hoa besh ehewn
fTactive for d 't doscapes > bul itis net curently FDA<deared for Uise as a high-
level disinfectam ™. Chisine dioxite can b producad by mbdeg selufions, sush & a solution of chiorne
with a golufion of sodium chiorite %, In 1886, a chiorne diaxide product was voluntarly romoved from the
market when it use ceussd ez ubea-based dialyzar metnbranes, which allowerd basterie o
migrate from the dislysls fluid side of the dlalyzer 1o the bioad eide *7.

Sodlum dichlorolsocyanurate at 2,500 ppr avatiabla chiorne ks etfective against bacleria in the
presenca of up ta 20% plasmma, campared with 19% plasma for sodjum hypochiorila at 2,500 ppm *4.

“Supsroxidized water” has been tested sgainst batteria, mycehacterta, viruses, fungl, and spores
LEME, Freshly poecated superouidized waler is capkdly effeciive (<2minutes) In achleving a S-logp
of lc mi fle., M. fufercwlosis, M. cheky HIV, mufidrug-
reslstand 8. acrpys, £ coll, Candide sibicans, Taecalis, P, Inthe absenca of
organic loading. However, e biscidal activity of this dialr o b inthe
of organic materlal (s.5., 5% hoas serum) “=*%*2, e bactasa or viruses wers deteried on artifdally
contaminated sndoscopes after 2 5-minulis exposure to superaxidized water ** and HBV.DNA was ot
detecled fiom any an experimentally with HEV-positive mbred sora aflsr 3
disinfectant exposura tims of 7 minutes*,

Lizas. Hypochiorites are widely ussd In healihcem facifes in a varlsty of settings. ™ Jnerganic
chiarine sclution is uged for disinfocting lznametsr heads ™ and for spal-disinfaction mmumﬂoamd
Beors. A 1:10-1:100 diution of §.25%6,15% sodium hypochlocite (.e., housshold Bleach) 2749 854 o
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with & da, ard these Tert o sole n Kay
frovisicns of the OSHA gtandard that protects workers from 9Xpastra i frmmaldehyde appear In Tife 29
&f the Code of Federal Reguiations (CFR) Part 1910048 {&nd equivalent reguletions In stxbes with
OEHA-spprgved taia plans) 7,

Moda of Aetion, F I e by ol the emino and
sulliydral groups of pro’sins and ring nitrogen aloms of purine bases =,
! ! Activity. Varying of ag. c

solutions: ya
wide ranga of mi of p 5 in 10 minutes required an 8% concentration of
formalin, but all ather vinees lested wera Inactvased with 2% formalin ™= Fout percent formaldehyde ks a
tuberculocidal aganil, Inactivating 10" M. fuberculosls in 2 minutes 2, and 2.5% formaldehyde inavtivatad
about 107 Satmoneda Typhi In 10 ministes Inths prestnée of oigenicmatter 7, Tha sporicidel action of
formaldahyde was slower than that of gutaraldehyds in comparative teels with 4% beusous
1 delyde and 2% gl agalst the spores of 5. anthracia®, The formsidshyda solntion
required 2 hours of contact ta achisve an facior of 10°, wheraas gl quired ondy
18 minutes.

Usas. Although formeldshyta-aloohol Is w thamical stertlant and formaldelyde ks a high-evel
dinlnfectant, ins heallh-cars uses of foimaldehyda ere limiled by s ritating fumss and Jts pungent odor
even aivery kw levela (<1 ppm). For these regsons and othars—such 23 ltg rols as & suspected human
cartihogen Inked 1o nasal cancer and lung cancer ™™, this germicide Is exciuded trom Tabls 1. When it
is uged, , diract expostita o employess penorally Is lmited; however, sxcassive Lpoiures i
have beon dog for emp renal units 47, and ghudants in 8
gross anatomy * R % I the health-care satfing o prepars viral vasdines
{a.0. p amd asan Bgent; ond A ahd
historically bas been used fa siafize surgical Insinoments, espacially whan mited with ethanct. A 1597
survey found $hat formaldehyde was used for rep ] by 34% of 1.3, hemodialyst
centers—-a 60% decreass from 1953 ™% 11 uged e1 room femperature, & concentation of 4% wilh &
menq;gcsuraondhnmh quired 1o dlsind hemodl reused on the same
patient #2= Aqueous fumaldehyde solusians (1%-2%) alse have been used to disinfect the intamal
fiuld ya of 2. To inlmlze a potental hoalth hazerd 1 dalys's palients, tha
dialysia must be ly rinsed tasted for residual formaldahyda before use,

F a eniid polymer of can be rized by hest for the gaseous
decontaminalion of laminar fiow biclogic safely cabinels when malnisnance werk orfiker changes require
access io fhe sealed portion of the cabizet.

Glutaraidahyde
Overview. Gh de I3 a sahrated thal has gained wids acceptanoe as @ kigh-
fevel disinfeetant and chemical sterdant 7, are aticl Iy

In this stata ara not sporicidal. Only when the solulion Is actvated” (made alkall ) by use of

agents ta pH 7.5-8.5 duss the soluion beconia sporicidal. Gnee sctvated, thess aslutisns have 8 shelf
nremmmﬂyﬂdayabmmu(mspn jon of the lecules at alkaline pH
levals. This polymerization blacke the active sites proupsy of the

ate responsibie for ita blocidal ackvity,

Noval gl ion= (a.g., gl yde-phansl-sodium phenate, atd
1l b kel )P [n the pest 30 years have ovarcoma the
prablem of mpid loss of actvity (e.g.. Use-Ifa 28-30 days) whie generally malntalnlng excelient
microbloidal actvity =%, Howayer, antmicrablal acthvity depenca not anly on age bul slso on use
conditions, sucf) 23 dliution and erganle stress, Manufacturers' Meralura for these preparations suggests
the neutral or alkafine iy ior fo

and Pprop p
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&0 EPA-regl Thas bean for d i blood spits.
For small =pibs of blood (1., drops bf blood) on nonorifical sufates, the area can be disinfecled with @
1:400 dllwion of 5.25%-6.15% 3o of an EPA-regh tuberculocidal disy

Bacause hypochkwites and other L3 [ In the prassnce of blood &%
#4%, Jurgo splls of blood require that the trface ba cisaned before a1 EPA-registered disinfectant ar a
1ﬂum|m1mnmnh-ﬁuusduuunarhoumhnldﬁumi:wpllodsﬂ 1f & sharps Enjury 5 porsibla, the

suriace mibially shouid be o LM, mhen cleaned and disi {1:10 final )
", Em:nnmdwayaﬂmuﬂbehhnhmrﬂpsmnaoush-p]l.:y.Mremsoongpmnvallnhh

ng CPR tratning

ehiorine for 10 mini ded for mankina **, Full-skangth
beach has bean for selfdls of ¥Tinges uyed For Hicit-drag infection
when neadie-ansanga programa aro not avalisble. The di Inthe i
of blsach reflects tha dificudty of cleanksy te Irariar of needies and syringes ard the use of neadlos and
syringes for parsnteral Injecion ™. Clinlcianz should nol atter their use of chiorine on envionmental

rf the basis of tasting les'thal do pat eintulate actiual distfection practices =,
Ciher usea In healihcare includa an en Imigating agem in and o a disinfe
for manfiins, laundry, denital appliances, hydrotharspy tanks 2 4%, raguiated medical wazte bafors
disposal ™, and the waler poabisn lysla conters and hemodialysis machines 5,

Chiodre Jong hae been used as tha disf waler Hy 7 ofa
eha-contaminated hospltal waier Bystern ** rasulted In @ dramatic dacrease {from 30% 16 1.5%) In
tha isolation of L. premcphlie from watsr oullets and of| Lagl
clisease in an affocted unit ™5, vater dii with by runiclal wedar-reatment
plants substenially redy r? Legk disease ™", Chindns
dloaddaahnh?f Boen used tp condred Leglonska k1 a hospital water supply. ™ Chioramine T ind
have been used o di T

Hypochirite zokutions In tap water até pH 8 stored et room tamperature [23°G) in dlossd),
opaque plastic canlainers can lose up to 40%-50% of thek frae avallable ehiering level over 1 mandh.
Thus, tauser wished o kava a acfullsn 50C ppm of avallable ehioring atday 20, ke of she
uwuldprepamasommmnhﬂng1.000pnmnrdalmauimqn.sndlumhyp\:MMMmduas
not decompoae after 30 days when stored in & Gosed brown battis 7,

Tha Use of pawders, composed of s mbrure of a chiorno-releasing egent with nighty absorbent
resin, for disinfacting spifs of body fluids has been evakated by aboratory 19sts and hospital ward tale.
The Inclusion of rticles in formulabons markedly Incrasses the volurns of fiid that cen be
soeked up becatze the rasin can sbeorb 200-300 times ks cwn waight of fuid, depending on the fuld
conslstency. When exprriments! formedations eantslring 4%, 6%, and 0% avallabls chioring wece:

£ surface tast, l i b b acthity, One
probiemwith chioring refessing pranules Ja that they can generate chiorne fumea whan applied 1o tring

Formaldahyde .
Overview, F Is used as ] Inbalh Hs lquid and gasecus
siates. Liquid formaldahyde will ba considersd brisfly In this seclion, and the gaseous form 1s seviawed
elsewhers ™, Fermaldehyda (s sold and used principelly as 3 waisr-based sokuien called formalin,
which Ia mm-ueg_m % walghl. Thu ag a b wherculocids, funglcide,
vinuclde and spocicide ™ ¥ 577, OSHA, indicated that formaldehyde shotld be handied S the wotkplace
s & patential carcinogen and set an employer sxposure standard for formaldehyde that limits an 8-hour
t \phiad average exposurs concentr {0.75 pom Z*¥%, Tha standard Inchedes a second - —
permissibla expostrs limit Iy the fomm of & shor-eam expoewrs Hmit (STEL) 0f 2 ppm that ks the maximum
axpasre akowed during B $5-miaute period ¥, Ingestion of formaldehyde can be fatal, and long-term
Expositre fa kow levels In theair or on the skin can cause actma-ike respiratory problems and skin
rritation, such 23 dematitls and lbching. For thess repsons, employees should hava Emited dinact contact
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those of acld snd a few d reports these clalms #2850 Loy
‘twa shedies found no difference In the mitrobiddal activity of alkakne and acid ghitaraldshydes ™™, Thy
use of. basad sohrions In health facklit 0 bacatwa of thelr advantages,
inclding excallent biacids) progerfies; actviy In the presence of organic matter (20% bavine sarum); and

atton fo i b rubbez, of plaatic eq {Tables 4 snd
13

Mot ef Actfion. The biocidal activity of results from lts of sulfh

hydroxyl, earbexyd, and amino growps of microerganisme, which ulmnNA.DNkagwufeh Iymttesis.
The o .

af agfion of by

Microbicidet Activity, The in vitro Inacth of mik by been
Investigalsd and roviewed "™, Bevaral Investigators showed thet >2% aquacus sokions.
of glutara’dehyds, bulared 1 pH 7.5-0.5 with sodfum bk ly kikod vag bacteraln
<2 minutas; M. kbersidosis, fungl, and viruses In 250 minutes; and spores of Bacius and Clostoken
speciea ln 3 hours ** ¥, Speces of G, oficie are mare rapidty klled by 2% ghiaraidehyda thes sre
spores of other spacies of Ciasriium and Backtis ™22, Micrsorganksms with substantisl reslstance
to ghutareidahyde have been reporied, Incuding b L Micob:
aviva-indrasaliul: b

M-“m "l.-a o ik e L} Dﬂ_fﬂn al
(ag.;au' P"l' g, T g d Coy LR, EM.
helonsa fn 2 0.2% g hrfian uesd o siors heart valves ™,

Twio percent alicaline ghriar!dehydde sohution nactivated 10° M, Juberctiosls calis on tha surace

of panicylinders wihin § minules st 18°'C ™™, However, subsequent studiss" quesfionad the

y prowes: Two percent alkaine glutaraliebyde has slow action (2010
*30 rl'lrla.n&agalmiM. d with stechose, fodine,
and - of M. avium, M. intracalulary, and M. gardomee were mors reslstant to
Ineciivelion by a 2% alaline ghilaraldeiyre (estimated tma o complets nactivation; <60 minuies) than
wers virulent M, fub - time to completn | 25 minules} *%. The rate of kil
was drecty proportional 1o the tamparatue, and a d [ M. could nat
be storlized within 10 minutes ™, An FDA-cleared chemical starflant contining 2,5% ghilaraldeshyde
uses increased tpmperahure (35 C) tb foduca the fims required 1o schlove high-evel disinfection. (5
inutes} *** bt ils use Is limited 1o i endi Ippod with a heater. In

anolher study empk fiters for it of mycobactedaidal achty af 2% akaline
wde, complete i was achleved wiihin 20 minutes at 20'C when tha test lnoculum
was 10' M. tubsrooiosts p . Several i CAE-TL ALK K have demonsiratsd
st glutaraldehyde solutions inactivale 2.4 to 5,0 logse of 84, fuberctdosis in 10 minules {includiz g
mulidrog-resistant M. tuberculosis) and 4.0-5.4 100,q 55 M, fub Js in 20 minules. On the basls of
thase data end ofher shudles, 20 minutes at rsom lemparaturo [s conskfanad the minimum exposurs Bme
Eegﬁ o ﬂrsl%ﬂylﬂ" Micoh cthar bactarka with 22% ghrtsraldehyde ™ T2 .46,

Ghrtarafdehyds Is commonly dilvted duting wse, and studies showad a glutaraldebyda
concentration decline after a few dayn of use I 2n sulomatic endoscope washer ™%, The decline
oecurs because Instrumants ara not tharaughly dried and water is camed in with the Instrument, which
inereases tho soiution's volume and dikuies ita effective concontration ™™, This emphasizes the need to
ensure that s with an
Dats thal 1,0%-1.5% Is the minimum effective concantration for 52%
Ylitaraldaliyde solytions when usad 2s = high-tevel disinfootant ™ %4 5288 "t o il toxt stips or liquld
chemice! monliors ' aw availabe for detemining whether an effective congentration of
glutara'dehyde Is present despiln repeated use and dllution, The frequency of {esting sheuld be basad
on how Bequently the solufions sra used (g, used dally, test dally; used weakly, test bafors use; usad
30 times par day, test each 1 uss), but the sirips should not be used fo exdend he usa lifa beysnd tha

date.” Data sugguest the ch Tnthe test shrip o wilh fime *= and a
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i dale shauid be placed on the botes. Tha botllu of test stips shouwld be dated
whanupeoed mdus:dfwﬁ!p-i:dofﬁmehm!odmma boﬂle(e.g..1zn days). The results of test
st kis kosn pretiminarlly evaluated
foraccuracy and mr\gu“‘b\ﬂwrﬁamhasbeenqumhnuﬂ"’. To ensure the presence of
minimum effective concentration of fhe highdevel diskfsclant, manufacturets of some chamical tost stips
fecommend the use of quality-control mcemmshemmthashbspeﬂumprwedy Hihe

manufacturer of the chemical test stiig o usmﬂlouh‘wmw

withthe. n shoutd be

unsafe when the 1ast indhzs;a E] dlluuon beluwﬁla produet's minlmum eﬁ'adha conceiration {MEC)
lly to <1.0%~1,5 ) by the Indicartor not changing

AZ0% Mraldehydb—?.US'X- phencl-120% sedivm phenate product that contained 0,125%
% phanot-0.075% sodium phenala when diluted 1:16.ls not recommended as a high-
ievll diginfactant because it [adka haclercidal activity In tha 4 pragence of argeinic matier and lacks
jicidal, Winucidat, and achvity RS TLIAN  Necambar 1091, EPA
Issued an order jo =top the sale of al Eatches of thls product becaugy nreﬂiw:.y data -iwmm-
Pproduct 8 net effective agalnst spares and possibly olher

tlaimed on the label ™%, FDA has cleared a ph uslhl.gh—luvel
disinfectant that cantalns t.12% with 1.83% Ta uss
.t')‘mrFuA dearsd gl starTants thal contain 2.4%-3.4% glutarak are used undiluled
Yises. Gmmldehmels used most &3 a highave! disi for madical
such as tubing, dalyzers **, ”““an
ﬂurapyequlpmmﬂ h-rmdlafysi mn)aﬂunm and ﬁdyme dellvery systems ', and reuse of
fs dva Lo metal and does nol

dlmagu lensed inatuments, ubbar. ofplasﬁz. Glutaraldehyds should not be used for cieaning
mmmmhismh&:md expansive.

Collils beffaved caused by from resldual solulion In
endoacapa scfutian chernels hias boen regorted and ks preventsble by carful andoacopa asing %2
- Ona study found that residual plutaralSahya levels wera Bigher and move varable al!-'manual
dlsmfecbun {<D.2 mgi. to 1595naﬁ.]ﬁsn after automatic disinfection (0.2-6.3 mp)™", Simliarly,
and comeal d wers caused by thatwera
rinsed after soaking in 2% plutsmidahyde ™=,

Healthcara pereonigl can be expased 1o slevated lovals of glutsrakichyds vapor whan
equipment Is processed in poorly ventialed rooma, whan safls seeur, when giutarsidetryde sohrtfona are
activated ar changad,™, or whon open immersion 'baths are used, Acirle or chronks exposure can nasult
In 8Kln isritation or dermalitls, mucaus membrans britation (eye, nese, movik), or pulmonary Eymptoms
Fepetn Eplsm-. allarglc cordact denmatils, annms' and thinlls also have been teporisd In

rkers expoged 1o gl
1 de exp hould b 0 Bnsure a safe work emironment. Teslivg can
hndmnhyhuzledwquu:nm:ngelhhdgs h muunfhmn detacior,
Titer ol dd
{HPLC) wi!h an uhrmn?et (lN)datados'. a passive bedga/HPLE, or8 hundhald ulul:ra!da?lyde a!r
rordtor %, The sllica el lube and the DNPH: the 0.05

ppmmmnglm The pessive badge, m:m&nwhﬂo!dehcﬁmlrmnﬂhmdmghalmma
Amurical Cuunalnr Gevemsmental Industiial Hygianists {ACGIH) colling laved, Tha celing lavel is

oo elose to the meler's 0.03 ppen Umit of detaction to provide confidendain
thereadings ***. ACGIH does not require 8 specific manhoring schedute for glutaraldehyde; however, a
menitoring schodule Is needed Lo ensurs the bavel |s less than the ceiling mit. For example, monlioring
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mindex), Turmlcidﬂl (>5 fodwredieciion In Zuminuwsj. baclericidal (>4 logyg reduction In 5 minutes) and
virucldal (5 logwo Fadtction In 5 minutes) *=. Synerglstic saoricidal effects were observed whan spares
wers exposad In:wnbmaﬂondhydrngan peraxide (5.9%-236%) and pem.esc scd %, Other studias

o d the anth ty of peroxide agalnst limr-whdﬁu'
usmgaaﬁ" ddi 6-5 minutay; tis
dme i with di g (15-20"%“!‘5!!11.5* 50—60““![5::1075%).

Contentrations of hydrogen pencxide from B% 1o 25% show pramisa as chamical slerlants, Tha
product imarkaled as & sterfant (s & pramixed, repdy-to-uee chemieal that ontalns 7,5% hydrogen
pertidda and 9.85% phosphoric acld (o malntals = tow pH) ™. '.I'hnmyenhadadddafadvnyaf? i
hydrogen parxdde has been comobemted Ina. s?udy#\aw!ng
A, trbarculost aﬂer a 1B—nirma wowru Mnﬂmﬂn wera required ror>99.9%mac|lnﬁun nf

and HAY nd 6% dde wene unable b inaetharte HAV In 1
rrﬂm(ahuwnlwun" When the I 7.5% hydrogen parcedda at 10 minutes was
compared with 2% abmine glilarakdabyda at 20 minules Innmual dislafaction of sndescopes, no
signficant difference i gemmicidal aciivity was obrservad ™, ). No compiaints were secelved from the
marsing o medicsl statf regarding odoe o toxicity. In ona study, 6% hydrogen peroxide {uhused product
was 7.5%) was mare =I1ecuvs In iha high-leved disinlaction of flexibls sndoscopss than was the 2%
plutaraldshyda selution 5. A new, rapic-acting 13.4% hydogen pertedds fammitation (that is not yet
Fm:lend)has and virucidat efficazy.

data solut slerllizas In 30 mi provides high-level
aslnfecsmmsmmas"' B has net been used long h tn evalisate ratesial
and other devices, by
manufadumisnaeﬂed.

LUnder nenmal nundﬂlom l'ryd.'ogen parcxide bs extramely stable when properly storsd (e.g., In
dark The Joss of patancy in emall containers s lasy than 2% per yaer at

amblest temparatures 7,

Uses. Commarcially gvallable 3% hydrogen peroxida fsa stable and effective disinfaciant when
used on inapimate surfaoes. h has baen used In concentrations from a%hﬁ%fnrdtslmu‘ﬂng'son
contac] lenses. (e.g., 3% for 2-3 hrs) =% onometer biprisma 3, venisiors ™, fabrics . ad
andoscopes *®%, Hydrogen pemxﬁdawauﬂscﬁva In apot-dlsinfacting fabrics In patisnts’ moms *,
Comeal damagl from 2 hydrogen peroudde-soaked tonometer fp that was nat property rnsed has bean
reported ™, Hydrogen peroxids also has been Lustited [nlo urinaty dreltage bags bnan alhrnplw
eliminate the bag 83 8 source of biaddar bacterkiria and environmental contamination %, Although the
instillalion of hydrogen permd:faimn the baymdunad micrablal mmamhaﬁunoﬂhe beg.ﬂ\lspmeudum
«id not reduce the jndd

A chemical irilation resembling psemdomembrancus colilis caused by either 3% ‘hydragen
paroxitle or a 2% ghitaratdshyde has heen reported =, An =pldemh orpseudmnblme-llh enterils
and colilis In seven padants (1 g iy wnlt alen b
Inadequalte finting of 3% hydragen paroxfde from the endumpo

Az with other chemlcal sterilents, ditution of ta hydrogen peroxide must be monilored by
regularly testing the minlmum effectiva concenlration {1;-. 7.555—6 O%). Dompahbmlymsﬂng by Olympus
America of the 7,5% hydrogen peroside found both
srodizedmetal fin'shas) ® and funclional chenges with tha tested endnscupes (Ofympus, vmﬂm
communication, October 18, 1828,

todaphets
Cverview. lodine selutions of tncturas Iong have besn tised by hedlth mufesslanalspnmaﬂlyas
an skin ot Hssue, Tod , on the olher hand, k used both as
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shoukd bedane fnitielty to determlr lavais, after | or equipment. ch:nﬂes andIn
In the abi of an OSHA pe:minlblee:q:usuel]‘rrﬂ.ﬂ

nlmmldehyderevd is highunlunma ACGIH caliing fimit of 0.05 ppm, comective acfion and raput
monftoring wauld be prudant ¥

Englneering and work-practica conirola that can Be used 1o resalve these proklems kciude

cucted exhaust hoods, sl systems that pfovide 7-15 eir exchanges per hour, ducfiess fume hoode with

absorbents for the glutaraldelyda vapor, Hght-iing Tids on immersios baths, personal prolection {eq.,
nitrlls or bty Tubbar gioves but nct natural latex ‘”uves. gogghes} o minimize skin or mucqus mambrane
cenlact, and P controls fall (o malral levals balow

the celling fimit, sidar the use of il {e.g., & halffa P with organic

vapcruﬂndus“qraypu'c supplied with a tert i &
peassure mode} ™', 11 geneml, enginesring controls arm prafsmad over work-practics and admintsimthve
contrals becaussihuydonolmq\lreoc‘hs;zaﬂsd icn by the heattih-care worker. Evmmgph

eforsemant af tha CSHA ceiling limit was suspended In 1953 by the U.S. Gautnmppml 2 Ity
=mployes exposure to 0.05 ppm (mdkzsln ACGIH} s
can irftate the eyss, tioat, and lrgluhmldehyda cispmdlhmuwhwmtymer
Syslar 18 vesirictad, sodum. blsulfutu con ba usad b It gafa for
disposal,
Hydrogen Paraxide

Cverviaw. Tha lilecaturs contalns ssveral of the prop 4

and powenlal usss for stabifized Tydrogen perceida in the haslih seiling.

pgoad garmicidal ldlvﬂ“hydmgan peroxdda and gitast iq its bartercidal, virucidal, agoriddal, and
fungicidal propertias (Tables 4 and 6} Tha FDA websita [ists clearsd Uquld chezmical steriants and
high-level disinfectants containing hydrogen peroxida and fheir cleared contas? candllona.

Mode d‘AclJnn lwdmgm pero:dsa works by produung desinicive hydroxyl fres radicals thet
m:ﬂa:k Tpid Catalase, produced by serobic
syslemas, can profect calls om |
melahuﬂwlly prodeced hydmgen pamxlds by deumd‘mg hydmgen pecoeddeh warter and oxygen, ‘This
Hatans:

Microblcldel Aciivily, Hydrogsn peroxlda I setive sgainsta wide mngs urrn!auuganlsm
Including bacieria, yaasls, fungl, viruses, and spores "™, A 0.5% accelerated hydrogen
demnnmlad baclericidal and viucidal Bc‘ﬂvltyln 1 minule and myecbacterddal and fundddll InMUh

5 minutes *=, Iy of hyd permdds In udng has heen
demnnstmted agall)ﬁuvuddyaf" it L2 with high cellular
calalase activily (eg., S. 5. marcescsns, ,mdmewmsammqumao-snmwa
uxpohura o B6% hydlwun pacxdde for 2 10% in call caunts, wharaas with lowar

myf-& E. cofl, Sireptococcus spaciat, and Peesdamonas spacles) required only 15
minutas’ = In an investigation of 3%, 10%. and 15% hydrogen peraxide for reducing
spacecrafl baclmial pupultﬂw.acamphla Kl of 1u"iphmu (1.8, Bacius species) occuired wilh a 10%
time, A 3% for 150 nénules kiled 10® spores In sk
of saven nxpomm lrials . A 1l:bi hydrogen perasdda solufion rasulsed Ina 107 decraase in B,
atm purs spaves, and & 270° decrease when tested against 13 pther pathagens in 30 minutes ot 20'C
. A:i 0% hydrogen paroxdde solufion was Insffective against VRE aRer 3 and 10 minules exposule
** and cased only & 24og:0 reduclon In the number of cysta in epp y2
murs"’ A% mmlzcd Tydrogan pereiide provad to he sporiidsd (B hotrs of exposure),
lw!ns], (5 minvies) at full srength, virugidal (5 minutes) and bactericidal
(3nhm]a1ﬂ"’= testwas ussd *°. Tha 7% solufon of hydsogen
paroxide, tesled after 44 dhys nfstma: {in the form ofuenn-luadzd cariea and mp[rslnrymmpy
was 7T d n 6 hours), {85

i for Di: and Sleri in} Faclites. 2002

disinfectants, FOA hes nol deared any quid chenical sterilanf or high-fevel disinf
asthe main actve Ingmdiem..&n lodephar ls 8 mm‘bhaﬂmofiudna and a ethlfizng 2gent or camler;
the resuling complax voir nfhcﬁnaﬂmrdmusnnﬂwmum
Indina lnaqu:ous =dullan ‘The best-known and most widsly used isdaphor X povidone-ioding,

d of pol with fodine. This produet and olher lodophorg retaln the germicidal
emmeyulbdhabmmbdlnegmvymnmsawngnndrdaﬂvalyﬁeufmmﬂndlmhn:y“'

. Several teporis that Entrinsle micreidal
povidone-lading and Jock "““‘tamdumappmlsalnﬂhadmmlmyanduseof
Iadophora™?, "Fres* iodina [1y) dinstions of
lod repid then dmufull-shnum povidone-lodine solution.
The reason Tor the ob ihat ddution acfivily Is unclear, but dllubon of
prdmo-ladlnsnghlwmnma ladine Inkage to the cerler polymer of

1ren Jodine in solution ™, Therafers, Jodophors must ba. dikded according 12 he manufacturers’
Hh\hr

Made of Action, Iod‘necmpanel.rate e cell wall ul‘rriunuganlsm mir.w and the Jethal
affecis are bedlgved to result from of protain and r d synthasis.

Microbicidal Activity. Published reports on the In vitro antimicrobial effeacy of fodophors
demonsirate that iodophors are bactericidal, mycobactericidal, and virucidal byt can requirs protonged
contact Gimet o Xl certain funpl and Baclarial spores "7 W% Tireg brande of povidons-lodine
solution have demonstrated mora: ‘eld kill [saconds to minules) of 5. aurews and M, chaknse sl a 13100
diution than did the sfock solutian. Thavirudda!sﬂiﬂ!yof?ﬁdsnmnmblelodhm
deimonskrated sgainst seven viuses 7, Oﬁerkrwesﬁam have questioned e nrﬂuawoﬂodophum
apainst pollovire In 1hs presence orc»gunjc mattar andrmvlrm 8A-11 In cistiled of fapwater 20,

thatt But they are
{ubercufocidal, funglcldal, vinucidal, and hmdddalamwlrmwmnended use-dlution.

Uses, Besldes thelr use &5 an Jodk have been used for tiood
culture botdes and medical equipmant, sud'nashyd:oﬂm-apy tanks, lhennornalm andendmnnpe&
Antiseptc lodophors ere not suitabls for use as hard-surfaca

lodophors as cortaln less frea loding then d thate fomulalad a
diginfectants ™. Todine or lodine-basad anli‘-e?ﬂns should not be usad on lllcons catheters bacause
1hey ban mmulynﬁeﬁme ellcons fublng

Ortho-phihataldehyda (OPA)

p isahlrm-level" k that recelved FDA claarance in
Qctohar 1983, It conlaing 0.55% 1,2-b {OPA} CPAsdlution s a clear, pate-
blug ligu/d wilh a pH of 2.5. frnbles4and5)

Mode of Action. Preliminary studies on The moda of actien of OPA suggest that both CPA and
glutaraldehyda Infecact wilh amino scids, pratelns, and microsrganisms, However, OPA TS a less potent
crosz-linking egent. This is compensated mwmnpopmucammamamofom thatis kely to

asist Iis vptake through the outer layers of s S5, opa,
eppeare to il spares by bleeking tha spore genmination pmcsn "‘
Microbicidal Activity. Studles have ecellant ivlly In vitrg = -3
“A¥RIB Eor examale, DPA hag sl-lperklr myuobad.w!ddal athity (5-;og.. retiuctionin § minuies) fo
The mean Ome for M. boyfs using 0.21% OPA.

with o 1 ™%, OPAshowed puodscBily -
u;alnllﬂm nwwhadana lgshed hclud!ng ﬂm;ﬁulam]dehydmsiseant siralng, MD 5% OPAwas nol
sporkidal with 270 minwies the pH from its evel (about 6.5} to pH 8
Improvedmespodddalam‘lyufoPA“' “Tha lavel of blacidal snﬂv!tywasd]‘rwymmedhm
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. lemparature. A greater than 6-logss reduction of 5. atmphasus sporee was observad in 3 hours at 357G,
than In 24 hours 11 20°C. Also, with an exposure &me <5 minules, Mocidel acivity decraased with
increasing sarum concentrafion, However, aficacy did not differ when tha expasure Ene was 210
frinutes ™. In sddition, OPA ia affactiva (>5-Jog,, reduction) agalnat a wide range of microgrganisms,
Including gl yds-rost sad B. atophaeus spores .

Tha Inuznce ol such as P, t20.55% OPA has
been Realstant o sub: Y y 10 OPA after
laboratary anhphinn&og“mduwmm incrmased by G.54 and 0.91 forzesistant and multiresistant.
siralns, tes) AT, mmﬁammunumwOmmneﬂth.amumm
sasistard to 2 variely of disinfectants €an were subcutiured cells ™%

Uses. OPA haa severat potentlal advantages aver ghataraldehyda. Il has excellent stablity over

awida pH range {pH 3-9), ks nolamawnlnihmluhayssandmlpungu".dmnotmwe
has a baraty edor, and requirsa OPA, lika

has excafient material compaiibilty. A potential disadvaniage of OPA s thet R stalns proteins gray
[wctuding unprotacted Skin) and thus mist be hendied with caction ™, However, Skin siining would
indicate imgroper handfing that requires addifional training andior personal protective equipment {2.g.,
gloves, eye and mauth pratection, and fuid-resistant gowns). OPA residues remaining on Inatisquately
weler-finsed fransepophageal echo probes cen stain the patient's moultt ™, Meticukous clsaning. using
the comect OPA exposura ime (e.g, 12 minutes) and copious tinting of the probe with waber stould
sliminzte his problem. The resulls of onb atudy provided a basls for a recommendation theat rinsing of
Instruments disinfected with OPA wit requin ot least 250 mL of water per channe] 10 reduce the chemicat
vesiun 1o & Jeval that will nat compromise patient or siaff safety (<1 ppm) ™. Persana) protectve
equipment should ba vom when eoflaminatad b iy and are handied ™.
In additfon, equipment must be thorotghly Mnsed to prevent discoldration of a patient's skin or mucous
mal

in Aprll 2004, e f: of OPA di information to users eboul patients who
an e resction after cysioscopy where the scope had bean
seprocessed el OPA. OF approximately 1 million urologie proced: using
reprocassad using OPA, 24 cases (17 casex in the United Slates, =X in Japan, one in the Unlied
Kingdom) of eteptylaxds-floe reactions have been reported after rapsated cysioscopy (typlcally after four
to ning {reatmants), Praventive measwres nclude removal of OPA residues by thoreugh rinsing &nd not
using OPA for g walegle In ussd ko treal patiants with 3 history of badder
cancer (Nevine Effan, parsonal communicaton, June 4, Z004; Product Notlicafion, Advanced
Stelization Products, Apr 23, 2004) ™.

Afow OPA clinfcal sfudias are avaliable, tn e clinicat-use study, OFA axposure of 100
endoscopss for 5 minuias nesulted In @ >5-40g,q rediction In bacterlal ioad, Furthermore, OPA wat
effeciive over a 14-day use cyde '™, Manufachwer data show that DPA willast fanger T an eutomatic
endoscope feprosassor bafora renching s MEcIImII‘(MEC aftar 82 cyclas) then witf glutaraldehyda

slate requiations. if OPA disposa through the sanitary sewer sysiem la resiicled, glyéns (25
tanbe used the OPA and make I safe for disposal,

The bigtHevel disinfiectant jabat claims for OPA soksten at 20°C vary worldwide {.g., 5 minutes
In Europe, Asla, and Lutin Amarica; 10 minutes In Canada and Ausirella; and 12 minutes in the United
States). These labe! cizima differ wordwida beteuse u!'d!f[erancas In the tast methedokegy and

requirsmsots for ficensure. In an aulemated bt with én FDA-clearad capabilly to
maintaln solubon t 26, the contact fime far OPA is 5 minustas,
@
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hydrogan penciide nacth all excepl b within 20 minutes. The 0.08%.
Paracenc ncid phis 1.0% e Hoctvsh  rated nl le-rosksiant
mycobacleria™.
Uses. Th of aci] and gen perodde bas bean used for ot
TR, The f dinlysis g & peracatic ndd-hydw?wen pertddo-based
disin’s iz L3 from 5% in 1983 to 56% in 16%; Olympus America

for g dialyzan pue
does not endorss Lse of 0,68% peracetlc ackd plus 1.0% hydogen parmdde (Olympus America, personal
communication, Apri) 15, 1938) on any Olympus endaxcope because of cosmello and functiqnal demage
and wilnot assume [lability for chemical demage resutting from use of Ihis praduct, This produst Is nat
cumrently avallable. FOA hes cleared a newet themical aterlant with 0.23% peracetic ecid and 7.35%,
hydmgen permide (Takle 4 and &). After tecting the 7.35% hydrogsn peroxkie and 0.23% peracetic acid
produgt, Dfympus Amerlca cancluded it was not compatible wilh the company’s fiexis gastminteeinal
this coach was based an studies where the fest inserfion tubes had falled
- because of swelling and foosaning of the black palymer layer of the tube {Olympus America, persanal
communication, Septermbar 43, 2D0b). .

Phenolies

Ovarview, Phenol has eccupled a prominent place in the fiald of hospliad diginfection sTncé s
Initiel tise a5.a lcide by Lister it kle pk work bn antiseptie swgary, b the past 30 yeers,
however, work has onthe phene d: s and thair
Fropariies, Phienol dedvatives originate when a funcenal group {e.g., afkd, phenyl, benz, ‘halogen)
replaces one of the hycrogen atoms on the e ring. Two phenol d; found as

of hosglia dlsinf are actho-pheryly and cettio-benzyl-p
of th oifter phenot deari are much Improved aver
those of tho pareni chamical, Prenolics ara chsorbed by Forous meteriala, and Lhe resldual distnfectant
c2n imitzie tiasua. Jn $970, depigmentation of the skin wag reported to hem\.;s“odbyphmgsnnlcidal
ing parzte

rissy butylghancs and p iyt 3
Modw of Action. In High concentrations, phenol acis as & gross protapiasinic polsan,
penelating and disrypling fie cell wall and the call profeins. Lo

9. Low of phenat
and highar molecular-weighi phenol derivathves cause bacteral death by Inactvation of essenta enzyme
systems and lea'mge of essenilal metsbolltea from the cell wall 2.

N mmbldw;gmmy‘. Published reports an wanﬂ?\mh:bial tfﬁacyufmn u;s‘u‘gmm_ .
+ One stdy demonsirated lithe or no virucidal efect of a phenalit I B4, Arus 11,
and poliovinus £ ™%, Simiarly, 12% artha-phenyipfenel falled to inaclivate any of the thraa hydropki
vkusas afler n 10-minule exposure time, althongh 5% phenol wan letha! for (hase viness 7. A 0.5%
dilfitien of B phenolic (2.8% ortho-ph 2.7% ortha-banzyt-pars-chiorophenal)
HV > and & 2% salution of Jic (15% ortho-ph and 6.3% paraderfary-amylphencl)
Inactiveted afl but one of 11 fungl te: .

M dala using tha ADAC mathod that

ara not L byl ars vrucldal, and bactesScidal at thelr
racemended use-diyion. Attsmpis to aubstantiate the bactericdal label dalms of phanolics using the
AQAC Use-nilviion Mathod cccaskonally have failsd '™ Howsver, results from thess game studles
havs varied dramaticelly among leboratodles testing Kentica! products,

Usos. Many phenoti ERA-regl: s dish {or use on
Surfaces (e.g., bedslda tablas, bedrels, and laboratory sufaces) and noncritical medical devices,
Phanolis are not FitA-clested as high-level cieinfeciants for uss with samicifical items but could be
used to pred; o ifical and devices befose lerminal stedlizalion or high-

Guideline Sor Disinfectan and in Healthcare Faclities, 2008

Paracatic Acld

Overvlew, Peracet, or e, ackd & ch d-by regid action egal
meroaganlsms, Special advanteges of peracstic neid are that i kacks harmfud decomposiicn produtts
., acktic acid, watsy, fryd ), enk of jal ', ard

{L , @ 3 '
leaves no mesidue. it rernaliis eifactive ko he presonca of igantc matter and is sporcidal even at Jow
temparatures (Tables 4 and 5). Peracatio acld can comoda copper, brase, bronze, piain stes!, snd
galvanized lron but thess effects can be raduced by sdditves and pH modfications. IL Ls considerad
unstable, parBotilardy when diuted; far axamgle, 3 1% sclution Josea halfits sirength through Rydrolyais In
6 days, whereas 40% peracelic ack! fozes 1%-2% of ity active Ingredients per month ™,

Mode of Action. Litlls Is known sbout tha mechantsm of action of peracatic add, but it
Beligved t function simllady to cther cuddtzing agants—that Ly, |§ daneturss profelns, disripts the cell wall
permeabilty, and cxidizes sulfrydryl and sutfisr honds in protsing, erzymes, and ciivss metabolits &,

Microbleidal Activity. Peracetic acld wil Inactvele gram-positive end gram-negativa bactetls,
fungl, and yaasts In <5 minutes at <100 ppm. In the peesence of organic matter, 200-500 ppm is
tequlred. Far viruses, the dosage range Is whic (12-2250 ppm), wih poliovins Inactvated n yoast
eaxirac In 15 minutes with 1,500-2,260 ppm. In one study, 3.5% peracetic weid was lheflectve agalnst
HAY efler 1-minuts expasure using a carret test . Paracetic ackd (0.26%) was affectiva (logys raduciipn
factor >5) agalnst aff test stralng of rla (M, M. aviom-k "9;3‘,’-“ o
&nd M. forfulfum]) within 20-30 minutes in the presence of absence of an arganic load ** 72, with
bacterial spores, SDD-‘HJ.BMW (0.05%~1%) nactivates spores in 15 seconds: o 30 minutes using a
=pore suspenslon tast = MATHS

Uses. An el lr od o Iy slariize madical ;g.?..
endoscopes, sthroseopos), surgical, and dental instuments is used tn the United Stales™ ™. Ax

by noded, dental handgi bo sleam sterilzod. The siefant, 25% peratetic acld, &s
dluled to 0.2% with flfered waler at 50'C. Simuk tria's hsve o excedent microbich
activity ™77, and thees clinical irials have demansirated both axceNant nersbial kifing and no cinkosl
tallures kiading t infction™ "> ™. The higts eficacy of the system was demonstrated in a camparisan
of the efficacies of the gyshem with that of ethylens cxida. Only the peracetic acid syatam oompleiaty
ifled Gbg’.!efu cheldnaa, E, fascals, and B, atrophaeys spores with both an nrgml::rnd Ingrganic

y Fan o =

g the epals, and urofogic
endascopic equipment processad by bigh-eve! disinfecion (with ghutarsldehyd=) with thoea of the
pemestcadd systom reporisd no chideal difarences bebwsen the fwo sysiems. However, the 12 of this
gystam led {0 higher costs than the bigt-lavel disinfoction, nchading coats for processing (3511 va, $0.45
per cycla), purchasing and tralaing ($24,845 ve. $16), InslaBstion (35,300 va. 0}, and endoscapa repala
(86,037 vs. 5445} ™. Furiharmon, trae clusters of infection wing the peracotic add mutomated

' wera Finked to ) bi when ii
channal connectars were used with tha system ', These clustars Hghlight the Importanca of baining,
proper modsl-specific endsstopa connedtor sysiema, and quakity-controf procedurat 0 ensure

ith e Hd

high-ievel disi jiable i the Uniled Kingdom containg 0.35% peracelic acid.
Although this procksct ts rapldly effeciive against a broad mage of G
the metal of endoscopes and is unsiable, resulting in aaly & 24-hewr use life 727,

Paracetlc Acld and Hydeogen Peroxide

Qvervlaw, Two chamical sierdarnts era avalabla that contain paracetic acid plus hydrogen
petexida {Le., 0.08% peracsfic ucid plus 1.0% hydrogen peraxida [no fonger marketed): and 0.23%
poracetic ackd plus 7.36% hydropen peroxide {Tablas 4 ard 5}, .

Microbickip! Activity. The fea of e actd and hyd! panudide have
™, Wanul; data 4 thi of acid and

An

[
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level disinfection,

“Tha use of phenalics in nurseries has baen questoned Bacauze of hyparbillrubinemla in infants
placed in bassinets whare phenolle d were used ™%t eddtion, bilsutin levele wens reported 1o
incrasga in phenckic-exposed Infants, compared with onphenalls-exposed Infants, when the Fhenclic
was prepared tohe dhution ™.

. i phenolics are vsed 1o clgan
nursesy fioors, they must be dkiled 23 reconwnended on the prmduct label. Phenalics {and other
disifactants) shoutd nct ba used o dean Infant bassinels and i whila ipled. X afe
uzed o 1 ly clean Infant by [ tha sutfaces chould be rinsed with
waler und dried betora reuse of nfant bassinets and ncubaters 7,

Overvhew. The widely uzed ag disinfectants, Haalth-
ors have b poried frorm Y compoundy
used o disinfest pabient-cata suppias i such or cardiac eath liret,
The are poad cleank bt high water harghens ' and materials euch a5 cotion and
(auze pads can make them less b ingoluble ipil o cotion and gauze pads
ahsarb tha activa Igrediants, resgoctively. Crie: stucy showed a significant decline (~40%~50% lower a1
1 houryIn the £ released when cottan rags or cellulose:-baced wipeds were

used ln;.ha open-bucket system, compared with the nohwoven spunlace wipers In he closed-suckst
systetn ™ As with sevesal other disinfectants (e,g., phanclics, lodophors) prannagative bectera can
suavive or prow in them *™,

CThemically, the i v I which the
ntirogen atom hag a valance of 5, four of the subsituent fadicals (R1-R4) ame alkyt er helscocyciic radicals
ofa given size or chaln fength, and the fiith (X} Is aalide, sutfate, or simlar radice} ™, Each compaund

its h

exhiblts tha sasrch for one compound with autstandng
antimbcroblal properties. Soma of the chamical nameg of ¥ used in
ara afkyl chicrida, alkyl didecyl dimatyt ammankim chicrds, and

dtalkyl dimethyl ammonlun: chiorde, m'nmrqmiwnlry ammazhium compounds {Ls,, fourh
generstion), refered lo-2a twin-chaln or tiafil quatemeries e,g. didecyl dimethy! ammonlum bromida

and octyt brornide), pu hard waler and ara folerant of
anfonlc residues T4,
. A few case raports h s3thma as @ cesult of o
benzatkonkum chlorde 77,

Made of Actfon. The becterddsl sction of the has been (ethe

Inactivaticn of energy-producing enzymen, danaturation of essential call profelns, snd disruptlan of the
cell membrane™”, Evidence exisls hat sipparis these and other passiiifies 7 4,

Microbleldal Activity. Resulls from manufachuren’ data shents and frem published scianific.
Terstura fndicate that the qratemadies sold os hesglial disinfociania aro generally funpiidal, bacteticidal,
end Virucidal agalnst lipaphild {enve'oped) viruses; By are not sporiddal mgmemu nat
tubsecocidal or vinucidal against ydrophific (tonenveloped) vinses*® FHo4 &L ALe, 13,74 SR 30 7y
The peisr uclivities of quaternary ds have been d: s
Quatemary ammoniony <ompoumids (35 wel ag 70% Isopeopyd alcohol, phenolic, 2nd a chiorina.
fr ppml} :L:M.-.'n) remove tale contaminants §.a., mutlidnsy-

witha.

15 Wipe [{
reslstani 8. sureus,

P y!
Ume. Na funcli damage of cosmetic changas oocuimed 1o the compiter
keyboands after 300 ot the disi -

Attempiz to bi ! and tubercufocida? dlaims wsing the ADAC

2
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tests wilh 2 limitad of ! i Fiave fallod ™57,
Henwever, st rasully have ‘among tab g products 147,
Uses, The a8 used n ordinary of
surfaces, suchas flooes, furnlture, and walls. EPA-reglatar Y am
o usa for i that cantacts intact skin (e.g., biood preasure cufts).
53
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cpevating rooms, {sclalion rooms, end biclogle safaly cabinets) ft Umitad to destruction of akbome
arl ian of. surfacas, The effledt of UV radletion on pastoperalve
as i n a dowble-bind, Mhﬁnudmd:ymod}eﬂqan:nrg.

rate was unaffected by UV mdiafion, although postoperative infeciion In the *refined clean® surgical
procedures decreased signilcanty (3.8%-2.9%) ™. No data guppert the usa of UV tamios In Isolation
JTooms, and this practice has caused at Jeast ane apidamic of Uv-induced skin erythema and
etatoconjunciivitis In hnapital pallents and visknrs 0.

Pastourization
Pagteurzation Is riot n steriization procass; ta puposa is to destroy al pathogenle
Howgver, i does y bacterial speres. The Umedamperatws -
telation for bot-water pastewrtzation ks generally ~70°C {(158°F) far 30 minutes. “The water temperature
end {ima should Be manilared as pmofa?&:ny-murance prograin ™, Pasiewrization of resplralory
(7ed aRaraath fon. Th

therapy and a to chemical disl &
efficacy ol this pocass hes besn tasted using an incculum that the authors baleved might skrulate
conlaminaton by an Infected patient. Use of s args Inoculum (10°%) of £

calcoaceficus in sats of respiratory tubing before processing demonsirated that machine-asslst=d
chemica? processing was mureuq}“demman machine-assistod pasteurtzation wilh a disinfoction faliwe
~ Other

tato of 6% o B3%, y Tound hot waler disinfaction lo be effeciive
(inacih faciar »5 logys) agaf iliple bactaria, inchafing rrm'll'l‘i;,rgg-mishnthadn‘ra.fw
disinfecting reugable anastiesia o raspiratory therspy equipm! .
Flushing- and Washer-Disinfectors

Flughin; d and cosed equi] that £lsan and diginfact

g- and are
objacts om Bedoans and washbowls to sucgical Instruments end anesthesla tubex. llems such &
bedpans end urinals tan be deaned and disinfected In fAushing-disinfectors, Thay have a shor eycle of a
few minutes. They clean by flushing with wamm waler, poesbly with a datergent, and then disinfect by
flushlng the tems with hot water or wilh sleam. Becausa this machlne empties, cleans, and disinfects,
atancal cleening Is eliminated, fewes disposatla Hems are needed, and fewer thermlcal gemicides ars

, A microt I afona wash & P feation of
P { E. fascal ™, Qther studies huve shown tat strains of Entarococeus
faeclun can sundva the Britsh Standard far haat dislnfecion of badzens {80°C for 1 minuta), The
significanca of fhis fnding with referance to the polential for snterococd o survive and disseminata b the
healir-care envi T Thesa ara availatla and used In many Europaan

courlries.

Surgl and i | are more tificult to ean. Thay are run
washer-dsinfectors on a longer cycle of approximalety 20-30 minutes with a detergent These machines
2z disinfect by hot water al approximataly 80C ™,
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MISCELLANEOUS INACTIVATING AGENTS

Other Gennicldes

Seversl compounds have antimicroblal activity bot for various reasona have net bean
Into the cf health-care These includa marcGHals, sogium

ide, B ‘catiimide-ch alycols and
lena), and the Tego dsly Twa examing thase agents it detall 4=,
A had marked bactadcidal action when usedasa 1%
ghtheohime solubon am? y at 3% *, but &id not have myeobaclaricldal activiy st

cencentrtions of 2.3% and 4% and axposura fimes ranging from 30 120 minues ™0, i ales required
20hours ta K B glughasux spores ™, A pmldmbwgpamygen csmpound far disinfecting

spill ighy and rapidly

In prefiminary studios, {comp {d d lipids In watar} showad
inst vegetative baciera, mlgggg‘vﬁm: and Candifa. This product sepresents a patental

activity agol b
agerit for uas as a topical blocidal agent. "

New disinfeciants that raquire further evaluslion indluda glucopetamin™, terfiary amines ™, and
a ight-aciivatad antimicrobfal coating ™', Several other disinfecion technologles might have potential
applications |n the ealthcera satiing ™

Mwtals a5 Mlcrohleldes

Comprphentiva reviaws of antisepsls ™, disinfection™, and entinfective chematherapy 7
barely mestion the antmi ity of haavy metals ™" ™2, the ank-Infect ity of
30ma heavy metals has basn known since antiquity, Heavy metals such as siiver have bean used for
prophylads of conjunctviis of tha newbom, loplcal therapy for burn wounds, and bonding o Indwelling
Eatheters, and the use of heavy tiesqlics or 13 ageln being explored ™,
Inactivation of baeterka on stalnless staed surfaces by Zokia caramic coatings conisining silver and Zinc
fons hag also besn demanststed ™ ™.

Metals such as siiver, iton, snd eoppar could be used for environmental eontrel, disinfection of
or feusabia medicsl devices orincoporated Into medical devices (e.g-, Intrvescilar cathetars) ©%

‘walsr,
TSI, B comparative evahiation o e dleinfoctant forrclafions for raekiusl antinicrobia] activiy

demanstrated thaf wmm dhslnfectant demonetisted signtficant residual activity mgainst S, aursus

and P. seruginose ™, Freftminary data suggest metals are effectve againat a wide vanely of
microorganisms.

Clinkeal uses of other heavy metals Includs ouppef-&-(g‘:_nﬂnﬁmh‘l- a8 & fungleide agalnst
Aspergillus, copper-siver lonkzation for Leplonslie dislafection 4, organkc mercudals as an entisepti
(eg., ) and "egam (=g [k ly belng removed from

-t In ph i d .
Ultraviolet Radtatlon (UFv)

The length of UV radiat 328 nm to 210 nm (3280 A {o 2100 A). Its maxdmum
bactericidal effest acoura at 240-280 nm. Mercury vaper Isrrr,l‘as 2l moce than £0% of thalr radiation at
263.7 nm, which is near the i activty ", Inacti f mk resulls

Jrom Gestruction of nuclale ackd through Induction of thymine dimers, LIV radlation has been employed fn
the disinfactish of drinking waler 15, alr ™, titanlum implarts ™, snd contact lanses”™. Bactaria and
virasas ara moere aasdy Wled by LIV Aght than atd baterial spores ™. LV radisbion has several potential

but its and use is | by k
‘wavelength; type of stspenslon; tempersture; typa of mitroofganisas and LY Intanasliy, which laaffented
by distance and dirty tubes™, Thae application of UV radiation In the heafth-cars enviranment (Le..,

Guldgling for Di and jon in Realth Facilidss, 2008

THE REGULATORY FRAMEWORK FOR DISINFECTANTS AND STERILANTS

Befors using the guidance provided In this document, health-cars workers shoutd ba awans of the
fedara) laws and that govem the and use of and sterfiants. In
particular, health-care workers nead {o know whaf requlements parialn io Lham when they apply these
producis. Finslly, they should understand tho ralative roles of EPA. FDA, and CDG 6o the context for the
pukianics provided In s documont Is clear.

EPAand FDA

Inthe Unfled Stetes, chemical genduey as sanltizers, disl or sterllants are

d it Intarste by tha Anfi; Division, DFlce of Pesficide= Progmm, SPA,
under the autharity of the Faderal Insectielda, Fungicida, and Rodenilicikda Act (FIFRA) of 1947, B
amended ™, Under FIFRA, any or mixturs of sub intsrnded fo pravent, destroy, repel,
of miigeta sny pest fneluding but exclucing those In.or g fiving humans or animals)
must B3 refmstorad bafore sale or Taoblaina a miust submlt

10c data about the sefaly £ of sach groduct. For example, EPA requlres.
of disinf ar slarflants to test by using accoplad

mzihods for microblocifal achivily, stebility, and ioxScity to animals and hemans, The manufachrars

subm thase data to EPA akng with propossi Tabeling. )f EPA concludes the product can be usad
withaut causing “unsasonable adverse effects,” then the product and s labalng are reglstered, and the
manufaclurer can el and distibing the product in th Unitad States.

FIFRA alsa requires users f products o follow explicilly ihe tabeling directions on Bach product.
“The following standard stalemontappesrs on alf latels under the *lrsctions forUse" heading: “itlsa
viotation of federal law to use this product n a mannef kxonsistent with its iabeling.” This siatement
means a heaith-care worker must follow 1ha safety Brecautions and use diractions on the labeling cf aach
registered product, Fallre to fallow §ua specifiad use-dilufion, contact tms, method of application, of any
oﬁ;er:;nmﬁnnofuss |3 considared a misuse of the product end potsntially subjoct to enforcement actlon
undar FIFRA,

In general, EPA regulates dlsinfectants and sterfiants used on emirsnmantal surfaces, and not
hese uted on crifical or semictitcal medical devices; tha latlarans rogulstad by FDA. In kmo 1093, FOA
and EPA issued m " of Lind, " thal divided iy for review and survalfiance
of chemical batween The lea. Undarthe FDA L flquid enemical
sterflants used on aritical and semicrilical deviees, and EPA regulates dlsinfettanly wsed on noncrifcal
surfaces and gaseous sterlants ™. In 1398, Congress passed the Food Cualliy Protection Act (FQPA).
Thla sctamendad FIFRA In fegard to several fypes of products fegulated by both EPA and FDA. One
pravislon of FOPA remaved regulation of fquid shemical sterilants used-on critcal end semicritical
medical devices from EFA's furisdiction, and # now tasis sclaly with FOA ™ ™. EPA continoes o
raglsier nonmedical chemical star! FDA and EPA b fmpact of FQPA, and i
Januaty 2000, FDA pubiishad it final quidance document on product submissions and labedng.

are timlcrobial s used on fiving tissue and this are reguladed by FDA tindar
tha Food, Grug and Casmelic Act. FDA regulates Rqul chemical sterfants and highovel disinfectants
Intendad 1o process critical and semicritical devicss. FDA has d: the {ypes
of tast methods that manufacturers should submit to FOA for 510[K] dlearance for such agenis.

coe

AtCDC, the mission of the Coardinaling Centsr for Infecions Disaases j= 1o guida ke public on
how 1o prevent and respond to infecious disasses in toth haallh-ts setlings end ot home. Wt respact
fo disinfectanis and sterlants, part of £GC's mle Is to jndorm th public (In this [ %)
of cument scieniific evidanca perteining to thase preducts, i commant aboul their sately and efiicacy,
and to racommiend which chemicals might be mast iate oroffactve fer spec
and settings.




Guldefne for fion snd int FaciliGes, 2005

Test Methods
The methods EPA has vsed for i by the AQAC I £

hnmvunuwmyusﬁenﬁf:ﬁmmmnnumwdm“smIhnatﬁl:lhatmra -
during 1087990 %7 0. CLT I IO ot oo rum Ihem fo b nefther accirate mrrnpmdudﬂe‘wg.
As part of thelr mmlainryalﬁr_w EPAand FOA support development and validation of mathods for
essessing disinfection claims - For exampla, EPA has supportad the wark of Dr. Syed Sattar and

who have two-llsr i sparcidal, ryeobactericidal,
B |, fengicldal, virucidal, and by of chemlea! TULAE ERA g
accepling labeldahssnhmﬁfaﬁka virus (HBV) using a surropale organlsm, tha duck HBY, to
quanilty disinfectant achivity @05, EPA ala ks aceepiing labaling clams agalnst hepatiis C vins using
the bovine vizal diarrhea vinrs as & sumogate.

For nearly 30 yeera, EPA al! p and

testing of chamical i its own laborat In 1982, this was sopped, neportadly for
budgatary raasons. At that tima, manufacturors did not need to have microbklogic acthily clalms varified
by EPA o an Indep gt lab when regh & disinfectant or chemical sterfant ®°, This
oecumed whah the frequancy of and k to thelr uss had
I & d that knteraboratory ducibility of 1251 resitits was poor
and menufacturers* label clalms were nel verifiable 7™ gnd h by the Amed

y for lalogy * hey eithesa d the need i
improve the AGAC mathods and reinstate & L {1 am. A Genoral

mwmn Office repart entitied w&ﬁmsmummdmm'rmy Wark " soemed to provida
y EPA o Iniat h b ) o
improve the ADAC methada and Independent verification testing for all producis labelad s sporicidal and
labeiad ided. For exampla, of 26 sterfant products tested by EPA, 15 wege
Ganclad becatse of product faflure. A list of poducts regisierad with EPA end [abefed for use 88
steriants or tuberculacides of against HIV and/or HBV s availeble thiough EPA's websile at
hitpz . [a] for

2pa. ol in: A (e.g.. Or

Cooperaton and Davelepment) are warking o i for testing and
regisiratisn,

Hautralization of Germicides

One of tha dif ing the b ida! achvity of L
2 ion of bactsri i i ied over into tha stboukure medie. Likewiss,
=mal) amounts ¢f disin on envi rfa ‘maka an accurete bacterlal count difficult
$a getwhan sampiing of the health-care environment as part of ah epidemlologic of research
Imvastigation, One wau:nase problams may be 1s by g that
resldual i 5y yused for chemical dlsinfectants are
Latheen Media and O/E NeutraXzing Medla. The former containg lecithin 1o neulralize quatemares snd
p 80 (Twean 60} 40, iz phenlics, b formedin, and, with leckhin, sthanal,
The VE medla wil broad sp of ant
Including qustemary smmonlum w'rw)wnu phencle, lodine and chiorine cormpounds, marcurdals,
formald, pis] and . Areviw of net used In ide testing has basn
pubBshed "™,

T
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slerllzar or 4 sainutas at 132°C {270°C) In a prevacium sterilizer (Tebla 7). Al constent Ismparakres,
slarlization times vary depending an the type of llem (e.q1., melal varsss nbiber. plastic, Hams with
lumens), wiather e llem is wrapped or unwrapped, and the starilzer type.

The two basle typea of steam steril are tha gmvity
the higtrepeed provacuum sterfizar. 2 the fomer, si9am Is admitted at the tap or the sides of the
sterilizing chamber and. baceuse the steam s lighler than ai, forces alr cut the botfom of the chamber
through the drefn vent. Tha gravlty displacemmant suioolaves are primarily used Lo process laboretory
madla, waler, pharmeceutical products, regulaled medical wasia, and nonparaus artides whose sufaces
have direct sleam contact. For gravity displacement stadiizars the penekation lme Inlo porous Hems le
prolonged because of ncomplela akr slimingtion. Thls point Is Wustrated with the decontaminatian of 10

s of mi waste, which reg least 45 minulaa at 121°C bacause the entrapped alr
remakiing In a foad of watls greally retarsts shyam pormentian and healing efficlency™ 2. Tha high-
speed 2 simlar 1o tadlizers except thay are fitled with

gravity disp
vacuum pump {or ejector) to ensure air removal from the starikzing chamber and load before the steam is
admitied. Tha advantage of ualng & vacuutn pump ta thet thers I3 nearly instanteneous slaam
penetrafon swen Into poraus loada. msmwmmhmdhdemdrreakswmdemudr
rermoval and conalsts of folded 100% cotion surgical lowals that are clean and preconditioned. A
eammarcially avalahle Bowle-Dlck-typs tes! shest sheuld be placed b tha center of the pack, Thatest
pack shoutd bo placed horizontatly In the frond, betiom section of e sleflizer rack, nasr the door and
aver tha draln, in an ofherwies omply chamber and un et 134°C for 3.5 minutas" %, The testis used
each day the vacuum-typs atoam stedlizer fs used, before the first processad load. Alr that is not
removed from tha chamber will inerfera with sleam contact. Smaller digposabfa test packs (or process
chalienga devicos) hava bean devised 1o raplace the stack of folded surglesl towels for testing the
odficacy of the vactum xysiem n a prevacuum sleciizer, ¥ Thoza devices are "designed to Simidat
podurt fo be etaritred and [y consifiule a cefined challonge 1o ihd sleritzation procese™™ %
should be rep: of the load and sir she praalest challengs fo the Ioad™™. Sterilizar vacuum
parformance Is acceptabls If the sheet inside tho e st pack shows & orifam color change. Enfrapped alr
wil cause a apot 0 appear oo tha tast sheet, due t the inablity of tha steam o reach e chomical
indicator, i the sterilizer fals the Bowia-Dick test, donpt usa the steriilzer yntl it |s inspecied by the
sterflizer maintanance parsonnet and passes the Bowle-Dick test™ FABE

Another design In sleam slerlization i a steam Jush-pressure pulslng process, which removes
alr rapidly by segeatadly afternabng a steam fiush and a pressiwo puls above aimsspheric pressyra, Ae
I8 tepidy removed from the kuad ss wilh the prevecuum sterBizer, bud alr leaky da nol affect this process
because he stsam in the sledib) is always sbove P Typlcal
lemperaturas and tmes are 132°C to 135°C with 3 k.4 minutes exposurs imp for porous fonds and
Instruments®™ =7,

Like other sixilizalion qyslems, tha saam cycle s moniprad by mechanfeal, chamfca), and
blalegleal montiors. Steam starlizars usually flored Leing a pAraut (or y) by ]
the imo attha and pressure. Typlcally, chemical indicators are affied k the
oulside and Incomporated o the pack to monitor tha lemparatire o time and femperatura, The
sffeciveness of stean sierfizalion (s manfiared wih a blsioghe) Indigzior cordaining spores of
Geobacilus stearothermaphfus !(’reumuﬂy Backis siearothermophiuss). Posiilve spors Bn"‘t’mm wrea
steam delive

zelatively rare event ™ and can to operator ervor, o
equipment matfunclon,
Forable (table-lop] steam sterlzess are usad inouipallent, dantal, and rural cinfcs™. Thess
stedlizers are designed for small such 25 hypod| wiges and noeedies and dental
The abfity of the. 1o reach physical ¥ to achleve
gheuld by L by chemital, and biok Incl
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STERILIZATION

Moet medfical and surgical davices wed In healthcars faciities are mado of malorkals Uzt ere
hest stabie mnd Berefara undampe heat, primarily stpam, steriization, Howaver, sinca 1850, ther has
been an noreasa In madical devices and instruments made of materials (a.g., plastics) thatrequite low-
temperaburs sialization, Ethylana oide ges has been used sinoa tha §950s for haat- and moighre.
sensifive medical dovices. Within the past 15 years. a number of new, hw-tampm:mntsrlgzaﬂm

systens (2.g., hydrogen peraxide gas plasma, D ackd arona) P
and are being used fo steriliee medicat devices. This secton reviews slarillzation technologles Lsad in
Dealt for thelr optimum park In th of tnedical

devican uﬂ'ga_

B desiroys ail onthe surface of an arflths or In a fluid fo pravent
ditsasa transmission assocdated with the wae of thet fem. Whila the usa of inadaquately sterflzed critical
ilema high riek of ithg of path
associaled with an inadequalely stediized crifical em it excesdingly rare 412, This [ Ikely due fo the

ick In of sa igted whh the d I haalthears faclites. The
eancapt of what “steriis" is 28R ty of starllity for mach ltem 19 be stariized.
THis probability la commenly refarred la as the sterilty pssurance level (SAL) gf the product and ls
definad ax the probabllity of & single viable occurring on & product sfter sterilizalion. SAL
s expresved 8 10, For example, If tha probabillty ¢f & spare surviving were one I one mekan,
tho SAL would be 10" 2%, |n shrt, a SAL Is an sstimate of [athalty of tha snfive lerlization process.
and is 2 consenvative caleulatior.  Dus) SALS [&.g-, 10 SAL for blood cullure tubes, dezlnage bags; 107
SAL for scaluels, Implants} have been used in sha United States for mesy years and the choice of a 10%

SAL was sirictly arblrary and sot iatad vith any (2.0, patient infectiona) ™2,
Medical devicss that have contact witft sterile body r fluids are id crilical kems,
Thesa Kems should be sterlla when used becausa any microbls? confamination could resut i dissase
i surgleal | blopsy farceps, medical devices. 1
thess Kems era beat resistant, the staam bocause it
haa the lergeat margin of safety dus to its refablity, cotrsiatency, and lethality, Hownver, reprocessing
heat- and moisture-sencitive Ttams roquinas uss of e lowe i {a.g.,

siirylens oxlde, hydrogen permddn gas plasma, peracetic acid) ™. A summety of the advantages and
Hadvantages for commenty used stetilzation technalogias Is presantad ie Tabla 6,

Steam Sterlization
Overview. Ofal the methods avallable for steriization, moist heat in the form of saturated slaam
under pressure Is the mest widely used end the mast depandable. Steam sterllzaton ls nontode,

%, rapidly mi sporicidal, and rapidly hests and panetrates fabrics (Table 6) %,
Llce alf steriltz; = , steamn has sone facla on some materals,
Including comanion and ith demtal T2 reduction in zbility
i lra'q.smk Tight ¢ with fary =, and I hard time (6.5 fokt) with plaster-
casl ",

The basic principte of st as < inan 13 10 expoze aach
Htem to dlec! sleam confact ot the requirad temperature snd pressurs for the specified ime. Thus, thers
are four paramelers of sleam ! prassure, ahd Eme, The keal steam for
sterization is clry seturated stoars and entrsined water (dryness fraction 207%* M, Pogcure senves
45 & meens to obtain he high ta quickly kill microony Spectie
{emperatures must be obialned 10 snsure the. miktobleidal activity, The two écommbn sleam-sierllizing
lemperaiures ara 121°C (250°F) and 132°C [270°F). Thess tsmperaiures (and bthar high temperahoes)
** must bs malntainod for a minimel tme 1 K o minimum exp X
for of wrapped i 30 mimdes at 121°C (250°F) b a gravity desplacement

]
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Mierableldal Activily, The oldest und most agant for fvalion of mit
Ishast. Dvalues {Eme to reduca the surviving paputation by B0% or 1 fogy) sllow adirect comparlson of
the heat of mik Bacavss a Dvalua can b6 delemingd at various tomperatures, a
subscriptIs used fo degignats tha expasure temparatire {.¢., Pac) Pinc-valves for GeobacRius
usad fhe steam process range {rom 1 to 2 minutes. Hpet-
resistant nnn:p:m-m bacteda, yeasts, and fungl have such Iy Dyus values that they cannot ba
exparimentally me ,

Mo ff Action. Maist haal destroys mk by el and
of enzymes snd proleins. In suppart of this facd, it s baen found that the
f affects tha coag P of protaina and the temgierature =

moliturs hy
which microsrganisms are desioyed.

Usor. Siasm steilization should be used whenever possitls on sif erttical and semicrilical Hems:
thal are heat { {=.g. steam raspiratory thermpy and anestheaia
cquipmend], ever when not essential to pevant pathogen trensmission. Steam slerilizers also arm vsad
n healt tacilgi i 4 ¢l mlsap

66 wasle P
adettional exposure time |3 requined b the gravity displacemant stezer for these lems.

Flash Sterllization

% "Flash” sleam wag originally defined by Underwoed and Parkins as
:!mﬂizaﬁonufmwped objedt 51 132°G for 3 mimres at 27-28 ba. of préssurain & gravily
displacement steril - Cutrently, tha Uma required for flash strization depends on type of
sledlizer and tha typa of liar {Le., porous VS #0N-porals items)(see Table 8). Although tha wrapped
wmethod of sterfization ls preferred for (e reasons lisled beluw,uarmc“l.ly parfomed fash sterflization Is
an effeclive process for f eriical medical davices™ . Flash Isa

of {elther gravity, prevacuum, or sleam-ush pressuze-pulse)
In which the fiashed ltem is placed In an open tray or is placed in a spacially designad, coversd, Hgks
o allow far of staam. | itls not ded a3 B routina
steriization methad because of he lack of fmely blologlcal Indieators to monitor parfarmance, absanca of
ckaging following possbity for of d flams during

transp othe ing rooms, and the (o) {l.e, time,
pressure) are minkmal. Ta addrass stme of these concema, many healthcare facliiss have dane the

g: placed for flash In closa proxdmity to operatag fucms 1o taciate asepbie
dellvery e the polntaf use {ustally the startie fie'd Jn an ongaing eurgical procedure); extended the
exposiira ime fo ensure lelhaliy comparable to sleiizad wrapped ilems {6.0.. 4 minutes a1 132C)"47
used biologloal indicators that provide results in 1 hour for Aash-glarlized tems™~™": and used protective

"] staam PLITEILMSME  Cother, some Mgld, reusable sterdzation

contalner syslams have been designad snd validated by ths conlalner manifaciurer for use with Mash
cycles. Whan sterlle ftema are open &z alr, thay wik evenfually become contamicated, Thus, tha longera
slerla flam [s exposad to alr, the greater tha number of. that will pelffe on iL il
<ycle patamelars for flash sterlfzation are shown kr Table 8.

Juadl

A few adversa events have b fated with Nash Yhe g an
increased | af pical Infections, the I d that surplcal | were
fiash starllzed between cases and 2 of 3 cranktorny lnfections involvad plals Implants thal were flash
zlerlized™™. Arepart of two patients who recaived bums during surgery from instruments that had been
flash stari reed the dead 1o develap p d educuts slaff in prevent the use ofinstruments.
hat satixgh to causa dlinfesl bums"*_ Staff skould tse precautions 1o prevent bums with potonfialy bat
instrumants (a.g,, tanspod tray Using heat probsethve gltves), Peienl bums may be prevented by etiher

ir ling ta i orl lon s eterile Fquld (a.g., sallne).

Uses, Flash Is for clsaned patient-care ifams that

@




Guidelna for and i M Faciliies, 2003

cannot ba packsged, sterit2ed, and siored before use, 1t 8la0 Js used whon there (s Tnsufficlent tme o
stesiize an tem by the prefarred package method, Fiazh stefifizalion should oot 2o used for reasans of
Bsan ™ o to save fime™"”, Becausa of

dedh

tha potenBal for serows i Bath I not for o
devicas placet! Into & surglcalfy or natunay formed eavity of the buman bady); howevas, fiash slerlizaticn
may be unavoldable for some devicss (a.0., orthopadic strew, platas). I flash starization of Bn
Implaniable device 15 unevoidatle, recardkesping &.e., load dentfication, pasent’s.
Idsntifinr, and Blologlcal indicator result) is esseniisl for epidsmiclogical tracking (a.g., of surpical sha
infacticn, tracing reetits of ological indicators 1o patients who recetvad he Bem 1o dacument sterlity),
and for an assessment of the rellebility of the sterflization process (®.g., evaluation of bicogical

My records and tecords noting p and repalrs with
dales),

Low-Te T
Ethylane exdde (ET0) has baen widely used as a kow-temperature starlant sinoe the 1950s. It

has bean tha mos! commonly trzad process for statilizing temperature- and molsiure-senstive medical

devicas and supplles in healthcare knsttubions In the Uned Stata. Two types of ETO sterlizars ere

avaliable, mixed gas mnd 100% ETO. Lntl 1335, ethylens axide sterlizacs comhined ETO with a

i BEent most [n & ratio of 12% ETO mnkxed with B8% CFC

(CFC)
(refeured to a5 1283 ETO).

For several ralwmhheallhum Pemonnel have been exploing the use of new low-lemperatura
sterlizafion tschnofogles™* "', First, CFCx were phased out In Decessber 1995 undsr provisices cf the
Gisan A Act™, CFCawers classified as,a Class | substance undar e Clean Air Act Secause of
sclenfific evi linking therm to o of fur aarth's [ayer. Secoad, some states (e.g.,
Califormin, New York. Michigan) requirs he use of ETO abatemsnt tecinalogy to feduce e amaunt of
ETO belng releaxed Into ambiont alr fom 90 %o 23.9% depanding on the state, Third, OSHA regulates
the eoceptabile vapor lavels of ETO (I.;.l 1 pplaavaragud over § hours) due to concems that ETO

Thesa k

azard™, have lad to-tha tk of
glea for p in the h seting.

All chnofoglea b ETO with thi that are cumently avaliable and cleared

by the FDA for medical aquipment include 100% ETO; ETO witha diffarent stablizing gas, suchac
wbon diaxid 1y (HGFC); & ! acid; hydrogen peroxide gas
plasma; and ozena. Te under devak far use in hy faciBtecs, butnot cleaied by
the FDA, Include vaporfzed hydmﬁr,l‘garmdda. vapor phase peracetic achd, jaseous chiorina diaxide,
lonizing radiation, or pulsed Nght =, However, there la no 1hat thess naw
wil mceive FDA for use In health facililisa.
These paw hauld be inat the ch; ristica of an ideal fow-

feqiperature (<80°C) sterilant (Tablo 9). *" While i is apparent tat all wil herve:
{Tabla 9}, understanding the limitations imposed by reLsMwwe davico designs (e.g., long, narow lumens)

is eritical for proper ap of new . For exampie, the development of
Increasingly emall and complex presants a difiicult, ga for 1]
This bacausa mk st be In direet contact with tha sterflant for

inactivation looocur, Sevetal prer-raviewsd scientibc publicalions have date damonsirating concems
about the efficacy of of ihg | p F [Le., pasplasma,

hyd: parcdde, ETO, ), pariicularly when tha lsstomanlsmsm challehged En the
Prescnce of serum and saht and 8 namow utnen vehicle ¥ 7SS S8 eootney ghoun to sffect the
efficacy of serflization are shown Ip Tebls 10,

Ethytaine Oxida "Gas* Sterllization
Overvtaw, ETO is 2 colorass pas that ls Bammable 2nd explosive. The four essential

Guideline for Dish and mk Faclltiss, 2008

a 15-minuts TWA™, For datalls of the requiraments in OSHA's ETO standard 07 ooctipationst

Xpoares, 506 Trde 20 of the Code of Faderal Regulrtions (CFR) Part 1910,1047°%. Several parsonnel

monitoring metheds (e.g., charcoul tubes and pessive sampling devicas) ars In use®™, O8HAhas

extablished a PEL of § ppm for ethylene chlorohydrin {2 ado by-preduct of ETO) In the workplace™,
dlti use of ETC in health care faclities is avalabia from NIOSH,

Mode of Actinn. The microbleldal acivity of ETO Is considarad b be the resuit of alkyfation of
frotein, DNA, and RNA. Akylation, of the replacement of a hydragen alom with an alid group, within
cells prevents normal celular metabelism and replicaion™,

Miembfdn‘l!.ﬂcmf%.l‘ma exzalant m | activity of ETO has b

soveral studlas ™72 BAIR I g 0 o mmardzed in putiished raports™. ETO Inactivates 2l

micrporganlsms allhough bacterlal sparss 8 I am more resistant than other
For a [ b Indicalar,

Lika all startiiz tha effacth of ETO sterilization can ba aliered by lumen
length, Iaman efzmeter; inorganic saits, end organic matedala®™ 77+ 72 EXEREY coc puamife. allhough
ETO for rep 0 pas, 1 st & shown falura of ETO in
Insctivating ¥ pores n pe channols "ot men lot urits % 71 gng reolig|
ETO lavels 2varaging B5.2 ppm evan efter o standard degasalng ime*®, Fattwa of ET also has baen
obsenved whan dental handpleces were with Strey mufang and exposed lo
ETO™, Rtls d that handgleces be sleam sterEzed.

Uses. ETO b used In healthoara facifilies fo siedlizw critical flems (and somatimes semiciitical
il or and cannot be sterllzed by stear stesillzation,

i}

Hydrogen Peroxide Gas Plasma

Overviow. New slatilfzation technology basad on plasma was patented In 1957 gnd marketed In
1he Linited States in 1863, Gas plasmas have been referred ta ar the fourth slate of matter (l.e., liqulds,
#ollds, gases, andgas plasmas). Gas plasmas are genzrated in a1 enclosad chamber under dagp
vaguum uslng yar gy 0 excls tha gas molscules end producs charged
particles, many of which ang In tha form of free radicals. A fres radical ls an atoem with an umpalred
electron and ks a highly reactve speeles. Th of action of thi is tha
produciion of rae radicals within a plasma feld that am capable of Interacting with assental cell
<omponants (e.g., enzymas, nuclals acids) and theraby disrupt the metabolism of mlcroorganisine. The
type of 300d gas usad and the depth of tha vacuum ave two Importart varlables $1at ean determine the
offacfivensss of this process.

Iniha lata 7980s the first hydrogen percxide gas plasma system for sterlization of medical and
surgical devicos was Neld-tested, Accorilng to the the stari! ta
and hydrogen percxida salufion ks infected from = cassetle and is vaporized In the stadization chamber to
a concentration of Bmgh. The hydragen perodde vapor diffuses througn the chamber (50 minutes),
exposes 811 surfacas of the load to the sterlant, gad | % tha nactivation of microorganisma, An
electrical fiuld created by a radio requancy Is applied to e chamber fo create o gas plasma,
Microbleidal iree raiicals {e.g., hydroood and k ) ara in tha pla The excoss pas
iz removed and in the firal stage (Le., vani) of the process the siarllization chamber is sehimad 1
pressura by of high-elficlancy fitered alr, The by-products el tha cycls {e.q.,
watar vapor, axyyen) ere nontoxic and eSminate the nead for asratlon. Thts, the siarived materials can
be handied safely, elther for Immediate use or storage. Tha process eparates in the range of 37:44°C.
and haz g cycle me of 75 minutes, i any moistura is present on the abfacte the vacunom wilt not be
achlevad and tha cyde aborts™ W10,

A newerverzion of The unit Impmvusmuerﬂécybyuﬁmtwvwdeswiﬂ:ahm;m

i for O jon and lizationn Health Farilies. 2008

X ranpes} ara; gas {430 10 1200 mgll}; lempeseture (37 t0 63°C):
Telative humidity (40 1o 80%){watar molecules carry ETOHo reactve sites); and expasure tme {{foB
Bours). These Influenca the ot ETO SHARST 0% Vit o Smitations, an
immlnguemwmﬁmandhmmumwshmﬂm&mmzmryfwacﬂmummzﬂm.

The maln disedvantages sesacisted with ETO are the lenglhy cycle time, the cost, and Its
Ppetential hazards 1o patients and staff; the maln advantags [s that it can sterbize heat- ar molsturs-
sensitive medical equi sffects on the material used in the medical devicos
(Ta.blc&].Mmmmwmlthlm%bmm.mwmsﬁmlnr
fespiratory tracts) and ceniral RencUs system o ., Chronie i hasbeen Enkad 1o
msﬁmaumgmmmﬁmmmgcmﬁmwdm

h g™ SN S 0 ot et poaure In b faciies has been Inked i
] loglc changes *T and an risk of spotenedus aborfions and various cangars?™ ¥40
ET0 should ba eonsldered 8 knowm b itegen™ . ;

“Tha baslc ETO sterfizaBion cycle consists of five stages {.e., precendiioning and humidification,
TAPOGLIA, and sirwashes) and takes approximataly 2 172 hvs excuding

assation tima. Mechanical asration for 8 o 12 haurs Bt 50 4 B0°C allows descepFon of the Loxdc ETQ
resiual iad in exposed Mozt modam ETO sterilizons combine sterfization.
and aermlion [n the =ama chamber &5 a continueus process, ‘Thess ETC-models minimiza poiential ETO
exposure during door opening ead load transfer {o the artator. Amblent rogi assaton alsa wi ackleve
desompition of he taxla ETO but requires 7 days &t 20°C. Thera are no fateral raguleSons for ETO
sterilizer emlssion; hawovar, tnany ststes have s} trol ors*™,

Tha usa of ETO evolved when few 2l dsted for stexiizing heat- and molst naive
medical devices; however, favorabla properties [Yable ) acoount fof its continued widesiresd use™?,
Two ETO gas mixurey ara avallable o replace ETO-chiomfluasacarhon {CFC) mixtures for lame
<apacily, ank-supplied stedllizems. The ETO-carbon dicsdda (CO5) mixture eonsists of B.5% ETO and
H1.8% GO, Thi s lass expensive han ETO-hyr [HCFC), buta
disadvantage is tha nsad for pressure vessels calad for sisam: sterdllzation, because higher pressures
(26-psl gape) are raquired. The other mixture, which ls 2 drop-in CFC replacsment, I8 ETO mived with
HCFC. HCFC are epproximasely S0-fold less damaging fo the earth's ozona luyer than are CFCs. The
EPAwI bepin reguiation of HGFC in tha year 2015 and witl 1arminate production in e year 2030, Twe

ETO-HGFS mixtures as drop-In replacement for GFC-12; one mbdure consists of
B.6% ETO and 81.4% HCFC, and the other mbxiure s camposed of 20% ETO and 80% HCFET™ An
sitemalive to the pressurized mixed ges ETO systems s 400% ETO. The 100% ETO stadlizers using
wnit-dose cartridges efiminats tha need for extsrnal banke,

ETO I3 absorbed by many malerials. For this reason, foliowing sterilization the ftem must
undatgo aeration i remave residual ETO. Guidelines have been promulgaled regarding sllowable ETO
Enﬂbfordeﬂcuﬂmdepmdmhwwdeﬂ.o‘: Fs used, how often, and how feng irt cxder Ia poso a

petienis n P uset's,

ETO tosdeity has been sstabfished In a varfity of snkmels, Exposurs to ETO can ceuse bya pain,
sbre throat, difficuity braalhing and blurred vislen. Exposure can s'so caues dizziness, naissea,
headachs, convuisions, biisters and vemiting and couphing™™. In & variety of I vi#ro and snimal studias,
ETO has been demonsiraled b be earcinegenie. ETO has baen lirked o 3gonlangsous aborfon, ganetic
damage, nerve damage, pesipheral paralyels, muscla weaknsse, and Impsired thinklng and memesy®™,
Recupational exposure In healtheara faclilies has been fnkad & an Increased sk of spntaneous
abortiona and varlus cancars™. Injui¢s (e.g., lesus bums) to patients hove bean sxsociaied with ET0
residues In implants used fn surgical procadures™, Reaidual ETO In capilary ow dialysls membrenas -
hiss bsen shown fo be neurstoxd= In viro™®, OSHA has established & PEL of 1 ppm airbome ETO in the

workplace, expressad aaa TWA for an B-hour watk shift In 2 40-hour work week. Tha “action level" for
ETOR 0.5 ppm, expressed as an B-hour TWA, and the short-y ion il ks § ppm, as
62
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pertoide diffusion stage and a plasma stage per stertization cycle. This revision, which Is achieved bya
oftware medification, reduces 1ote! processing time from 7240 52 minutes. Tha menufacturer baliaves
ibat the enhanced seiivity sbtalned with this system i3 due inpart o the peessure changes Thal oeour
<uring the injeclion an diffusion phases of fe proceas snd to tha fact that the process enngzhorm
aqual and consecutive half cycies, sach with a separate Injection of hydrogen poroxide, 6 a8y,
systam ard asmalier version *™* have receivad FOA 510{] ciearanoa with kmited application for
sterifzation of medica! devices (Table 6). The biological Indicator used with this systam s Barilue
slmphasus spores™ . The nawest version of thir untt, which employs 3 pew vaporization sysiem that
remees most of the water from the hydrogen paroxide, has a cycla $me from 28-35 minutes (see
manufacturer's Faratare for devico dimension rastictions).

F af dde vapor info long or nariow lurmans has been addressed culside
ths UnHted Stales by the use of a difkusion enhancer, Thls i a stmell, Ereakabls gisss. e of
concentraled Perexide {SO%) with an alasbc connetior that I8 insarted Tnta the devite iumen
and crushed immediately before sterflzaton™™ ™, Tha diHuslan enhancer hins been shown 1o siarilza
branch with My i ", At the presant ine, tha <iffagion,
enhancer 4 nol FDA cleared.

Anathar gas plesma sysfem, which differs fram tha abovs In several Imporiant weye, Incuding

the use of uxitls vapor, was remaved fom Be markeiplaca
becausa of reporis of corneal {0 patients when rgery & had been
procaased In the sterlizer™™ ™. In this o h I

of| el
Instrumnents with smal bares and Brass components to the plasma gas led te degradation ofhe brass ic
copper and ZJnc™ ™. The experimenters showed that wher rabbil eyss werm xposad o the rinsales of
the gas plasma-stasikzsd | ts, comeat o was This loxddty s Kighty
unlkely with the hydrogen percadde gas pasma process since & tode, soluble form of copper weukd not
forin {LA Fekiman, written communication, April 1988},

AMods of Astian. Thls process inact prmarily by tho comivned use of
Lydrogen perexdde gas and the lon of free yackeals (h and hyd, radicals) during
tha plasma phase ol the cycle.

Microbicidal Activify. This procass has the abity toinaciivate a broad range of
micresrganisms, Including resistant baclaral spares. Stdies have baen conducted &dnst VQEEWB
bacteta {including mycobacteda), yoasts, kungl, viruses, and bactertal spores'™ M A% onasndem o
4l stedlization processes, iha ¢Hectiveness can be aterad by lumen length, lumen diameter, Inorgahic
satts, and organic malerals®™ 7 G 650 bt

Uses. Materials and davices fhat cannot ilerate high tomperaturss and humidity, such as some
plastics, electrical davices, and exmaslon-suscepiile metal alloys, <an be stesiized by hydrogen
poroxdde gas plasma, mathod hes been campalibe with most (>96%) madical davices and
maturics tosted™s B4A% i

Peracetic Acld Sterilization
Overviow. Peracellc acld s a ighly biocidal wddizer that raintalng ts elficecy n the presance:
tioacld (primarlly proteis) en snd ) Ti1,

af organic sol. P I}
T, An auk d maching Leing to sterifize medical, surgical, and dental sinmenta
(e, PBS) WES in 1888. This microprocessor-conirollad,
[ i method s used Inthe Linfted Statas™. The stertiant, 5%
peracaic acid, and an snticomosive agent are supplied In a single-di ner, Th (3
punctired a! e time of usa, Immedkatsly priar £ closing the lid and Inftiatng the cycle, The
<concantratad peracelic acid is diluted to 0.2% with filtared watar (0.2 ym) st 2 temparaiure of
. Tha diluted idls wilhin the chamber of the taching and
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purnped firough the channeds of th pe for 12 mirdas, extarior surfaces,
Jumens, and vrays ars avellable lo permit c of U 1o the=e rigid
fexible end: - yailable for mosl types of flexdble andoscopes

or p

for the lrlgatian of all channals by direcled fioww. Rigld andoscopee arg placed wilhin & dded container.
and 1hs starflant flis the lumens sithar by Immersion In ths clreulating slariant or by uss of channel
connectorz to direct flow Iaka the Jumari(s) {see bakow for the of channe! The

k 15 discardad via the & and thein: rirsed four Tmes with filkered waler.
Concem has baen ralsed that EHered weder may ba inadequate b maintal sterbty'™. Limitod data have
shmmbvﬂumbmﬁdmnmnaﬂwmayhlwmeundmhmmhmAERbu{hndnla
has beea published on AERS tting the peracelic acid sysiem™, Clean Mitsred el is passed throggh the
charnber of the mackine and sndoscape chafingls (o amove excess water™. Aswilh ay sterEzefion
prcn-s.mammmnwﬂswmzesufmaﬂulumbaomtadadbyhslnrllam-l‘ormmp!e,
i : by

Py occtired 0 using the wiong
connzctor™ ™, Invsigation of these kicidents mvesled that inad
r n inap h 1] and when there were Inconsistandias
betwesn the reprocassing l;mm:ﬁuru pmﬁdeﬁbylhngammoﬂhu bronchoscopa and the

ufs of tha

. ‘The Importance of channa] connectos 1o
chlen wes slac shown for fighd lumen daviges ¥

Tha s '0gest the use of ors { splius spors strips)
both et the Eme of instaliston ahd reutinely to ensure effoctiveness of the protess. The manufacturess
dlpmnswausedtnmulhulrﬁplnmsdeﬁgnalsdspothmemaduneassbmldrﬁmpwwmlallm
the sterant o reach the apares epped under K™, Dmhvesﬂgahrr&lpmsdaax failute rate whan this
appropfate ehps were used o hold the:apore sifip within the mathine™. The use of biokoglesl manitors
desk i hag been

i sither ot ETO for a ligt
fornmaalmwmhmdmsmw:sh-oﬁﬁnmu\eﬁlhrmamﬁpsmw may cause (ese valid
Hodng™*. The j wiha ity probe that will aborl the

:ydoiﬂh; befier system is not datected In a {rash container of o poracelic sdd solution. A cherfnical
meniloing skip that detects thet the active ingredient 1 >1550 ppm is avalisble for rolding usa asan
addilonal process vontrol,

Made of Action. Only Lmitedt * regarding tha mach of acflon of
peraceboacid, biftitis thought bo funcion as alher oxidizing 8gonts, Le., it denstures profeins, disruplis
ceuwaﬂpema;’pﬂm and totkdtzes sutiydral and sulfur bonds bn proteins, anzymas, end thar
inetaboliagh 33,

Microf Activity, P Ad wil gram-positive and gram-negativa bactesta,
fungl, and yeasts In <5 mirutes 6t <100 ppr, Inthe prasanca of ciganlc matter, 200-500 ppm is
requirad. Fif viruses, the dosege range is wide {12.2260 ppim), with poFovirus Inactivated In yeas? extract
In 15 minutes with 1500 to 2250 ppm. Bacterial spores In suspenslon are Inactivated in 15 seconds 1o 30
minutes with 500 to 10,000 ppm (0.05 10 1%,

Simulaled-yse tals have activity " """ and tuea dinlea tiats
have demonstrated bath mictblel KiEng and no dinical fillures laading to infention™ ™4™ Ay and co-
warkers, who compared the peracabe ackl system wiin TG, damonsirated the bigh eticacy of the
systam. Only the paracelic ackl system was abla i \pietety kil B-logy of My chelonas,
Enferococcus fascalis, ghd B, spores with both an organic and [norgani e, Lke
nlbara;ﬁgﬁ?ﬂm processes, the efficacy of ihe process can be diminished by soll thallenges 2 and dast
condit \ .

LUses, This ewtnmated machine ks used to chemically sterilize medica! {2.17., Gl apdoscapes) and
sungical {a.y,, feslie andosceges) instiuments it tha Unitad $tales. Lumenad endoscopes must be
connecizd (o en sppmr,ﬂah channel connactor (o ensure thal the sledlant has direct contact with the
contamingted komen, %4453 oo e Amerlon has hot listed this syslem as a campethle product for
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With-respect o the reedts by Alfa and ", Jacoby that tha use of tha tissua
cuthws modla craated a jechnique-induced sterlizalion Eaiiure®™, Jacobs et al showed that
mictooigzantsma mixed with Tssus cuthure media, used as & symogate body fud, formed physieal erystals
that protactsd the mi used if the caniers wera expoeed for 60 sealy
nonfiewing water, the saits dtasolvad and the prolective effect dsappasred. Sinca any davica wolld be
exposed 1o water for . shmgslod of time during the washing procedure, these protective effacts would
have idla chinkeal relevance’™,

Namow dumens provide a o soms i For
=xample, Rutela and collsagues showed that, as luman skze in fal d with
s0me k Howavar, same low-terhperaturs processes such as

ETO-HCFG and the hydrogen pamoxide gas plasma process mmsined effsclive even when chalianged by
2 umen as emall a5 1 mm I the absenca of salt and serum'™,

Tha importanes o aliowing the sterfiant to camea inlo comtagt with fs inocutated carder Is
demonetrated by compartng the results of twe Invesigators who swdied the perzoetic acd inmarsion
sysiam. Alfaand coworkers domonstrated exellent aetivity of tha pespcetic acid mmetsion systam
Bgalnet throe test organisms using a narewHuman device. In ih the fost obj
was connecled to channel Imigators, which ensured that #he staflan had diract contatt with the
contarinztad cariors™, This sfactvaness was achioved thraugh:a cembinalion of organiem Wash-off
and paracetic acid sterfant King the {est organisms™, Tha dsia reporied by Rurtafa et 8l. demonstrated
fallume of the peracatic acidinwmendon system 1o aliminate foarsif spores froma
carries placed in @ Jumen tettobject. Inthese expatimants, the lumen t2st unitwea not cornzcted to
channel Imigetors. The authors atiributed tha falt of the peracetic acid system {0 eliminate
the high lsvels of spores from the conter of the tost unit 16 ha inabiity of tha peracalic acid to difuse ko
the centat of 40-cm fong, S-inm diameler tubes. This may be cavsed by an alrfock o alr bubbles fomed
In tha furmen, impading the !Im‘;’ﬁ.m slerlant hrough the long and namow lumen and limi6ng complate

access to the Bacilus sp A ls using a channel ly designed far 1-,
2+, and 3-mi Jurmen test units with th e acid L yste effaciive In
an of 10 #potes’, The resiricted diffusion

epvironment that exists i the test condlons would not exdat with fiedble tcopss proceseed i the
peracetic acid Immeselon eystern, becauss the scopes are connatted o channe| infgalors to anstre that
the elerllant has. direct contact with if; fa. i na efficacy of
the puracetic scld Immersion sysiem b the abTHy of the liquid chemical process o dis=alve saits and
temave protein and bactetia due to the flushing acton of the fivid . .

Bloburden of Surgical Devices

Ins:nualﬁuaedmedcal devices are inated wih a refalively low bi of
organisme™ ™ *02 Noerom evalusted medieal instruments used L general surglcal, gynecological,
orhopedic, and ear-noge-throat sperations and found that 62% of the [nsiruments wera cantaninated
with <10" organisms ettec wrsa, B2% with <107, Bod §1% with <16°, After belng washed [n an kstnament
washer, mozp than 95% of the instuments kad <10" drganlsms, and none >10° organtsms™, Other
Lavestigators have published similar findings™ "2, For sxample, afler a standard procedure,
72% of 50 eurgical | Ined <10® 88% <107, and ooly 6% had >3 X 1072 In
&nather study of rigld-fumen medical devices, the bioburden on both thie lnner and cuter sirface of the
iumen ranged from 10" to 10° organlama par device. Afler cleaning, 83% of the devices had & bloburden
216 organksms™. In all of these sludies, the eontaminating microfiora con main%ofvegemm
bacterfa, usually of Iiw p {eg., galive Staphy ElahebiL)

An evaluation of the tmicroblal Inad on used ertieal medical devices such as spinal anesthesia
nagdles end hi and shesths g d that V! warp
detected at levals of 407 2o 10621 only two of five needles. The Boburden en usad anglographlc
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usain 9 Olympus bronch pes and it ey America,
January 30, 2002, witisn communleztion).

Microbicldal Acthvity of Low-Temperaturs Stariiization Technalegiss

Sterilration procasses used in tha Unfled Stetes mustbe claared by FDA, and they raquire thal
stesifizer microbicidal performanes be tested under slmulated-uss condinns™, FDA requires that the
tost aride be incautatad with 10° eolsny-forming wwndés of the most reslstant test organism and prepared
With organic and inorganic tagt loads as would occur after achial usa, FDA ratuires manuiaciurers to use
organic soll (3.9., 5% fatal cal! serm), driad onio the device with the Incrutum, to represent sof
remalning an the device following marpglral elsaning, Howevar, 5% fetal call 2eeum a5 a measure of
marginal claarig has not been validated by f prateln load i and
the level of proleln z=moval by various cieaning methods. The Inocula mostbe Plaped In variows
locations of the last artieles, Including thosa leas] fxvorable to penetration and contact with the sterilan
(&g fumens). Cleaning bafora steriization is not allowed in the demansiration of sterlization siicacy™,

[ h I Tty efficacy of these kw-lemperature sferiization

technologies (Table 11). Thesa siudies havs slther fested the actvity of 3 steriization procass n
¥c] m.llﬂlﬂ' " o o prEn 4y 9 ay TN 72,
T, 0004, I M.W“ m = Fa ol severs] b N
AT T LI IR o yeral test mathodolagles Use stainless staal or porcelain carrers fhat ara
- weith a test nism, ly used test organisms inchda vepetaiive bacterla,
L of Bacili The avallable data o that lox

starilization technologies am abla to provide 2 6-ogsy recuciion of microbes when inoculated ontn
canfire in &he sheencs of salt and serum. Howsver, tecia can ba constnycied such that af of the
svalabla starfization tachnotogles are unabla to refably achl iete Inaotivation ol a
CEERATEL SRS For avampls, simost a of he sigtilization processes will fail fa rellably Inactivate the
microbial load 1n tha presence of salt and serum*™- 7L KE

The effect of salty th fr wern aludied Inftiaty in tha 15502 and
19603 ™, Thaso studles showsd that a high rials and @ fow
protein content povided greater protection o spares than did £orum with a high proteln contant™s, A
Study by Dayks and ik of spares by crystaling materfal appiied ot only 1o
law-lemperature staifizetion technelogly but atsa to steam and dry heat™. These studles showed that
occlusion of Baclius alrophaeus spoms in calclum carh yatals Ir the time
rogqubredt for Inactivation as follows: 10 seconds 1o 150 minnes for steam (£21°C), 3.5 hours 1o 50 hours
far dry heat {124°C}, 35 ssconds 102 waks for ETO (54°C). Tvastigators hive eameborsted and
extended these fndingg® 470,716 %8308 ey both ik i K fal
impalr microblal Kifing, sofla that cantaln g hlmlnm“nlc salt-to-prateln rafie lavor arystal formation 2nd .
Impalr eterkization by acelusion of arganisme = 2 M1

Alfa and da 1w reduction of tha microblal inpeubym of porcelain
penicylindas using | variety of vagstalive and spore-forming arganisms (Fsbia 31)*%, Howsver, If the
bactetial lnoculum was In tissue-cutture msd]umwppl_md with 10% serum, only the ETO 1288 and
ETO-HOFC sterliization mbtrss couks sterlize 85% 15 7% of tha penicylinder carrors. Tha plasma and
100% ETO stedlizer demanstreted shgnificantly reducad mciivity (Tabie 11). Far all abrilizers evahusted
ksing pericylindar carers (Le,, ETO 2188, 100% 0, hydrogen parodde ges plasma), therswas 8 3-
10 Bogyq reduction of inoculated bacterla evenin tha presence of serum and talt. Foreach sterlizor

luated, the abillty to lespong In Eh of sattand was reduesd avan
further when tha inocuhum waes placed In a narrow-umen fest object {3 mm diamser by 125 cm fong).
Although theee was & 2- (0 4-ogg reduction In microbial Kil, less than S0% of the Lsmen a5t abjscts were:
wladilz when procnssed velng any of the sterd hisd luated oxsapt tha ferad ¢
Imunarsion systen (Table 1), Camplate Kiling (or retmival) of E-og. of Enfemrcoctus fascals,
Mycobagledum chefons), and Becius atmphaeus spores in the presence of sell and serum end kanen.
et obj b d only fer tha p tic ackd | on systemm.
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cathelers and sheath inttoducers excesded 407 CFUs on 14% {3 of 21) and 29% (B of 28},
respechively™, !

Effect of Cleaning on Stevilization Efficacy
Thuﬂec\orsalundnenr;nmlha y ol k “‘hu
raised concem regarding the niargln of safety of thesa ol h at salts
Pave the prastast Impact en peotecting mlcroomanisms from kiling'™ ™, Howevar, other shudles havs
suggested thal thesa eoncerns may not ba elinically retevant, Cne study evaluated the relatve rats of
r-nmlurimrwllcnlh.urnanbmﬂkmd ik lsma fro devices (o betler undecstand
the dynamiles of the cleaning process®™. Theas tesis wars conducted by Incculating Alfa soll {lasue-
cullure medla and 10% fetal bovir il 16° 6. =t ap the
sutfts of a stalnless-stael scafpel biade. Afer drying for 30 minciss st 35°C followed by 50 minutes at
+oom lemperaturs, the samplos were placed In watar st rom temperstre, The blades wers retnaved at
spectiad imes, and the concantration of total protein and chlorde lon was measured, Tha resuls
Znowed that soaking In delonlzad watar for 80 seconds resuited In 8 >D5% ;alanse rte of chioide Jor
fram NaCt solutlon Jn 20 3aconde, Alfa soil in 30 seconds, and feisl bovina serum in 120 sacands, Thus,
cortact with walaf far short periods, evan In the prasenca of proteln, rapldly loarls fo Giasolutlon of salt
aryshale snd complale inacthvation of spores by o low-temperature sterlization protess (Table 10). Based
ld efiminate B

on these axperimental deta, clsaning 1d eli effiecd of high salt
contant on a lew-{emparaturs sleditzation process,

“These arfioleg % <71 ing 1 hrology reinforce the
i of e v Thess data crilical nped for
faciihies fo develop Hgld protocols for ciesning i cbjects bafure e, ¥
k and medical If the process & dasring.

The cteaning of any narmow-lumen medical deviea ued In patiant care prosenls a major

thallenga o raprocessing areas. While attantian rnsbeenbwspdenﬁmbmmdasmpss,dem
oihor mamowsuman medical devices such as sphincieriaman have been Invesfigaied®®.

ly | clecaning with that of d cisaning with & namow-luen dasner and

Jound thal only retro-flushing with the narrow lumen cleaner provided adequate cisanlng of the tree

channele, [ reprosessing was delayed for mone than 24 hours, reira-fush deaning wasno longer

saffective 2nd ETO atacilization fallure was detected when devices wers held for 7 days *. In ancther
o) clesninn o 1

study Invalving ] 2 mhu.mfwndmitmwmanyhamndmbm
flushing should b durng ¢leaning of non-poried dovices™s,
Othar Sterifzation Methods

fonixing Radiation. Sterfization by (onizing radlation, primardy by cobalt 60 gamma rays or
Isak

electioh method thet has been used kar a number of
madical products e.q., fasue for ransplantation, pharmaceuiicals, medical devices), There ae no FDA-
cleared konkzing radlation vsein carn faclitles, B of bigh

costs, this fl iva fo ETO and plasma steriization In heslthcars
facililles butls sultable for krge-seale BaiT focis on patient-cars

Aassotialed with gamma radlation include Induced mdd:le Inpalystrylene "5 and defemnination and
cracking In polyethylens knea bearings®'™. Several reviews Y™ deafing with the Sources, afadls, and
appRcation of iontzing radkstion may ba referred 1o for more datail,

Dry-Heat Starflizars, This meihod should be used only for melertals fhat might ba demaged by
moist heal or thal ane Impenetrbla to moist heat {s,g., powders, pelrolaum products, harp Insfuments).
Tha advardages for dry heat incliucle the followings it s noraxdc and does nol harm the environment; a
ry heat cablnet Is eany fo install and hag relatively Jow cperating costs; #t penefrates matarils; and 1t s
nencomsive for metal and sherp Instuments. The disadvantages for cry heat are the siow rate of heat
Renalrstion and micrabial kiliing makes this a ime-consuming methed. In addilon, the Figh tamperatres

&8
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ara hot sultahle for most malariais*™., The most common time-temperature relationships for stedlzation
with hat ar sterflizers are 170°C (340°F) for 60 minules, T60°C (320°F) for 120 fninutes, =nd $50°C:
(300°F) for 150 miavlea. 8 P should be uwed to the process for dry
hodt bacaupe sy are mom reslstant o dry heat hak are G, sisamthennophilus spores. The primary
lethal process s tonsidensd 1o be cddation of celt constiuents,

Mmmtwao!dwmlshrﬂuu:thamﬁpakmmﬂmammw “The statio~
air type iy refermed b 8 the oven-lype sterflizar as haating colis in the Betiom of the Ui cause the hot air
taeise Inside tha chamber via gravity conveation, This type of dry-heal sterlizar s much siower In
heating, requiras langer Sime to reach aterlizing lemperature, and Ia less uniform n {emperature control
throughot the charmber than Js e foveed-alr typs. The forcad-air or slerilizer iz
equipped with a motor-driven blower thal cireutaes & the chambey st & high velocity,
permiting & mote rapid transfier of enermy from the alr to the nstuments™®.

ELiguid Ch Severl FOA q Inciude for
storfization of medical dévicss (Tabies 4 and 5)™. Tha Indicated contect fmes range from 3 hours 49 12
hours. However, excapt for a faw of the products, ths contact time [s based only an the condilans o
pass tha AOAC Spodcidal Test ad a starilant and not on slimufated use {ssfing with devices. These
solutions are commonly used e high-leval dlsi shotter ing time Is required,
Ganerally, chemiaal liquid stariants cannot be moctiored using a blologlcat Indicator (o verky elariity™*

The survival Kinetics for thermal I such as sl dry heat, kave basn
studled and charsclerized extenslvaly, whernss the kiostics for stafiization with fiquld stacdlants are loss
well understond™., The informarion that (s avallable (1 the Dieraturs sugiests that sterAlzation pracesses
tased ort Iquk! chemical sterants, n genseal, may not convay the sama starlity ssswrance keval ag

achieved using the | or physical metheds'™, The data Indicate that tha survival curves for
guid exthibit lag-near Kdretics and the shapae af the uvival curve may vary
depending of the formutation, che:ical natura and stebiRy of he liquld chemilcad sterlant. In addition, the

deslon of the ADAC Spariidl Tee! does not provide quantfieation of the micrebial chellenga. Therefor,
etarilizafion with a liguid chamical sterilant mey not comay the sama steciy assurance ns pther
sterllizaton methods,

One of the diffanances betwean themal quid ch For steril of davices

s the accesalbllly of mirearganiams o the sterllant. Heal can penetrate barriars, such sa blofim, tissug,
ang blood, lo attaly organtsm ki, whersas liquide canset adequataly penetrate thesa baniers. in
eddilon, the viscosity of seme bquid chemical stadlanis impedas thelr acoess 1o organisms in tha namow
lumans snd mated sifaces of devices™. Anolher limitagion to slefization of devices with Tiquid
chemlcal the post: i of the devics. Devices cannct ba wrapped or

quaiely during 8 iquid chamicat steritant to malatain sterility follawing
Procassing and during storege. Fuithennore, devices may require dnsing following exposurs to the liquld
chemlcal slerilamt with waler that typlcally |s not sterfe. Tharefora, due 10 The isherant [ mliations ofusing
Giquid chemical aterlants, thelr uze should be resticted to reprocassing exiical devices that ars heats
sencilive and incormpatible with oier stedlizetion mathods.

Several published sludles compare the sporicidal effeet of Dquid chemical germicides against
spores of Saciizs and Clostridum™ 5 £.715,

FPerformic Acid, Performic acid b 8 fast-acting sporcide that was Incorporated infe an
"™, Systams uzing parfamlc acid ere not curranty FDA

clanrad, R
Flliration, Athough fliration i not a letheily-based procesa and Is not at FDA-clsarsd
sleflllzation method, this tachnology b used to femove bactata frem thesimolabile pharmaceutical flukds

&9
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paraxide vapor daconteminetion has fieen found 1o be a highly effeciive method of ersdicating MREA,

] Clogtridh and O dfica frofn rooma, fumiiuna,
surfaces andor equipmandt: however, furthe? livestization of thls methed 1o demonstrmte both safely and
effeciveness in roducing Infiection Fates aro requinsd™F 94,

Ozone. Ozohe has been used for years as a tinking water disinfectant, Qzone i produced
when 0, ls and spBt into. (=] The owygan mol
then collide with Oy molecules to form ozone, which |s Gs. Thus, ozons conslsts of Oy wilh a favsely
bonded thirt exygen stom thet 1s raadiy avallabls to sttach i, and oxidizs, ciher molacles. This
sdditional exygan atom makes ozona & pewerful oxidant that destroys microomganisms buf (s Highly
unstable (l.e., half-ife of 22 minutes st room tempsratima).

Anew starBzation ProGess, which uses xoqe a5 (he slerlant, was cleared by FDA In August
2603 for procassing reusakie medical davices, The sterlizer creates Ita twn sicrient internally frem WSP
grade arygen, steam-quelily watar and electilty; e stlant s comvaried back o axygen and watsr
vepor atihe end of the cycla by a passing through a catalyst before being exhausied it the room. Tha
duration of the alarllzalion cydle s about 4 h and 16 m, and It ocoure at 30-05°C. Microbial affcacy has
been demenstrated by achleving a SAL of 10% with a variely of microorganisms 1o inchuda the rosst
raslgtant mi by

“The 0zona procesa ls campatibla with 2 wida range of commonly used matsrals Including
stalniess staed, titenium, anodized ahintiw, ceramis, glass, siics, PV, Teflon, slfkoas, polypropylene,
polysittylene and acryfic. [n addifion, Agid lumen devices of e following diamedar and langth can be
processed: infezal diamater (ID): > 2 v, fehgth < 25 om; [D > 3 mm, langth S 47 cm; and IR > 4 mim,
length = 60 em.

The process shoukd be safe for Use by the operator bacause thara s no handling of the sterdiant,
no ioxdc emissions, no residus fo aerate, and iow oparating empesaturs means thera Is no dangar of an
accidantal bum. The cycle s monl using a sok- i i Indicator and a chemical
indlcator. The eterilization chamber Is smal, about 4 A7 (Ariten comnumication, § Dufrasna, July 2004).

A I was igated for of rocms used to hovse
patierris colonized with MREA, Tha rezults demonstrated that the device asted wordd be inadequate for
the decontamination of a kospital room™s.

Staarm. Low-b steam with & Jdeh irused sz al
mathod i mary b by i and the United Kingdom,

The process knvolves he usa of formatin, which I3 vaperized into a formaldshyde gea that 35 admitied Into
the chamber. A of 8-18 mg Is generated @1 en operating
temperaturs of 70.75°C. Tha sterillzakion cycle consisis of a satfes of stages that Includa an inftia)
vacuum o remova alf from the chamber and load, fellawed by steath admission 1o the chamber wit the
‘vacLm pummg running to purge the chambar of slr and 10 heat tha koad, foliowed by a sevias of pulses of
fermaldehyde ges, followed by steam. Formaldshydg'is removed from the sterlzer and foad by repeated

lternata d with slaam and ab. This systam hax some advantages, e.g,, the cych
time dor formaldehyda gas I faster than that for EVQ and tha cost pet cycle s rulatively low. Howaver,
ET0 s inom penatrating and operates at lower & than do
Le Idek ‘has been found effectve agslnstﬂalauvu bacterta,

8 and G. nores and Candida athicans™' 342,

eal
umidity conlrals. The retaass of gas from paraformaidehyda tablets {placed on the Ic;\-\furtray) s slow
end produces a low parfial pressura of gas. The microbicidal quality of this Is uninown™!.

ansidma :apor mla[neﬂc:z als; may be used In heattheara faclifes to starfize heal-sentitva
. o i o T

n

sterlizer
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that cannet ba purified by amy other means. In order o bactada, te pose lze (e,
.22 pen) musd be smaller acler: 1hi 1™, Some lnvesi have
oned whether the i itralon really is a sleilization

by
methad beczuse of sipht bactsrial passaga through Aiars, virat passage threugh fltars, and transference
o} ihe steclie filtrate ko tha final contalner undar aseplic condi A a risk of =,

Mlcsaave. Wicrowavos ara used In medicine for dsinfection ¢f $oft contact lenses, denta)
insiruments, denfures, milk, and urinady cathetars for Intermittant self-ta¥ieterteation'™", Howeuar,
MitroWaves must only ba usad with products that ere. compaibla {e.g., do not melt) *". Micmowaves arg
radic-frequency waves, which are ususlty used at 8 frequancy of 2650 MHz. The miciowsves produce

roduced while others poskiaie a nonthermal | + The inftial reports Showsd microwaves
o ke an effectfvn mi Tha mistowaves producad by 2 "home-typs” microwave oven (2.45 Glz)
complatefy Inactivatn bactarial eulturas, mycobecterla, virusas, snd 6. stearcthenmaphius 5poTae within
60 seconds Lo & mintrtas depanding an the challangs ofg i study confrmed these
results but alsa found that higher power microwaves in the presenca of waler may be needed for
stariization™, Complaia o bovis blained whh 4 mimtes of microwave
Exposure (600W, 2450 MHz)™. Th of avens for diferent ion end
disinfaction purposes should be tastad and astest alfect the reaults (o.0.,
pressnce of water, of matsl canbe but

o
requires certain prncaﬂnns.’fqgremn I thal hema-type microwave cvens may not have sven
gy over the anilre dry device (there may be hot and cold spots an solid
medical davicasy; hence there may ba ereas thet are not steriiized or disitectsd. The use of microwave
avans to disintact infenmifient-us+ cathelers also has baen suggested. Researchers found thattest
baclaca {e.g., £. rof, Klebsleka pneumanias, Candkia albfcans}wera sfmineted from red rubber
;a:hmmm 5 minudes ™, pi used or ster medical devices have not been FDA
leared.

Glass Bead “Siesflizer”. Glass bead "steriizalon”™ uses smal glass beade (1.2-1.5 mm
diameter) and high temperalure 217 °C -232°C) for brief expestra times (e.g., 45 :nooods! 1 inactivats
microoganisms. These davices hava been used for saveral ysare In the dantal profession . FDA
balieves thera i3 a risk of Infection with this device bocauss of potantial failure to starilze dents)

I and thelr tould be unfl the device has recelvad FOA dearance.

Vaporizad Hydrogen Parcxide (VHP®), Hytogen prrokide solutions have bean uged as
<chemical sieifants for many years. Howaver, tha VHPG was pol developed for the afediization of
medical equipment untl] the mid-1B805. One mathod for deltvaring VHP to tha reaction site uses adesp
VaCcuum to pulf Dquid hydrogen perexide (30-35% ) from & rirdgs through a
heated vaparizer and then, follawing vaportzation, ims the steriizaion chamber, A second spproach to
VHP delivery ta the flow-through approach b which the VHP s carried into the sterilization chamber by a
camfer gas such as alr using elthera sNpht negslive pressure (vacuum) or slight posiive pressurs,
Applcationg of this technology Include vacuum wysianms for industrial stediiization of medical devices and

i v for forlargs snd small aceas®™. VHP offors several sppealing
foatmes that Include epld eycle Bma (8.5, 30-45 minutes); low femperature; environmentally safa by-
producls {H;0, ;ﬂ:g!‘l [O4]); pood materal ilty: and of 1 and

VHP has Eimi el

g 1] nnot be on britlle; and
YHP peneiration capabiiitles are less than thosa of ETC. VHP has net been claared by FOA far
starfzailon of medicel devites In haalthcara faciliian.

The feesiblity of utiizing vapor-phase hydmgen peroxida as a surlace decsntaminant and
l ina ifiigu application. in this study, vapor-phase hydrogen
paroxide was shown ia possess achivity ™, In y studies, hydragan
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Reliabve using is Behleved wi with & high
of gas, at a temparature bafween §0° and 80°C and with & relativa humbdity of 75 t 1043,

Studfes Indicate that formaldehyda ks a mutapen end a polential humen carcinogen, and OSHA
ragulates formaldahyde, The pemissibie exposure mht for formaldshyde in work areas i 0.75 Ppm
measuredasas#mTWA.ﬂeGSHAmdardhdudem:pwnSTELﬂ.&.maﬁmnsxpnmm
allowed diring a 15-minile perlad). As with the ETC atandard, the fornaldehyde stzndnard requires that
{ha smployer canduct initial monltoring to idantify employecs wha are exposed to formaldehyde at or
abova tha aclion leve! or STEL. If this exposure feve i d, amploy Y
exposta monltordng Lntll there Is a change tal eould afect expasure levels aran emplovee feporis
formeldetyde-ralaled signs and symploms™: ¥, ‘the fomisklehyde steam sierlization sysiem has nol
bezn FDA clered for use In healthcare faciiRies.

Gasvous chiorina diexjde. A gaseaus ehiorine diedde system for slerfization of heallheare
Eroducts was develaped In #1e lafs 1880s" % Chicdna dioxida Is nat o

himans. Asihe chioine doxid P , the fima required
becomes progrsssivaly gharler. Form'rap(a. anly 30 minutas ware raqulied ut 40 mgl ko stariiza the
10" B, atrophaeun epores &1 30° 10 32°C™, Currenlly, v gasecus chisdne dioxide system Is FDA
cleared,

Vaporized Paracetic Acld. The epoticidal activity of paracetic acid vapor at 20, 40, 60, and 80%
relalive humidity and 25°C Bt ! Rores on peper and glass surfaces.
Appreciable ackvity occusred wilhin 90 minutes of exposure 1o 1 tng of peraceft cld per Kter 21 40% o
higher relativa humidity*™, No vaporized paracetic acid system Is FDA clezred,

dnfrared ractation. An Infrates sadkation peolotype steriizar was ivestigatad and found to
desiroy B, afophaeus spores. Soma of the pessibl) tages af infrared gy Include short

cycle #me, fow aneryy consumption, no cycle rasiduals, and ro toxdoologle of anviconmental afisets, This
may pravide an gy for f tolected hasl-rasistant instiments but thers are
no FDA-tlsared eystems for use in heatihears fatiites %,

Tho other above may be used for starifization of crillcal
medical llems If edearsd by the FDA and ldeally, lhe microblcidal offectivansss of the technology has besp
Published ki the scientific leralure, The selection and use of dlsinfectants, chemical sterilarts and

Intheh field la dynamic, and products mey becoma evallable that ara not
tn exdsisnce when ths guidalina was writlen. As newer disinfectanty and steiEzation procasses becoma
avallable, persons or committees responsibla for salaciing and i
should b guided by products cieared by FDA and EPA a5 well as In the sclantifie lietaty

Sterllizing Practices

Oveiview, The delivery of starila products for use In petient depends not cnly on the
#ffecthvoness of the sterilzalion process bul alss o the unit desipn, decontsmization, disassembling and
packeglng of the devics, kading the sterizer, montioring, sterlant quality and qantty, and the
appropriatencss of the cycle for the load contents, and other aspects of devica reprocassing. Heallhcare
fersonnel should perfomy most cleaning, dsinfecting, and sterilezing of palisnt-care Supplies In 3 eentral
processing department In order o mere asily control quality. Tha eim of cantral processing Is the
orderty procassing of medical and surgical instruments o Pprotact patents from Infections whita minlmizing
risks to staff and praservag the value of the Rems being rep a7 ¢ faciibes shoud
promole the same level of efiiciency and safety in the praparation of supplies i cther aceas (e.q.,
opetating room, Fespiralory therapy) a3 B praciicad in central processing.

Exnsuring consfstency of sterilizetion pmotices requires a comprehensive program that ensures
oparalor competence and proper methods of clearing and wrapping instruments, loading tha sterdizer,
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operating tha stenlizer, and monitoring of the entie process. F , care must ba from.
an Mfection In g5, such 85 hospital and oulpetient facitles,
on Cycha A process should be verifed befare it i pu? blo
wih

5@ in healthcare settings. All stoam, ETO, and othor Iow-inmperature slerlizers are tastad”
tlofoglcal & chamical Indjeators tpen i wihan th riflzer I3 refoceiad, rede; after
majwhpatmdlﬁnranlmﬁmﬂanmknhnmmdhmmamnﬂnﬁnnmhﬂm
them i usa. Threa urtive: eraply steam cyries are rm with & telogical and chermical
indlcator in 2n approprists test package o fray. Ench type of sleam cycle used for sterflization (0.g.,
Vacuum-assteied, gravity) Is tosted separxiely, In a prevacuum steam startzor threo consacutive empty
tychas are also rin with a Bowie-Dick test, meﬁm‘lznrhmlpmhadtuwmeunﬂlallb!olahl
Inciicators e naativa and chemical indicators haw a carmect encHpont resppnsat -5 B1L 8%

Eiologlcal and chamital indicatar festing Is also daong for ongoing yuality assurance tasting of
reprosentaiivi samplag of athual products being sterllized and product testing when major changes are
made in pack wrape, of load and chemical Indi e placad in
products, which are procassed i a full load, When'thres conzecutive cycies shaw nagative biokoglcal

and chemical wih a ot end polnt response. you cen put the change made Into
rouling use™ ", 1ems brocessed during the threa aval les should be tined ot the

Prysical Faciftfas. The central processing anea(s) ideally should be divided inle at least ihtee
irg. d2lorage. Physical barfers shauld separate tha

dacontamination area from the olher secbona i contalr contamination on used lams. I the
dazontamination ara reusabls contaminaled supplies (and poneibly disposabla fams that are reused)
am recelved, sorted, and deontaminated. The recommendad alrficw patiam ahouik contaln
centamingles witfhin the decontaminalion ama and minimize the flow of contaminates 18 the clean Breas,
The Amsrcar InsTiute of Architects ™ recommends negaliva pressure and no fewsr than six alr

wgee per hour ka the c TAAMI 10 alr changes par houw) and 10 alr
changes perhour with positive prassure kn the stedilizer equipment room. The packeging eres Iy for
I and p ging clean, but not ateriie, matsdal. ‘Tha stenle stotage area should bs
a limited WAtk a controlled {rsay Be s high as 75°E) and colalv humisity (30-
0% I all works areas except sterde storage, whers the relsiva huriidily should nel axceed 70% """, Tha
fioors and walls should be construcled of materials capable of chemical agy for
cieaning or disinfectng. Callings end wal sufaces shoukd ba constructad of mn-shsdcﬁng.mieﬁalu.
Physica! aangamants of processing arsas ere in four TR,

Cloaning. As r‘u&aahdlymmlmed. Hems must be laaned using watsr with dstergants or
enzymatie cleanars > 4™ befora pcassing. Cleaning reduces the bicburdan A removes foraign
material (L., organic residue and anlc exts) that | with the ion p by acting as
abanler b the sleffization sgent™ GRP- M2 gypicat instniments sra genarally o
prerinsed {0 prrvent drylng of bicod and Essua. Predeaning In pageni-case areas may ba nerded on
ilems thet are healy sofled with feces, spulum, blood, or other material. $ams sectto cantral processing
Wwithout remaving groes sall may be dificult i clean bacause of drisd secratinng and exerations,
Cloaning end decoataminetion should be dons as ston as possbie sftar items have been used

Several types of mechanical claaning machines {=.p., ulansil washer-sanhizer, sirasonic cleaner,
washer-sterfizer, dishwasher, washer-disinfector) may facitata elearing and decontamination af mast
Iterns. This aqui often ls il may Incresss py Improva cleaning effactivanass,
and decraasa wosker axposure to bloed and bedy fukds, Delicate and inlricate objscts and heat- or
malstura-sensilive erlicles may requite carefid cloaning by fiand, AY used Hems sont to tha central

4 Ak i Thinke

p g area sh { in tha area of origin},
handTad with gh {re longs rmes eeded 10 avold expoawre o shams), and
byoneof the mathods o render them safer 1o handl, ltems comgosed
n
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Trultiple Jayers of prolaction of surgical Instruments from eontaminstion and saves tirhe since wrapping Is
done only onca. Mulliple layers are sk common practica due o the rigoes of handling within tha fachity
even fough the barrier efficacy of a single shaet of wiap has impoved tver the years™®, Wittan and
Mustm for prep of iterma to ba ek should ba readily avallable and used by

whan q e
Loading. Alliiems in be sledlizad ehould b 30 8l surfa il ba directly axposed to
the sierilzing agent. Thus, afowior S of staam {or another

storilant) araund each Hem. HistarieaBy, It was recommended that muskin fabrio packs showd not exceed

the maximal dmenaions, weight, and denslty of 12 Ipches wids x 12 kches highx 20 inches long, 12 Ihs,

&nid 7.2 Ibs par cubke foof, respectivaly, Duz io the variety pf lextiles and metaliplastic contsingrs on the

market. the textlle and i and the sterkzer should be
for i on patk i d denshy| e

There are sevecal impartart bask: principles fof loading a sladlizer; sllow for proper sterilant

heuld b pleced 60 the tray Is parallel 4 the sh

shoudd be placoed on thelr edge (e.g., banins); smalltems shauld ba taosely placed in wire haskets; and
pesl packs should be placed on sdge n parforated cr mash baltom racks or beskets 51t &4

Storage. Shudies In the early 15705 suggasted tharwrapped strglcal bays remained stale for
varying perieds depending on the type of metarial used 10 wrap the fmys, Safe storage dmes for sleile
packs vary with tha poroshy of the wrapper and storage condtions {e.0., open versus closed cabinels).
Heat-saalad, plasiic peel-down pouches and wrapped packs sealed in 3-md {1000 inch) polystiylens
ovelwrap have besn reported to be starile for es ong a5 9 months after sterilzaliorl The 3-mil

yethylens la appll T exterd the zhelf e for Infrequently ussd tems™. Supplies
wrapped In double-thick four layers, of equiy remaln sterile for st (2ast 20
days. Any ilsm that has been stordized should not be tsed sfier fre expiration deta has bean axceeded
orlf the =teritzed package is wet, tsm, or purchred.

Allhough some hospélats coninue o date every sterfizad pmduet and vza the {ime~felalgd shalf.
lifa praclice, tnany hospitals have swilthed fa an eventvelated ghelf-iia prectice. This lattar practics
that the product shoukt remaln sterile £ tha Hom {0 beeoine

3 {e.g., learin paciagh wet, sealis brokan)*™. Eventralated Tactors
that contribute to the cortamination of a product include bisburden (Le., the amotnt of contarmination n
the envirenme:}, air movement, traffie, location, huridity, Insects, vermin, ficoding, slamge area spacs,
openitleerd shelving, temparative, snd the properties of tha wiap materia ™ Thgre ar dale tfhat
suppart the eventrolated sheltdiie praclics % One siutly examined the affect of lime on the sterile
Infegrify of paper envelopes, psel pouches, slaaves. The most finding was tha
absence of @ trend teward an Increased rata of confamination oves tima for any pack when placed In
covercd siotage®™, Another evalualad the of event-related 13 by migrs
testing steifzed tems, During the 2-year study pariod, all of the ltems teated wera stedis™, Thus.
contaminalion of e stedle liem Is ovent-refatad and the pr by of vith
increased handling®™, )

Following the sterifzation process, medival and surgles] devices mus! ba handled using aseptic
ique [n ordar bo p Sierile supplies should be aloced far cnoegh from the fioor
{8 to 10inchen), tha ceiling {5 inches unless naar a sprinkler haad [18 Inches from sprinkler head]), and
the cutside wails {2 inches) b efiow for adequate alr cireylatien, ease of cleaning, and campllance with
loce! fire codas (e.g., supplies must be =t feast 16 inches fom eprinklzr heads). Madlcal and surgleal
supplies shatld nat be storsd under sinks or In ether kcafions whera they can become web. Sterils Homs.
that walare because moisture brings with It microorganisms from the
airand surfaces. Closed orcoversd cabinels are jdeal bt open shelving may be used for sioraga, Any
package that has fallen or bann dropped on the floor must be Inspacted fof damage o the paciaging and

%
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of more than one part should be i Care shotkd b token 1o ensure st all parts
Ere kept togelner, so that ressseitly can be acoomplished effidenty™,

have: d he dagree of o by visual atd ol i

th
One study found 91% of tha lnsfuments fa be clean visually but, when examined micrascoplcalty, B4% of
the Insinanents had residual debris. Sites that contalned residual dabris Included Juncons betwesn

k sheaths and of and grooves
offorcepa. M s the clinical skgnifk f thoss Mndings * and how
{oensura proper 2lsaning.

Parzonnel workdng In the 5 should waar Gleaning-typa rubber or
pinstic gloves when handilng o d d Fate masks, eye

Pprofection such as gogales or ful-ength facesivelds, and approprista gowns should be wom when
exposure to blood and conlaminaled fluids may ocLur(¢.9., when mariually ddeaning contaminated
davices)™. Contami are & soures of mh could laoailate

thiough nonintact ekin on the hznds oe through contact with fhe mucous membranes of eyes, nose, er
moutt™ -8, Reisabls sharpe that have been b conlact with blsed present s special hazard.
Errployess must not reach with thelr gloved hands Inta frays of contalpaes that hold these sharps to
rabrleve them™, Rather, emplayes shockd use engineering controlg (a.9., fotteps) 1o rebisve these
dovices.

Packaging. Once Rams ars tleanad, difed, ond those requiring
wrapped or p'aced In rigld conlalners and should be amangad lnblﬂmmﬂlramukets
tho grdelines provided by e AAMI and other profeseional erganizaiions %% FTHM, 6, 54 2
guidednes mhl‘hnlhhged Insirumaria ehould ba opaned; jlams with romavable parts should be

davice or P test dala to
the eontrary™, complax instrments shotld ba prepared and storiized atcordiog o devics
manufacking’s lnstructions and test date; devices with concave surfaces should be positionad to faciftate
drgin, f waler; heavy i not o damage delicete iteme; and the weight of the

5t b
according o
These

tnstrument set shoudd be based on the design and density of the instruments and the distribulion of metal
mass"'*™%, While thera Is na longar a speciliad sterltzation weight (Ll Jor surgical sels, heavy mets]
mass s a cause of wet pocks {La., molsture ingide the case and ray alter completion of fa sterflizatich
tycla)™®, Other p that may drying are the denshty of the wraps and the design of the
sel™,

Theta are several cholces in mathoda ta malntaln sterility of surgical instruments, Including figid
coatslners, peelopen pouches (s.g., sel-sesled or heat-sesled plastic and paper pouchas), roll stock ar'
reala {l.e., papsnplastic comblnations of lbing designed % atlow te usar 1z cit and seal he ends to
form a pouch) “* and wraps {3 d % 1 faciltas may use sll of
thase g opilong, The must allow penetration of the stedlant, provids
prmaciion agales! contact contamination during handling, pravida sn effective bamier to microbial

FPenelration, and malntain the steriity of the { lker aftor ¥, An Ideal steril

wrap would successiully address banfer [ 1 p

acration (e.g., allows ETC to dissipate), ease of use, drapeabilty, flexiblity, punciura resistance, tsar
A

 txiclty, odor, wasls disposal, Enting, cost, and fransparency™. for
use with ETO (a.0., full, polyvinyltioide, and podyvinylldens chiorine [kiichen-typa Laneparent wrap[) '
of hiydrogen parodde gas plasma (a.g., Aens and paper) should nat be wsad t wap medical llems,

In caatral processing, double wrapping can ba dons sequentialy of ¥ (La., .
simultificus weapping). Wrapplng sheuld be done In stch 2 manner fa avald tenting and gapping. The
saquenifal wrap uses twa sheels of the standard sissilization wiap, one weappad after he oher, This
Procedurs cragtes a package wilhis a package. The nohsequental process vses lwo sheels wrapped 3t

the sama ma 5o that tha wrapping needs fa be performed only onoe. Thla latter method providas

k]
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contents {f the fems are breakable). Ihe package is heat-ssaled in Impendous plastic and the sl s
&4l Intact, the pach hould be d not [ d, llams in plastic

need not be reprocessed.

i should ba routlnedy by using & comblnaton of
machanicsl, chemical, and Ly o evaluate the etarlizing conditions the
microblologio status of the processed kems. The mechanical monitors for steam sterlzabon includs the

dally aszezsmant of cycle time snd by g the temp racord chart (b computar

printout) and an assessiment of prassung via the pressure gauge. The methankcal monltor for ETO

include time, tethperature, and prezsure recordens that provide data via computer priniouts, gaugss,

andfor displays'™. Ganarsily, two essental ¢lsments for ETO .. the gax ant
In haalt ETO steriliz

Chemical & um e, are lnexp and Inticata that the llem has been
exposed 1o ihe sladlization process, In one study. chemical Indicalars were more Eksly than biological
indl tol Sicats at marghal imes (0.9, 2 minutsa)*,
Chemleal indicalors shoutd be used In con] with biological but based on
thould nol raplace tham bacause they Inticate 8t marginal time and because only
4 hislogical indlcator consleling of resistant sgores can measura tha microbial killing sower of the:
sterilization process.™ ™, Chemical Indicrtors are aMxed on the cutside of each pack o show that tha
package has Lean processed through a slerizabion cyele, bui thesa Indicators do not prova sterlization
s baan achiewed. Preferably, o chemical Indicator also sheukt be placed on tha inside of each patk ta
wvarlty sterilani peneiration. Chemlul.mdl.‘am usvally are edther heat-or chemical-sensitive Inks that

chenge color when one o {a.g., sleain-tims, and/for saturated
steam; ET0-fima, hali endior ETO 3 ara present. Chemical
indicators have bean groypad Into five & on their abiity one ormulliple.
slatdization paramelerst* 2. 1F the jntemal andfor 15 Inad

sugges!
the iam should not be used™, An ex-removal ist (Bowle-Dick Test) must be performed dalyin an
emply dy i Elecilizer (e.9. steam sleflizer) (o enstirs alr removal,

Biologlcal Indicators era secognized by most autharifies as being cosest (o the Keal ponitees of
the sterilizetion pracese "™ ™® bacause they measure the starilzation process diretlly by using the mast
realdtent microorganisms {.e., Baclius speres), snd not by mezely testing tha physlcel snd chemical
cendltions ry for Slnca the Bacill used In ki ara mang:
Teslstant and presentin greater numbars than are the common microbla! contaminants found on patient-

care tha di that the Indlcator has been inactivaled strongly implles that
other potential pathogens in the Iad have been killad™,

An ldeal blol monitor of the ion procass sh easy io use, ba inaqensve, not
be subject ko Ination, pravide positive nesults as soon as poselble alter the cycls so
1hat oy ba Eshed, and provide positive resull= only when the sterfization
pamameters (eq., steam-tms, iemperature, andfor sshurtsd sleam; ETO-Hme, letn;suramre. Telative
husmidity andior ETD [ e kill mlerobial =

Bictogleal in the enly i manitor the lethaBly of @ given

process. Sp process have demenstrated re: f!lancamlha

L]

sterfizing agent and ars more resisiant (han the bloburden found on medical devices™ "™ 92 g, .
atmphaeus spores (10% ara used to monHor ETO and dey heat, and G, siesrothermophllus spores (10°)
ar used to monltor sieam sterization, hydragen perméde gas plasing, and tquld perecetic add

. sfearcthermophiius is at 55-60°C, and B, atmzhaens Is incubatad at 35-37°C.
Slyam and low temperalure stedl! (a.g., bydro -~ pl eflc acid) shotld be
manitered at least waekdy with the appriprats commercial preparation of sparas. H a steridzer s used
irequarly (e.g., several loads por day), dully usa of biofoglcal Indicators aliawa earller ciscovary of

s
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l o 1] and st minlmizes the extent of pafiont surveilanca and
product recall needed In fhe evart of a posiiva bickigicalindicator”, Each load shoud be monitorad if
contaires implantable objecta. lifeasible, Implantable fems should not be veed unt the Feqults of epone
tesls are known 1o be negative,

Qriginaily, spiore-sioy blolegical indicaiors requined up 18 7 days of incubiation 1o dotect viable
Sporas from matginal tycles {1.6., ‘when few spoies ramainad viable}, The naxt generation of bicleglcal
Indicalor was self- r plastic asp led paper sbip and a growth meda in &
crushabla plass ampovle. This Indicator had a maximum Incubafion of £8 bouts but sigrificast failures
could be delacted In <24 hours. A rapid-rsadaut biological ksdicator that datects the prasence of
enzymes of G. stearothemophiius by reading a fluorestent product produced by the enzymatic

fa b has bean far than 10 years. Studles
demensirale that the sensitivity of rapid-raadout tests for stesm sterization {1 heur &t 1327 pravity
sterifzecs, 3 hes for 121°C pravily and 132°C vacuum ste? that efthe fonal
stafiization-=pecific bivkogioal indleators Y77 7 g0 fhe fuorestant rapid readout rasulta mliably
predict 24- and 43-kour and 7-day growth™", The rapktreadout biojeg! =l Indicator [s a dusl Indicator
Fywtem B Halso celocts mcid metabolites produced during growth of the G. sfearothermophlius spores.
This system Is different from the ladicator system conslsting of an emzyme sysiem of bacterial orgin
without apores. indepensent comparative data usng suboplimal aterlizatien cycles (e.g., retuced tima or
temparatire) with the srzyme-based lidicator system hava not baes publishet™™,

Anew rapl Sout ETC Ir has been designed for rapld and reliabi
of EFQ sferilzatien proceszes, The indicator has baen cleared by the FDA for usg in the United
States*™, The rapidreadout ETO binlagleal indicator datacts tha presence of 8. atophaaus by detacting
& (orascent signalindicating the aciivity of 2n enzyme present within the B, etmiphasus oganism, bels-
glucasidasa, The fluorescents Indicalas the presence of an active spore-gssociated anzyme and a
sterlization process fadus, also detacls during growth of the B,

Par ‘s data, hway: 4 viable spores

were presant. This was expecked beceuse the enzyme ks ralathvely ETO reslstant and Is inactivaled at &
slightly longer exposure Sme than the spore. The rapid-readaout ETO bislogical Indicaior can be used ia
menltor 100% ETO, and EYQ-HCFC mixture slerlization tyciee [Lhas nol besn toshed &y ETO-CO,
mikture slellization cyches.

“ha standard blokogleal ndicator wsed for ﬂlﬂ-cyd!‘nte:m does not p
refable ilizers™’, Blologlcal b P ¥ Cesignad for montoring flash
slarlzation ans now evalable, and sfud 2 hem have ben prisisheg e s

Since statilization fallure can eccur (abaut 1% for sisam)™?, & procedirs to foliow in the svent of
posiive spore tests with sieam sterization has baen previded by COG and the Association of
periOparative Registared Nurses {(ADRN). Tha 4831 CDC recommendation s that "objects, ather than
Tmphastable objects, do not need to ba secalled becaysz of a single positve spora leat Lnless tha sleam
sterillzaz o the sterfization pracedurs s defective.” The rationale or this recommendation ks that sing's
posliive spora tests In sterilizera secur sporpdically. They may oocur for reasons such a6 +Hght varation
b the resistanca of the spores™, Improper uze of the sterilizer, and lsboratory contamination during
cufiues funcomman with selF-contalned spore tasts). If th {a.g., time, torrp prasaure
In tho sleam steriizer} and chamical (intemal and/or extemal) Indicators suggest that e stariizer wat
funetioning property, 2 singe poslive spare 18t probably does net ksdcata sterlizer malfuncEos but the
spore test shouid ba nepestsd immediately *. 1 the spors tosts ramain positive, vae of the sterftzer
atould ba discontinued untl R Ia serviced”, Similary, ADRN sigiea that a singla posilive apote [est does
noet Iy Indicats fallwe. If tha fest I posive, the sterilizer shotd Inmedialely be
rathallenged for proper use and function. Itams, other than Implantable enes, do not necessarfly nzed to
b recalled urfess a sterllzar malfunction s found. If & steeflrer matfunciion is discovired, the Hams
must be considened nansierte, and the Hams from the suspect faad(a) should be mealled, Insofar as

Gukdeline for Digi and i in Heallhy Faclities, 2008

fast packs that have besn shown to haaq‘uhﬂm!gmwm:lpadxmaybeued. Thae tet pack [s
Placed [n the canter of the starifizer Joad"™, recands chemical, and tlologk
shoutd be retalned Jor a tima period Jn compliance with atandards (s.g., Joint Comemlssion for the
Accrediation of Heslthcare Faclles requests 3 yoars) and stats and faderal raqulations,

In Eurone, bickagical monlios are st Lsad reutinely lo monitor the stedézation process, Instead,
celeane of sterlzer tems s based an the physical jors of the P ™
termed i » releass requires thet thera Is a deflned qualty systen in placa
al tha facily perfomming the sterization and that the sterilization process be validated foc the liens being
siorllized, Al prasent in Europs, parametric relessa h::;epted for steam, dey heat, end ionizing radiation

‘a8 Undersiood and cn b Herad di

I , a3 the pl i . For axample, with
sleam the lead cauld b ifored with probes thal wolld yisld data on tempsrature, tima, and
humidily at represantativa locations in the chamber and {othe spech dwvelopad during
the validation procesa.

Periodic infecion control rounds 1o arsas using L tha sterfizar's use may
Identify he varl; In operator d o reconds, Including
chemical and biologleal indicator lest results: starilzar mal and Ang; and kead berlag of

packs. Thesa rounds atso may identify Improvement activities o ensure that opsrlors are adhering to
estabished standords™,

for i d Sler] In Heaili Faciifes; 2008

possliia, sad ™ A protocol for of poaibve bidlogical indicaters Is
shew bn Tabla 129, A ip alsohas been ded "™ Inwhich any
pasttive spore test is assumed to rapreaent slerikzer malfuncion ad requites that a malesals
peocassad In that stafliees, dating from the slerilization cycls having the last thve: bloleglc indicater to
the next cycie showing saEstactory biologic Indicator challenge rasults, must be consideced nonstadle

d ¥ pesalble, and d bve Approach should be used for
siorization methods other than steam {a.g., ETO, hydmgen peroxide gas piasma), However, ho action i
nacessary i thers is strong evidenica for the bologlcal indicator bsing dafective ™ or the growth medium
coriaingd a Baclluy contandnent®™® .

If pationt-cure ilens were used befor retievs), the Infaction contrg] professional should nesass
the risk of Infeetion In collaborgtion with central fcal servicas, and risk sat.
Tha factons that should be considersd Include the chemical Indicaior result {e. 7., nonmastivs chamical
dicalor mey Indicate temperature not achlavedy; the resdls. of other blotopical Inclcators that folowad
the postive biokogical Indcaior (e.y., positive on Tuesday, nagativa an Wadnasday); the parmeters of
tha sladfizer sssaclated with the pasitive blological indicalor (e.g., redused fma at orredd temporatiel;
1he Eme-tamperature chart (or priniout); and the microbisl load associated with decontaminated surgical

{e.p., 85% ol d have Jags than 100 CFUYL. The margin of
saflelyln steam sterifizafon Is mufficlenty larpe that Bare is minimal Infection Hak associated with Hamein
@ load that show spare growth, especially If the em was properly deannd and the Mampambre was
achlaved (8.., ms shown by aceaptable chemical Indicatnr or temperatune chart). There are no pullishad
Sl that & viag triaved surgical instrument fokawing a sterfization
cycle with o positive biclogleal Indicator.

False-posiive bivlogical Indicalos muy ocourtrom Iniproper testing or faudty Indicators. The
latlsr may aoour fiom Impeoper storage, pracassing, product contaminaBon, materiat faihyrs, of variation
resistance of sporay. Gram stain and of 2 positive blol Indicator may ifa
contaminart hes treated a false-positive rasull™: ™. However, In ena incidant, the broth usad as growth
medira. a B which resulted In broth furbldTty at S5°C*. Tesfing of

defe

paked b p from difisrant assistin a product defect™,
Falss-positive blologleal Tndlt tua whan uakig set ined b

shouk ba A blofogk hy ba @ falsepositive Indlcator
uniila thorough anaysis of the erdie procass shaws this 1o be Ikely.

The slze and composhion of the biokopical Indicator st paci should be standardized o creste
Slgniicant challenge (2 aif rameval and steclant penstrstion and to obtaln Intemreleble resuits, Thers is
& gtandard 16-towel pack recommendedt by AAMI for steam slerilization ™ ¥3% oocicing of 16 dean,
precondtiioned, reusable huck or sbsorbant surpkeal towels each of which Is approdmately 18 inches by
26 Inches. Each towel is folded lengthuise into Jhirds and fhen fokled witthwise In the middla. One or
mare dlalogical ndicators wrm placed betwesn the #ight and ninth owels In the apprxdmate geomelric

(approximetely & inch height) llihoufdwdgh approtmately 3 pounda and shoukd have a denslky of
approximataly 11.3 prunds per cuble foot* . This test pack has not galned universal ua &8 & standard
pack that simulates the actiral In-use condiions of stsam sterl s Tabla di b
143l packs that kave been shown 1o be agquivalent 1o tha AAMI 16 towel tast pack alsa may be used. The
test pack should be placed fal In an otherwise fully loaded storlizar ehambev, kn the area Jeast favorable
[} [ (i.a., the aren rey 1ihe greatest. toihe biologleal indicatar). This arsa ls
nomealy In dha front, bettom zecon of the starfizer, neartha dein™ 4%, A rontrol bivlogical indicatar
from ther ot used for fesing should be feft unxposed ta tha stardlant, and than incubatad o varify the -
presieriization viabillty of e la&t spores and proper tncubation. The mest conservative approach would
be %0 uso a comtred for &ach run; hawever, less frequant use may be adsquate (e.g., weskly), Thers also
i a roulin test pack for BTG where a blological indicator Is placed in a plastic syringe with plunger, thea
Paced In ihe folds of a clean surglcal lowel, and wiapped. Al i ially mvallable Gsposal
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REUSE OF SINGLE-USE NEDICAL DEVIGES

The reusa of singie-use madical devicea began In the lals 13708, Befora this fime most devicss
weza conskiered muzable, Reuse of Elagla-usa devicesIncraassd es a cost-saving measuse,
Approvimataty 20 1 30% of U.S. haspltals reported that they reuse at last one type of eingle-use device.
Reuse of slngle-use davicas lnvalves regulatory, sthicel, medical, Isgal and seonomic kssuas and hae
bean axtremely cotroversial for mote than two decades™. Tha U.S. public has expressed increasing
ronctm ragarding tha risk of Infection and Infury whan rewsiag medical devicas Intanded and labalad for
single vee. Althaugh some & have dam: i sale to reues dispoeable medical
deviosa uch a5 cardlac alechoda cathelars, 19 studies 10 defina the risks ™
end dazument tha benefits. In August 2000, FDA released a guid: d on single-use devi
Tapioassed by tird partias o hospltals™, In this puidance doclmen, FDA, stales that hospitala or
third-party i and regulated in the same manner. A reused
single-irsa davice will have to camnply with the same regulatery requirements of tha device when it was
originally manufactited, This document presents FOAS Intant 1o enforce piemarket subetission
raquiraments within 5 months (February 2001) for class [t devices (a.g., carditvascular intra-ancic
belloon pump, i y cathetor), 12 months (August 2001) for class Il devices
(2.9, tiood pressure cuff, bronchastope bicpsy foroops); and 18 Thotths (February 2002) for clase |
devices {e.g., i dical sclssors, knife). FOA uses two types of pramarket
requirements for nonexempt cfass 1 and If davices, a 510{ih aubminsion thal may have % show that the
device s es =afa and eifective a5 he sama devies when new, and a approval The
SOk i avid; thal the devica Is safa and effective for Tts Intended
use. FDA sllowed hoepltals & ywar to eomply with the ] and
Iisting. ragprting adverse events associated with medical devices, quality system reguiations, and proper
inbeling). Tha oplions for hospiials are t stop raprocessing single-wse davices, conply with the nde, or

18 a Lhirt-pady FDA guidance documant does not epply o permanently
opened bul unused slngh devices, of health Hing
ather than sctie-care hospitals. The reuse o eingls wse medical davices contiuas to ba an evpiving
amaof reputalions. For this reason, healthaane workers should refer fo FDA for the [atest guidance
(e fda.gov)™*,
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CONCLUSION
‘When proparly vsed, d) i d steri the sate L=a of Invaslve and non-
Imvasive madical devices. However, k clislrrf d i i must be sirictly
followed.
.
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RECOMMENDATIONS FOR DISINFEGTION AKD STERILIZATION IN HEALTHCARE FACIUTIES

A. Rational=

The uitimate goal of he for D and in Heallh-Care
Faclilies, 2008, Is: ratey of health: # of both

an Eath | d 1o sclentific evid
and fedaral B are Included bt soma

recommendalions lo 2id the reader; howeves, tese examples ara hot ntendsd lo define he ooty mathod
of impk ling the wiation. The COGC system for catagortzing reccmmendations |5 defmed in
he following (Rankings) section.
B. Rankingz

Calogory {A. Strongly recommendad for i and strongly -desig

clinical, or spidemi studies,

Calegory @, Sirongly for d

inlcal, or epkdamiologio studlea, and bry & sirong theoretical ralionale.
Cafegory IG. Required by stale or federal regulstions, Because of stafe diferences, readers
should net assume that the absence of an 16 Implies the ab of state
regulstions,
Catzpory . Sugpested for LB by dinleal ar

stundies or by a theoretical rationala.

Na reconumendeticn, Unresolved issus. Thesa include practices for which Insufficient evidence
OF Do consensus exlsts regardicy etficacy,

€. Recommendations
1, Z Health and Exp: .

3. Inform each worker of Iha postible health effects of tis or hos axposuns ko infeclious agents {eg.
‘hepatitis B vius [HEV], hepatitis G virus, human L wirus [HIV]), and/or ehemicajs
(e.e..EtAC;.rm The & o -*rd';ha whh € hhmﬁ:’elyan:]
Health Isiration (DSHA) requirerents and iderify the areas and tag polent
@)ty for mxponure, Catepery I, JCY 35 FRL &1, i

b, Educate heatth-care workars Jn the selecfon and Proper use of personal protective equipment
[PPE). Catogory 1, IG

G Ensure that workers wear appropriate PPE t preciude exposura 1o Infectous agenta or
chemicals through the reaplrstony system, skin, or mucous mermbranas of the ByEs, N0sS, OF
raotth, PPE tan Includa gioves, gowns, masks, and eys pralacSon, The exnd iyps of PPE
dapands on the infactious or chemical agentand the anficipaled durafion of exposure, The:
Employer Ia respensible for making such equizment and iraining svaliable, Categony A, IC, 14497

. Eglablish a program for monitoring ocoupabional exposire i regutated chemicals Jﬁh

Tormaldafryda, E10) thal adherss 1o atate and fedaral regulations. Catagary H, 165, #9195 1691
Exzlude heathcare workers with wawl;ﬂag dermalitis of hands from direct contectwith patient-
care aquipment. Calegory (B, %=1 )

2 Cleaning of Pallent-Care Davices
In. hasgitals, perform most cleatilag, disinfection, and sterlization of patiant-care devices In a
caniral processing depasiment in order lo mota easily control quality. Calegory £, 5 Ve
Meticufously clean patisnt-cars fema wiﬁm::_nddetemem. orwith “h"';ﬁmﬁm
g&anm 'ﬁ?ﬁmﬁﬂﬁ g‘lsln{ocuen or gledizetion prcedures. Calegory /8,
L Ramave visitla organiz residus (e.g., residue of blood isoue) and |
salis with cleaning. Use dleaning sgenta that are ea of | rerww%\d:lhla
organic and inorganlc resltuss. Cafepary (5, 424 41 (ch a1, 70k,

B

L4
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WED-BASED DISINFECTIGN AND STERILIZATION RESOURCES
Additonal Ink Aot el ot I the following

websHes:

Food and Drug Adminfstration, Rockville, Mandand
higp:X govid hime

Envionmental Frotetfion Agency, Washington, D.G.
blimiiwvnw.ea covicpped00tichemmginda. him

Centers for Disesse Control end Preventon, Alfanta, Grorgla
h cde.gevincidad) il

University of North Cansline, Ghapel Hit, North Carolna
o arg

idelima for s ang 5 g i Hi Fadilities, 2008

f 3 Claan medical devices a3 5oon as practical sfter s {e.0., at tha paint of ugs)
beeause soiled matertals become dded o the nsuments. Dried or baked
matesiahs on the Instrumait make the removal prooasa mare difficult and the.
disinfaction or steri effectiva or Catogory I8, 5
o, 7, 45, 1004, 1504

3 Peﬁn;ﬁmuimmd dnnlrlr&(r.:.. usinJg friction) or mnﬁ‘;:;lg;lmﬁ(a.u. with ultrasenic

d. Husing an automatic washerdisifactor, enstre that the unit Is used In ascerdance with the
manufachurers recommendations. Galegory /g, - DL 1478

@. Ensuraihattha d oF. ! 3 sefaciad e with th and
cthes materials used in medical Inslruments. Ensure that the finss etep is adequate for removing
wleaning reskiues ia levsls hat vill not Interfers with sob b
processes. Cafegory ff, T 1000

£ Inspect squipment curtaces for breake in integrity tat would Impalr elther claaning or
dizinfecton/sterlization. Discard or repair equizment that no fonger funcions as Infendad or
cannot be propery cleanad, and disinfecied or stenfized, Cafegory If,

X Indfcatians for Stert¥zatian, High-Lavel Di end Low-Level Dy
a. Befora Use on each pallart, sterlize critical medical and stegical devios and instuments that
enter normally sterfle Gseus or the vascular syslam or through which a slerla bodzﬂﬂuu fiows
{04, blood). Sue recommentation 7g for excapliony. Calagory JA. ™54 R B2 &2, 01
b Provide, et @ minimum, high-avel b ifical patient : (a0,
tubes, la braathing circuits, and mpiran&yw
Hﬂ%m 1?&%51%?5%’#%"“%"“”"““% Catwgary 1A -
c  Patform lowaved disinfoction for noncrtcal patient-cars surfaces (e.g., bedralis, over-the-bad
gzle} andr ﬁuﬂrﬁ%&&&ﬂd BEsure f“"l thatt touch Intact eidn (see Recommendation Sg).

4 Selection and Use of Low-Level Disinfactants for Nonerliical Patient.Care Davices

8, Process noncricat palent-care devices uﬁ'naa dislnfactant and e coneentaton of germicide

fisiad In Fable 1, Category B, ™4 8,08 37 302 a1 ]

Disinfect nancrilical medical devices (a.g., Hood pressure cufl)wih an EPA-reglstared hosplts)
disinfactant xing the labol's safiety precmmtions and use direclions, Most EPA-jeglstered hospital
dizinfactants have = label contact ime of 10 minutes. However, multipls stfentific stadies hava
demanstrated the efficacy of hospitel disinfectants agains! pathogens with a contact Sme of at
Inast 1 micute, By law, al iabe] & on EPA-regt: d product: be
Toliowed, If the user sefects exposure condifions Mhat differ frm thase on the EP)
product tabel, the ter assumes Iabilty fiam ahy injudas resuitng from oftabel use and Is
Batentially subject to enforcement action under FIFRA. Calegory 16, 7™ S 8,587 W M. as s,

& Ensura that, st & minimum, nancriical patient-care devices ara disinfactad whan visibly sotied
angfn*u‘lmuhrhsh {such 25 aftar use on sach patient or once dally of cnce weekly). Gafegory
L3
< If dedieaied, disposable davices ars ot available, disinfert nonerifical patient-care equipment
after using It on B peffent who ks on contact pracautinas befora using this equiptnent on ancther
palient. Calabory 18, %31, iotw
L Surfaces f Fi

g and D) Iy n Faches
& Clean hausskesging surfacas fe.g., foors, Bblemps’lm 8 rug:iar hasks, when &pllls ocewr, and
whan these surfaces are vishly solled. Cafagary Ji. T55350. 32, o 100
Bisinfect [or elean) environmental sutfaces on arg?uiarbasts .., daly, thee Emes par week)
and when surfaces aro vilbly solled. Category i, 7404021
e Follow Hons for proper vsp of (or such
a3 recommended Lse-dilution, material compatibidty, stocage, sheltlife, and safe vea and

-

=
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dispoeal. Catagory ), 27 X444 . I wlid with high pales of endemi Gt difficAs Lofaction ar in B owrtbresk s=tiing, Lisa
4 Gleanwally, blinds, and window curtaing I pationt-cars arsas when thess sufaces are vialbly ¢ Aliute solutions oT5.25%-=8,15% stdhum hypochiorits (2.9, 1:10 diulion of household bleach) for
contaminated or soifed. Calegary /. . rocting environmental dslndettion. Qnmn%nnymduch Bre EPA-reglstered specifically for
8. Prepare disinecting {or detecgent) solullons as nezded and replace these with fresh solution Inactivallng €. diffedte Cal n, B
frequantly (e.g., replace floor mopping sol Hres pail changa no less often I chiorin soligtion Ls not prepared fresh dalty, it can be slored et moin tempareture for vp to 50

than el 0ninia intervats), secording fn the feckty's poliey. Categouy 17, 31

dayelna astic boktte with & 50% raduclon In chicrine cohcentration efier 30
f. Detontaminats mop heads and dmlggoths raguiatly to prevent contamination (e.g., leunder oYs e eepred opague pi i

days of storage {a.g., 1000 ppm chkuine [lgr?mﬂpﬂéy-‘lﬁn dHution] at day O decreases fa

and dry at loast daly). Categary #, ™ 500 ppm chiorine by day 30). Csfagory /8.
9- Use.a ona-step an EPA-regl hasplial <designed for b g s AnEF;Megxwﬂlaoﬁum hypochlorite prodic Is prederred, but f sach products are not
P fient argas whems 1) axigts about the nature of $he 50il on tha avatable, genark ionx of sodium h ite polutions (e.g., chlorine bleath) can
surfaces (2.9, bleod or body fuld contatnination versus muting dust or dirt); ar 2} uncaralnty ba used Cefegary il 4
exists Mhammzmmﬁdmg r::Tnzntomamm of1 such srfaces. See 5n for
fetamemendations cieaning and disinfaciing blood-contaminated surfaces. Category il B DRinfactant Fegging
SETRRRTR &, Donot perform disitfeetant fopging for rourtse purposas in patient-care areas. Categary . ™
b D wailar are for cleaning surf: areas (e.0. b
admintsirstive offlces). Category I, . : 7 High-Laved Disinfection of Encascopar .
L Dnnntmhiqh-lwﬂdﬂgﬁ for J riteal a Todolact damaged 1e¢t £ach dexible endy for leaka a» part of rach
surfaces, Category /B Tepeocessing cycle, Remove from dinical use any instrument that falts the Jeak fest. and repakr
J Wekdusthorizontal surfaces regularly (.g., dally, three tinas per week) using clean dloths this Instrumant, Cafagary Jt, 112 TR 1N
Folened with an EPA-ragistered hoapdal diinfectant {or deternert Propars the disinfoctant b Immachsialy after use, meticulously dean the endoscops with an enzymatic deaner that Is
for ) es by the ufs Category &, 13 57h 4L 16 eompatible wilh She endoscope, Cleaning Is ne ﬁuﬂbefm bolh sufensated and manua|
k. Disinfect nencrtcal surfaces with at EPA sl 1othe Jabel's disifoction. Cefegary (a P 1%, WH1M UL VAR 124 (26 458, 485, t19, 4, 300
pracautions and uss direcions, Most EPA-regittersd kospital disinfectants have a labal e 1 and dis (-4, sucton valves) as complataly au
cantacd time of 10 minutes, However, many scantifc shidies v demonstraied the efficacy of possibls and tmmemsa ol P hlh-mﬂmamduamr.smmmmlzam
Tosg/tar against pathogens with a eontact bme of et keast 4 minle, By Jaw, tha user components if they are heal stable. Category (g, W 118 M40 40
must fallew aff applicable label Insluctions on EPA-registered products, H the uesr salecia d, Flush and brush all accessibls channe's to remave all organic (e.9., blood, tizsus) and other
mwnsu;e wndm-ﬂ:m!m:dm:rh’om Dmlu EPJ;AI:QHHT prochct Iab':!. m’;:anssumu resldiie, Cleon the extemal strlaces and accessutes of the devices by sing = soft cloth L
jor in| &y L "
ndr A, Categany 10 o S A ST el sublec o crioreacien scton 2 ENA, i broting i o dobaaoposss o the Bt Category
L Donotuse fo clean infant and while Lhese fams &rs oocupled. & Use cleaning brush prop for he of th channel or poit (e.g., biistles
[ disifectants {s.9., phenolics) are used for the terminal cleaning of Infant bassinets and should contact suriaces). Cleaning itame {e.g., brushes, cloth) should be dispaeabla or, i hey
fncubators, thorwughly rinse the susfaces of these ema with water and dry them bafrs thess ars nol disposable, thay showld be W!’( cleanad and either high-lavel disinfected or
hems are rused. ip, nEATa sletifred afler sach yse, Categary I, 1N T1% 118124
m, Promplly clasn and d apils of Elcod 2nd other materals. §.  Discand enzymatic cleaners [or detergents) after each use because they ar nof microbicidal and,
Di: dllems in flanca with faderl regul Colegory I8, 1C.3™ herefors, will not retand micretlal growlh. Gategary /3, 1R L TIE 60
n. Fer slia decontamination of spills of biood or other polemitally infacous materials (OPIM). g P doscopes (e.9., arh pe, | that pass throug) ly
Implermant the followirgs procedires, Uso protactva gleves and olher PPE (=g, when shamps sierle issues using = slerfization proceduro befora each use; ¥ s Is nof feasible, provide at
are Involved use forceps 10 pick up shamps, and discard thesa Haps Ina punchure-resistant least high-taval level digh f arth laparuecuge: and
contalnis) sppopriate for this task Biskfect nreas contaminated with hleod spis wsing an ERA- cyloscopes should be fallowed by & stedile waler inse, Cotsgory [5, % 73 234 H.%, fi5.ss
h h, b

m‘i\ berc geHnlt.Va g chihe EPA Usts D and E (Le., products
spechic label clalms or HBV or freshly diluisd hypochlorite solution. Catagary I, 1C.
PLEBZSIN3 3t 2odium hypochlortie solufions rs tefacled Use a 1:100 diugon {ag., 1:100
dilution of & 5.25-5.15% sodium hypochlorite provides 525-616 ppm available chloring) fo
decohtaminate nonporous eurfaces after a small spll (e.g., <10 mL} of cithar blond o OPIM, (fa.
=piil Involves farge amounts (a.g., >10 mL) of blood or OPIM, ar Involves a cultire spi In the
laberatory, use a 1:10 dikrdion for the firs! epplation of hypochilorile salution befora dleaning In
order to reduce the dsk of Infaction during the cleaning process In this event of sharp Injury.
Follow this decontaminabon precess with a larminal diginfection, using a 1:100 diubion of sodium.
hypachiodts, Categary 18, 16 S5
1f the spRI conlalna targe amaunta-of blood or body Ouids, clean the visibla makerwith disposable
ac!:sorham n?le:‘lrlhand discard the contaminated materizls n appropriais, Jahelsd tomalnment.
agory 1, 1G,
. Usa protaciive gloves and piter PPE approprata for this task, Cafegory #, G, 6T
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artho-phthalaldehyds, hydsyen peroxide, and both Byd P and ic ackd fo
achievs high-lavel disinfection folowsd Erﬂns and drying {ses Fabla 1 for recommendsd
AT IR K 108, 110, TS

concantraions). Calegary 18,

& Extend exposurs fimes beyond the minimum efiective tima for disinfecting semiccdfical patient.
ly and ly because exdanded exposure i a high-level

disinfactant Is more kkely to damage delicats and infricata Instrumenits guch as flexile
endoscopas. The axposure tmes vty among the Food and Drug Adminlsiration (FDA)ceared
bigitlevel disliactants (Table 2). Catagory Ja. i ILe
Fageral regulaticns are lofollow the FDA-cleared tabel cialm far highdevel dislnfeciants, The
FDA-cleared labels for high-level ditinfeciion with >2% ghuigraldelyds al 25°C range from 20.80
minutey, depending upon the product based on Lhwea Bar insting which includes AOAC spovicidat
fests, simulaiod Usa testling with my trusa testing, Calagory IC.

p. Savernl sclentific sludias and professlonat oryarizations support the efficacy of >2%
glutasaldshyde for 20 mintdes at 20°C; that efficacy assumes odequale eleaning prior to
disinfaction, whernas ihe FDA-tksred labe! claim incorporales an added maigin of satety lo
accommaodata pasasble lapses T cleaning practices, Faclites that have ohosen to epply the 20
minute duration a120°C have done so based on the LA mcommendation in ths July 2003 SHEA
position paper, “Multi-sodlety Guidzling for Reprocessing Flexbin Gaslrolntastinal Endoscapss '

7, 103627, 0.5.79, 51, 8T, 70, D41, LT, M IM-I 1A T 11392, 14 2, 538,114,270, H3, 460 60

4. Whan using FDA-clearcd high-fevet disir uta recommended exposure
conditions. Certaln products rnay;smre a shorler exposure dme (e.q., 0.55% orfwo-
phihzlaldehyde for 12 minutes at 20°C, 7.35% hydnogen peroxide plus 0.23% peracstie acd for
15 mintrdes =t 20°G) than glutarakdehyde el reem ! their rapld |
of mycabacteria or reduced exposure ima because of Increased mmycobactaricidal a; 1
glevated temg (e.g., 2.5% gh ab § minutas gt 35°C). Category g, " 156 Ha.an,

r. Select a disinfectantor chemical storilant that ls compatiia with the device that is being
P using g charnicals on an endoscop
manufacturer warns agalnst these chamicals because of functional damags (with or wihoot
cosmetic daimege). Cafegog (B, PV TE
ly Immersa the In tha high-lavel disi and ensura all channgls are
?grﬁ?ze&&sm Ba s feasible, phase cutnonimmersible endoscopes, Category 18, W 1418

t ARsrhighdevel disinfection, rinsa endoscopes and flush channels with stesile water, fitered
waler, or ispwater tn pravent ad fects on palisnts it ratalnad in
the endascope (8.g., disinfactant induced wm{?. Follaw thia water tinae wilh & dnse with 70% -
BO% ethyl or Jsopropyt akohal, Catagory I8, T2, 4135, 20, 3, 108, 113, 115, 135, 134, 45140 S207, 404050, YU T

v After flushing all chapnels with elcohol, purge the channals using forcad air to reduca the
Tkafhood of contamination of the endozsaps by th d to facililete drying.
Category JB, 4 VLE, 11K, 1K, 147

v, Hang endoscapes in m varticel poalfion 1o facitata drying, Calagery #, 17 10k 118135, 118, us 6is

W. mﬁﬂﬁvﬂ?h & manner that will protet! them from <amage or comamination. Cafegory Il.

x  Sterlize or high-lavel disinlect bath the walsr botiie used 1o prvida Intraprocedural flush solution
and #s cennecting tube at fvast once daily. Aflar Sterizing or high-leve! disinfecting the watey
Eatfia, {3l it with wiadle water, Catogory [8. 53+ 1A 1KW1

¥. Malntaln & log for each procedurs and record the following: petient’s nams and medical record
number (If P , date, endoscoplst, systsm ! the endi qf
more than ane system could be usedIn tha mmsﬂ-ﬂ.ama),audserhi number &c other
Idantifier of the endoscope used, Calagory ff, k18118

2. Deslps faziiifas where pas ars used and disinf: o providi f: far
heslthcans workers and patients, Use afr-oxch {e.g.. tha system, out-

exhaust ducts) to minimize exposura of sll petsons ta patentially toxic vapors (e.g.,

I3

L1

m, Afler cieaning, use

Phase aut endoscopes thatare crilical ibams (8.4, p pas) but

steam sterdlized. Replace thase endoscopes with steam sterlizabls Instruments when feasila.

Caogey i,

Mecharlcally cloan rausable invertad Ink pes (0.9, biopey forceps arather

<uiting Instruments) that Ereak the mucosal bandsr (e.g., ulrascnically dean b forceps) and

then sterilize: these Name between each patient. Cafegory 14, “""'w"'"""'-' oy ey

Usa ultrasonic deaning of reusabla endosonple accessories 1o ramove soll and organk matarial

from hand-o-clean areas. Cafegary §f, 11815 ¢ ‘
and ® ant

g8 gt J2ast high-iavel dlainfocion after se or each patient. m;:ym.ﬁﬁﬂﬁﬂﬁﬁk“
uw-ﬂl.!mham

Use 2n FDA-clearad surnantortilah-lwel dlsinfeciant for sterflization or high-Jove! disinfection
(Table 1), Cafogary J4, L% TH I R UZ IR YL I
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glulamsidehyds vagor). Do not exceod the alowsble mfts of the vapar concaniration of the
charmical starilant or high-evel disinferiant (e.g., thoss of ACGTH end OSHA}. Calegory 13, 1C.
1t $43,300, 222, &7, 0EX
B2 Routinely test the liquid ah-lave] disinfectant ¢ trinlmal affacth
of the active ingredient, Check the solufion aach day of e (or mora frequently) usig the
appropriats chemical Indicator (.., glutaraldehyda chemical indicator to fest minimal effective
tion of )} and resalts of thls lesting, Discard e solufion if
the chemical Indialor shaves ihe concaniralion s lass than the minknim effactive coacentafion,
Da notuse the kquld starilantfigh-level disinfectant boyand the reusa-life racommended by the
menifethirer (eg., 14 days for ortho-phihalulduliyde). Category (4, 7% 08 1 11T 64,400
Previds p asslgned 0 with devica-specifio rap ol
insiruclions o ensura proper desning and high-leval disinfsction or sterlization. Requins
o a8 el e (02, 252 Ol STployment.annuall) of ol personed
ot Educate all p who usa hout the: possible blokoglz, chemical, and
gﬁ_r:%nﬂ;lﬂi azards of pecforming peccedures that requine disinfectants. Category I8, 1. '

dd. Meke PPEfs.g., glaves, gowns, eyewear, face mask or shields, reaplratory protection devicas)

1o b s
e s el sproptale Lo PreE e o g boh coric
40, [fuslng an (AER), place tha pa In the.
d hall ¢ ] g to the 'S to ensure
@xpacum of all intemal surfaces o the high-level disinfectanticharical sterlant. Categary i@, 7>
F. Jfusingan AER, ensurs the 'mnba hy InmAER.Alsu,ens;xe
ary required e, 0 steps M&“"mg‘genq uam?ﬂ.m

89- Reviow tha FDA atvisorles and the scientific Meralure for repars of deficdencise that can lead lo
infection because deslgn flaws and knwaruﬂeraﬁon ahd praciices have compromisad tha
effectivaness of AERs. Calpgony ff, T-Wh 12033, 15 128

Bih. Develop profacals 10 ensure thal u=ers can readily (dentfy an endoacope that has besh properdy
processed and is ready for patient use, Category fl.

K Do not use tha camying case dosigned to fransport clean and pas oubside:

tore o tranapor the Instrument withia the

of the r
heatthcara anvironment. Categery Jf,
£ Na racammendation is made about routinely performing microbisloglc testing of sithar
pes oc inse water for quallty purposes. Unreseived fssue, 1816
k. If urnronmental microblologle testing use standand i L
Calegory fi 218 WY
X Wadustsrof py-relaled & ions ooours, | patential routas of trangmission
(e.0. perwr-to-person, common Eouroe) and resrvalrs. Categary i, %112
m. Report outhreaks of endosct pe-ralated Infections 1o persons ras Tbla for Institutional

Infection control and Ak management snd fo FOA. Galagary 18, %7 15 W10 opt th Jagel
and the state heatth depariments, CDC, and tha manufsciured(s), Calegory Il,

. No Is mada the rap g of an endoscope agaln immedalely
before uge i that enck Fas been after usa ptathe In
this quideline, Unresolved lssue, 7

oo, Gompare the reprocessing Instruciions provided by bath the endoscope’s and the AER's
manufacturer’s insinctions and resotve amy conflicing recommendatians. Catagary 18, 141

PPy Bl and Surr:

a Dantal Instruments that penetrate soft tskue or booe (l.‘q.. extraclion forceps, scalpef blades,
bona chisels, p soalers, gieal burs) Jeasified Bs gitfcal and should be
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b,

n

starlized aer each use or distarded, in addNion, after aach use, sterilize dental instrumants that
afa notinlandad o penetrata oral soft tissue of bone (a.g.,amaham condansers, alrwater
syringes) but that nﬂuhhm\adomhsmas and are heat-tokerant, akhough classied

| disinfat heat-sencltive semiariteal itams,

M cinical canta such as surfacus {e.g., counteriops,
Swiiches, IiuhlhlndTen]. beranprotected or palients with an

[ e, EPA-mglsiersd hosplial diske daimjor
cland (l.s,, EPA-Tegi 'hazpllal disinfactant with HIV and Hav gatm).

lovedeval eliel
mmaﬂﬂ'i“
Barfer 08 ¢ah be used for linfcal cl surfaces that are fouched
froquestly with glaved hands during the dalivery of patiant care, Mamlhlym bacome
centaminalad with blood or body subatances, Armauredthdun. Changnihne

caveringa when they ere Visltly solied, when thay by ine basts {a.g..
Jb,umﬁn patients), Disinfact protacted surfaces atuuond of the day urHviﬂMysnlhd. Category
g Fatient-Care Equip with Bi maY,
Hep, GVhrs,HﬂD. Ba:ild:(a.m, vi 1y = ,
T ar
Pw:ams ieg, C:yphsporrdlnm, chohdu—ryloﬁ coll OI5THT, G
chifficile, My 1 ), or
Bfarmwlsmglnu
a. Mss siandand starii d

e

p

®

1.

Guldading for D and i in By

racommended In thix nulduﬁne}. because thase pmcedures am qﬂaqu;u 1a shmm or disinfect
device: nrnmerbndyﬁum From persons [nfected with
bk 1] with th pticn of pricns. No changes In these
m for cle vlh‘,h“' ;’b&mwlﬂ. nnu’g’“lﬂl’.lllﬂg.?ﬂ |gmmgﬁnl
e B LTI '

Disinfaction Strategins for Other Semleritiee! Devicas

Even If probe covers have been used, ciean and high-Jeval disifact ther semlcritical devicas
such as rectal probas, vagins! probes, and erypsurglcal probes with & prodact that is net toxiz to
stalf, patients, trobes, and Mﬂmd gem uals (if appiicabi). Use 2 high-level diskieciant at the
“I:xu-durad exposure tima. (See R o end 11e for iona.) Calegory /3, *
When probe covers are avallable. use a probe cover o condam 19 reduce the fevel of microbial
contamination. H. 7 Do ot use a kawer category of izifection of beass o fofw
tha appropriata disinfectant moommndnhns when using probe covars hetauss thesa sheaths
and condoms can fai.

After high-lavel disinfection, rinss al Itams. UUse wteriie water, fiterad water or tapwater followsd

by 2n dleohol tnse for semirtical equipment that wil have cantact with mutous membranes of
the uppet tesplratory brac (e.0., noes, phaniy, ) Catagary ), 113438 09

83sphagus;
. There 18 no recommendation to use stertia or {litered water rathar than Eapwalsr for insing

samlcrical equipimanl that contact the micous mambrznes oﬂhe rectum (e.g., recial probes,
ancacope) or vagine (e.g., vaginsl probes). thrasohid fssus, 11

Wipo clean tonomater tips then disinfect tham try Immersing for S-10 minules in efthor 5000
pem chiorina or 70% exty! alochol. Nun-e nfihm &hd disinfactant products ane FDA-claarad
high-leve! disinfoctants. Gategory /1.

Dl by H in A ¥ Care and Home Cere
Foliow the sama danlﬂlzliun schame described abow {l.e., that critical davices require
sterillzatior, semicritical devices requine high-level dislnf and

Facilities, 2008

) dcal and 18, BTN I

Categary
g. Crifical Immthmmnsmﬂympmmmmmm must ba used
Immedately.{l.e,, itams mnmmw protected from contamination, making long-tarm
Stormgs unacceptable), Chbm
Dry-heat sierilizntion (8.g., 340 °F for 60 minutes) mrrhn usndbamn'me PRems (8., povrders,
ofls} that can eustaln high temparaturas. Catspasy I8,
Comply with mﬂmrmmnhmr‘ig tha stanlizer sycle parameters
[e.g., Ume, tsmperature, conoentration). Cetegory /8, AT

= F

|- Betause nerow-lumen devices pravide a chall toall

15

15.

]

)

Technologies and direct cantact la necessary for the sterflant to be effacthve, ensure that the
Htarfant has direct contact with contaminaded surfaces (e, &'%”smg‘e IEoc:swj in peracetic acd
must be connected 1o channiel Igetors). Catagory /8. ™ % fea

Packaging

8. Ensurs that packaging matevials are compatible with the sterfization process and have racelvad
FDAE1D] theasance, Catagary 12, FEREE

b. Ensurs that padﬁgﬂg !ssu:‘lr:?:;i}yw ‘?,ﬁf'ﬂf'.’.“f&.’""‘d taars to provide B barrer lo

Monitaring of Sidriizers
a. Use mechaniisl, chimical, and hbolu;lc monitors 1o ensure the effeciivenass of the starliation
OLoES, Catagony i, VIR ME
Manlior aach load with d chamical {Intermal and
axtemal) Indicatoes. If tha Infam ehamhal incicator it vismla.an lmmlhdiu'uris nat
needed. Calegany ff, #1145 Nk s &7 37517, 5
Do not use me if the {e.g., Eme, temp
[hhen'va andﬁnremmal) g

. e of e

d. Usa biologlel tha el Ti wnddywilhunFDA—

dmul eommm:lal prepuratian of spores (a.9., Gecbacius sisamitermophlius for
intendad apecifically for (he typa end cycle Paramcters of the sieriizer, Qtegoaﬂﬂ Ko

After 2 singla pasitive biokogke Indkoator used with 2 method otiar thas st " Iraat
as ponslaile all lems mhava Iuen processad In that sleiiizer, daling from 1o steriization

3 the last nagative b 1o the nexd cycle showing satisactary Hu!ngh:
lnﬁlcdorruulh. Thesa nonsterlle ftems should ba relriavnd { possible and reprocassad.
Calagory .

f Aﬁerapndﬁvabl:loglc Indicator with steam sfer| ohjetis other than i objects
do nod need 1o b recallad because of & smbmnivespm |e;1un€ass Ihaahtmmrnrrhn
pmnedm Is defectiva as by
cycle satings. i ad: spore it nnnsldermlimrsnmmedle 'and recal

andsepracess the Hema from the Implicated load(s). Category #.7

. Usa bldlegls indfoators for every laad conteining Implantebla Hems and quarantine teems,

17

whanever possible, unl the biologlc indlealor s nagative, Catagory /8, VHH T
Load Configuration.

8. Placallems corectty and koosely info the basket, eheff, or cart of the etoriizer saasnotia

18

Impeda the peneiration of the steslant. Calegory 18, 44 +LiTLrm.m. x8

Storage of Sterfte ftlams

a. Ensura the aterfle siorage area s 8 wellvenilated ares Lhat providas. pmtseﬁm -!“nsl dust,

b. Stare sterile ki g = not {eg.

Mulsturs, insecls, and tempesature and humbdty extrames. Catogony ff, *64 VRIS
bert). Catsgory . 4

78, 315,104, 90, 1630

2

n} Fecitites, 7008

2

T4

raquires low-leval disl ks
semnnbezuseﬁd:!nrlrﬂmhn In this seifing Is similar 1o thet by the hoapitel setfing {see Table

For D and

faciRies)

1.

Whan patfonnmgumlnma hume. clean and disinfect rauzatile cbjects that touch mucouz

these objack In a 1:50 diution of 5.25%-
B.15% sucuum hypomlmlh mnuselnld bludﬂ (3 minutes), 70% laopropy aleshol (S minutes), or
3% hydregen parodde {30 minutes] becauss te home environmert 1s, In mest nstances, safer

han sither hospital ofamxlizalatnry care setlings because person-to-person ransmission is lea

Tkaly. Calegory I, 7=
Clean noncaticar kems that would nat be shated between patients {e.g., cruiches, biood pmssure
£ufs) in the home eeting with a detargant Colegory ff, 5

Microbis! Contsmination of Disinfectants

Instifute the: following cortnol to reduce
1) prepare the dsinfactant comestly o achieve tha menua‘nduru‘s recommended use-dilution;
and 2) prevent mmn souces 01 mhslc ennhmnnhanofgemﬂeldu(m Cantainer
environmart where tha germicids are

fhe h
preparad andlor used). Galegnql&‘“‘“'"”‘

FRash Sterilizaticn L
DOM! fax?, staritze Implanted surgical devices unfsse duing 5o & Unavoidabls. Calagory 18,

Do not use flash sleri for , 3% an afemative o
instrument gals, of 1o save ime, Calagary II. 1'% =

When using Bssh slerlilzation, maks sure the foiowing parameters are met: 1) wean the flem
bejora placing Itin Eie sterizing contalner fhat am FDA, deared for use wih flash stasilization) or
{ray; 2) prevent sxoganous contarminalion dmmmmuansponﬁomh ﬂuﬁnru; the
palient: and 3} monlior statilizer tincsion.
Cefagory /8, V2. ML M 30

O not uss packaging msterials and canteiners in flash sterilization cycias Lnlees the sterdlizer
and the packaging materlalicontainer ere doslgned for this vea, aubin, o

for patient-care llemg that wil be r:ind immediataly (8.g.,
{o reprocess an lnldmmﬂydupped Insinament). Calegary i3, *2 1. #A.5E

Whan uss flash for Yl patentcare Hems that cannot ba
packeged, sterlized. and stored bafore usa. Catsgary /g, $12810
Matfiods of Sterllization

Sieam s ta pruferrsd method for steriizing critical medical am surplcal instrumants that ata not

damaged by heal, steam, pressure, ar molsiure. Calegary 1A, AL A1, AT, QL RZT, B, W0, 2T
. Cool stham- nrhaut-alan‘ﬂzed ttams befura Uray are handled or used In the operstive setiing,
Cabpafy
times, enid olher. c] (a.9.g03
hinidity) dad by the ofthe i the slarilizer,

and the container or usad, and thet e conslsient with guidelinea published by govemment
ugmclas ard prurum organtzations, cmme. “"""i"""'” WL

{e.g. d, parnxkis gas plasma)y ﬂzrnm
lfooesiﬂqm m equlpnmﬂﬂmllsheaiwmnlshnesmlm Latugory i4 g
Complefety’asfats suigici! and msdical Hems that have bean sitilzed in the EFQ sterilizer {e.g.,
polyvinylchlarida tublsg mgulres 12 hours at 56°C, 8 heura &1 60°G) before using thesa Mems In
patiant care. Calagory 18,
Blerfization using the peracetic acid immerskon sysiam can be usad o sterilize heat-sensitiva

90

for Disls d8 lion [ Facihies, 2068
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4 Label sterfized Hams with a load nunbar\hmmmﬂﬁe slurlizer used, tha cycla or

a

nuu.lu.:sl,

m:mbor. the data of and, if the dale,
The sheif [fs of 2 packaged starile kem dapends on the quality of the wrapper, ths slotage
condiions, the canditions during transpart, the amount of handling, and sther events (maisture)
that compmmize the Intagrity of the pa:kage. If event-relatod starage of dierie fems is used,
then packaged sterile lems can be usad Ing Wunluﬂha padmghglsmmum!sed(seef
and g blow). Catagery 18, T HLML I

e. Evaluate packages balore vse For less of integrity (.., tomn, wet, ;:unchreg}. Tha peck can be

used unlass the ntsgrly of the packeging is compromised. Category 11, **

1. Htha integrity of the paeluglngh::am;wmnlurl(;Ei .+ boim, wal,orwndmed}.upadtmd

reprocess the pack bielore use. Cefspory I

g Htme-related sieregs of sterile Hams s used, Tabal the pack 2t the tima ofstanllzalun with an
expiation date. Once this date axpires, repeocess the Category i,
Quallty Control .

a. vafﬁeoorwmhanﬂwmdhhnﬂvskahlnufnral stalf aseigned Lo rep and
eritical ensurs they Ir ef

these instruments. To achleve and malntaln competency, traln each member of the siaff that
Tepiocassas seqnigrillcal and'or critical Iulrnmenb a3 follows: 1) provide hahds-en iraining
gt 1he Insti pﬂbﬂw g caitical nd devicas: 2)
d canduct

g fasic 3
tasma atbeginning o!umluyrnuﬂ and ruguhmﬂ\nrearlnr tag an::ually). and 4) raview tha

ih the scientific. d
me manr:gomcs Ing Inslmcﬁm;fmlaﬂy toe um,m_ mmm i 9 84 terature an
b. Comp-r- tha reprocessing Instructions (e.g. for the of end
g of pmﬂdsd bylh- and o
slzrﬂ!zgrmand-dwmdrasm By ion s Iy g with beth

manufadu'm Category 18, 57

[ -anirol rounds p y {o.g.. annually} n highetisk rmmcuslng areas (e.q -
Ihu gy Clinle, Cantra) F g); ensure g cLarent
wnd atcurale and are comecty alf dk £ from puﬂcy.ﬂl
stakeholders should Idantify what acliana wili be tmpl Category /i, * 30

d. [ncluda tha following lnaquailrmnknl program for sterilized ilens: a sieriizer maintananca

contract with records of: process mor testing for
prevacuum mammﬂlurs.ﬁsual Impechmdpadcagingmabﬂs}s; and ‘traceabilly of loed
conlents. Catagory ff HHHL

@. For each stertization cycla, remnf the type of sterllizer and oycle: used; the load [dentification
numbar; the load conlents; the exposure paramelers (6.9, ime and femparalura); tha cparalors
Mame wh!ﬂaIS: and the rasylts of mechanical, chemical, and klological manitofing. Cafegory if

3 Roﬁi ferlizat recards chemical, and bi ) for & Ume period that complies

with mm{m.ayears) siatvtes of imitalions, and state and faderal regulationa. Calagery

i, o, =

Prapars and package Hems to be sterlizz sa fat stecilly can b actievsdand rnalnta]ned foths
point of upe, Consull the Assoc for the A Medicz] L

w

of surglcal sterilizers, andmnizlnusyﬂams fm’umdnﬁnaliorlhe
densﬂyofwrappad packages. Category L '"‘“-"'
h. ly review pol .12
L F‘erfr.l'm |hly who are guided by the

manufachurer's m.umenan. c.stegmyu bl
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2. Reusaof Singfelas Medical Devices

a  Adhevetothe FDA for singl davices by hospitals, FDA
e hospital asingl device as the of the device
hospital ys Ing th by which # reguiates the ork

Manuficturer. Categary J, (C.

2
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PERFORMANGE INDICATORS

. Monlfor adharence 1o high-laval d
regular basis. This momwmg shauld Induda ansuﬁng tha pmpshlnhg o{pamns perfotmhg
eptocissing and their adherence io g g by
testing at uoi
2 Develep h foe th ‘health smlcamraputall edversa haalth events.
resuling disi £nd sterlants; iaview suth expasures; snd
Imp!emeﬁl nnglnearing work praciioe, and PPE Iz praveni fulura exposUres,
a tor posathla -l mmsumium fecall, Agsoss whether f
frehlng o . s requived,
M
Guldedng for Disi and i inH Facliffes, 2008
GLOSIARY
Action level: . thytans oxids, formaldehyda) within tha

feg
employae breathing zons, abovn whi-:h OSHA raqursmemapply

Activation of 2 sterilant: precess of mixing tha contants of a chermical stedlant hat some In tvo
<onlainers [small vis! with the acihvaior solution; contalaerof the chamical) Keaphg the fwo chemitals
separate untll use extends tha shelf o of the chemicals,

od by which eth it (EIO) R from ElO-storilttad itoms by warm edr
ﬁmllaﬂon lnan enciosed cobinet spacifically designed far this purposs.

PP the growth of

Antisaptic: substance that prevenis or srests the growth or action of mitroorgenisme by inhiblting their
ac‘!Mul of by destroying them, The tarm is uzed acpecially for preparstiona applied topically o living

Antimlicrobie] gent any agent that ks or

Asepels: prevanbian of contatl with mizioorganiams,

di that sterlizes cther objeets uting slaam tmder pressure, The longth of
quired for depends an yaclum, and prassare,

Bactarfal eount: meihod of estmallng the number of bactera per unit sampls. The tem alsoelers to
tha eslimated rumber of bacteria per unit sample, usually axpressed as humber of colony-forming units.

Bactericide: agent that Kifs baderia

Bloburden: number and tygpes of Viable mi with which an itam it Il also called
biolead or microbiad foad.

Blofilm: accumusatod mass of bacteriz and axiracellular material that is tightfy adhered to a surfaca and
eannotbe easlly removed,

Blologle § davlcn far Mo process. The device consists of a standandzed,
viable {u bichtialams)lmm & bo rasistant to tha slarizalion.
process betng monil Biologle | whether conditlons were

adequate o echleve sierfization. A negative blologle Indimlnrdae: na\ prove that all items in the (oad are
stesfla or that thay wars all exposed 10 edeyuats stedlization condiions.

Bleach: Housebold bleach (5.25% or 8.00%~0.15% sodium h r}
usually diuted in water at 1:10-or 2:100. Appreodmate dlutions are 4,5 mpuofblaach n & galion of water
fora1:10 dllnﬁun (—E oooppm) and 0.25 cwefhreachln a gallon of waler fora 1:100 dilution (~£00
ppm). Sodium cis that clalma, such a3 sanitizalion cr disinfection, most
be registerad by EPA and ba hhelldw!h an EPA Reglsiration Number.

Eleach Selution Dilutian Chlarina (ppm)

5256.15% None 52,500-61.500
1:10 0-8,250
1:100 6526-515
1:1000 53-62
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Bowjs-Dlck test diagnostic test of a starilizar's sbfity 9 remove sit from tha chamber of 2 pravacuum
stean steriizer, The slr-removal o Bowls-Dick tast Is 1ot a lest for steriization,

CalEing limit: concentation of an airbome chemica! that should nat be during amy
partof the workday. If Instantenecus monttering s not feasible, fhe celing rust be azsessad oy & 15
minuts trie-weightes aversge ciposiire,

of Celslus: g scale (0°C = freeziag point of waier; 100°C = bolling peint of water
#t 8¢5 level). Equivalerits mentioned In the puidefine ara as follows: 20°C = 68°F; 25°C = 77°F; 124°C =
gﬂ’&' 132G = 2P0°F; 134°C = 273°F. Fuv ofher temperatures tha fommua fs: Pe{C'x8/5)+320rC% =
—32) % 5.

Central processing or Contral service department: the departmant within a health-care faclity that
processes, lsyses, and cantrols supplies and bttt sterde and for
some orall patient-care areas of the faclty,

Challenge test pacic pack used in instalalion, qualifcation, and engeing quallty esturanca testing of
hualth-cang faciity sterdrars.

Cheamical davica for monfioring a Pprocesa, The devics Is designed to raspond with
a characteristic chamical of physical changs 1o oae or mors of the physical condions within the

ing chamber, Chemical i are Intended 10 detect potential sterlfzation failures that could
Tesult from lncomect packaging, incomect loading of the steriizer, of malfunctons of ihe statlizer. The
“pass rasponse of & chemical indicator doos not prove tha lem accompanled by tha indicator la
necessarlly sterile. Tha, A far tha of has defined
cassas of chemical indicatora: Class T (process indficaior); Class 2 (Bowle-Dick test Indicator); Class 3
(single-parameter Indlcator): Class 4 (muit ¥ and Class 5 i )

Contact time: lime a disiafectant ts In direct contact with the suxface o itam lo be dishfected For surface
the surfack unil] eomp

disinfactien, s period Is framed by the <lrying has occumed.
Cs system, rigld s I device designed lo hold medical devices
for storags, and i lon of cantents,

Contaminatad: slate of having aclus) or potantal tontact with rmleroorganisms. As usad In health cars,
tha term generally mfars to the p of that could produce & infection.

Confrol, pasttiva: blologic tadicalor, from the sama ket as a test bislogle ndit that s left
1 the cycle and then 1o varily the viability of the fest biolopla xdicatar,

Gleaning: remaval, usually with detergent sad water br enzyma cisanar and water, of acharant visible
sail, bload, pioteln substances, microorganiems and ofher debria from the surfacea, crevices, semalions,
[olnte, and I devices, and bya l process that
Propares the itams for safe handing andfor furlhar decontsmination,

Cultura: geowth of microorganisms In ar on & nutrdent medium; o grow microomenisms inor on such a
medium

Culture medlum: substance or preparation used 15 grow and culdvata microorganisme.

Cup: 8 fluid ounces.

97
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Gurmicidal defesgent: detargent thet alao [s EPAeglstered as a disinfoctant.

High-level dleinfectant: agent capable of Kiling becterial sp ussd in sufliclent
under switable concticns. It therafars Is expacted to kil all other microarganisms.,

Hosphal fe disinte for use In hosphals, cliinkcs, dental offices, and any cthar
2 acmingt e el :

Mmedical-relaled facilty, Efficacy g
sirmus, snd F EPA has reg! “1.200 hospital disl

Huck towel: all-cotion swgical lowel with & horey-tomh weave; both warp and fll yarme ars fightly
Swisted. Huck towets can bs used to prepare bloingic indicator thollangs 1est pacia.

implantable davles: according 1o FDA, *dovice thalis placed indc a surglcally or naturafly formed eavity
of the human body if it is inlended 1o remain thers for a period of 30 days or mona™ [21 GFR B1Z3(d)].

Insnimate surface; nonlving surface fe.g., ficors, walla, fumihare), |
Incubstor. apparalus for maintalning a constant and sultable lamperatums for the growth and culGvation
of microorganisms.

IrnfecH: I capabla of & [? hosts,

Inorganic and erganic lead: naturafly ooeutring o artificialy placed lnorganic (e.g., metal saity} or
organic (eug.. prtelns) contaminants oh a medical device bafors cxposurs tp a micreblcidal process.

lipid and seme nonkipld viruses, and fungl, but not beclertal sp

Limltad & clisl | for use agakist a spociic mpjar proup of organksms (gram.-
negalive or gam-posidve bacteria), Efficacy has been dernanstrated in laboratory lasts sgalnst sither
hok is o & bacleria

Joval sgent fiat dasiroys all vegetative bactatia, including tuberete bacltl,
OTES.

Lipid virus: vir ded by lope of I In addition fo the veual corp of nuclele add
surrounded by a coat of proteln, This type of virus (e.g., HIV) Is generally easly Iractvated &y many lypas
of disinfectartts. Also caded enveloped or pophilic vinrs,

Low-fevel agen that dastroys al bactaria [except tubsrcle bacilli), Rpid vintsas,
wome nonllpld virses, and some fungl, but not baclardat sporag,

Meachancat ladicator: devicas ket monltor the starlizaion process (0.9 grophs. gauges, prinfouts).

MedTcal devies: Instrument, apparatus, material, of other arficle, whether used alons or In combination,
Including software forits af {nlended by the to be used for humman
beings for

w i p P o o f disease;

- i o of of or for an Infury or handicap:

+  hvasyaalion, replacemant, of modification of iz anstomy or of a physivlogic propesa; o

* pantxl of conceplish

and thet does nat achieva Its pimary inlended astion in or on the human body by pharmacalogic,
mmunologic, or metabolic means but might ba assistad I 1ts funcion by such meang.

beture of £1ih [P [ p— -
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Dacontamination; aocording ta OSHA, “the sa of physical or chemical means toremove, inactvate, or
dnhnyh!mdbanepﬂmgemmazuﬁacewinmbhamm%sethqmmlmwﬁmua of

ey Muapmummwmmmmhmmmbrhmﬂm.ued.‘spanl‘lzs
CFR 1910.1030]. In hedth-cars faclitias, the tem1 Ky refers 1o 2l pathy

Decontaminition arss: area of @ health-care faciity dosignated for ellaction, retention, and cleaning of

solled shd/or comtsminated lems.
gent doanlng egeat

and non-onic Betargents,

Disinfectant: usyally a chemical agent (b phersicel agent) that deskroys di Ing

paihogena or other hamiful micraorganisms bat might not kifl bacterial aporas. |t sefers to subslancas

applled taimnimate objects, EPA groups dialnfnants by produc! label clalme of “Inited,” “genecal,” o
‘haspltal” disinfseton.

no clalms w Lha label. They comprse a hydrophile
and can be divided Inta four types: ankenk, cafionlc, amphotaric,

tharmal or chemica? d o of genla and othar types of microorganisms,

Disinfaction is lass lethst than bepausa it deslroys Ve
bt nat lcroblal forms {e.g., baclerial spores).

D valua: Ume &¢ radiaion dosa required 1 Inactvate 80% of a of the teat
under stated exposure condiions.
Endi that alk and ot the Inferior of the body canaly and
holiow argans.
Enzyms cleaner; a soiution used bafore disi; Imgy resnoval of

(a.¢r, protnages to assistin tecnaving protedn).

EPA Reglstration Humber or EPA Reg. No.: a iryphenated, two- or thres-far number assigned by EPA
To Kentiy each germicidal product reistered within the Unitad Statex. The frst number Is tha company
identification number, e sectnd s the spacific product urmber, and the $hird (when present) is the

cepany Tor & suppl

p tima: period Ina jprocass during which ems sre exposed to the sterlant at the
apedified sterizalion parametens. For exarmple, in a sfeam siadization Pnocess, axposuna lima ks the
Pperiod during which Htems ane exposed to saluralad steam at the specifiad temparalure,

Flash stertization: process daslgned for the sleam starization of unwrapped pationt-cars Hems for
immedtata use {or placed n & apacially deslgngd, covered, rigid container to afiow far rapld penatration of
stoam}.

Funglelde: agent that destroys aungl {including ymasts) and/ar fungal spores pathogenk: éo humans o
other animals in the Inanfmate anvironment.

General EPA-regis labeled for use both gl gathe and gram-
posiive bacteria. Efflcacy ig di d against both i d
aurvus, Aeo callad hrdadspeciruns diainfaclani,
agant that desl . Isma, 1
o
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Microarganlsns; animals or plants of mitroscopic size, As used In health care. ganerally refers i
bacteria, fungl, viruses, and bactarial apares,

Minkmum effective (MECY): the- minim ofa [quid ch
needed to achlava tha claimed microbisidal sctivity as determined by dose-respoase testing. Somelimes

by wovan (by 140 threads per squars Inch), 100% oation dath. Fomedy used
a:a Wrap for gterile packs or a gurgical drape, Fabiic wraps used currenty consist of a cotion-potyaster
blond,

Mycobacterta: bacteria with a thick, waxy coat hal makes them moro res!stant io chemical gemicides
than ether typss of vagetative baclera,

Nealipid vir o Ly d & ¥ thanlipkd vircses. Alsc ealled
nonanveloped o hydrophlic viruses, .
Ore-stap di [ i elaaning snd dish jon afa surfaca or item.

Pasteurization: process davelopad by Louls Pastaur of heating mitk, wine, o clher Rquids to 66-77°C
{orih ) for fo kit or markedly radhca the number of pathegenie and
spodage oganiims other than bacisdal spores.

refease: thata Iz sterila on the basts of phys'cal sndfor chemical process
dals siher than on sample {sating or blakgle indicator results,

Paaleyllader; carfers inocudailed wilh the tect bacteria for in vitrg {ssta of gemicides. Can ba conatructad
of stalnless steal, porcelaln, glass, or other matertals and are approximately 8 x 10 mm In diamatar,

Pormlasible axposure Nmit {PEL): i ig average ition of an aly
contarminent to which & workar can be exposed, g lo OSHA Usially cakutsted over 8
hours, wiih exposure considerad over a 40-hour work weak,

Personal I/ (PPE}): = clofhing o¢ wom by an empl: for
prolaction dgzinst @ hezord, General work clothes {0.9., unlforms, pants, shiris) notimtandad i function
48 protoction agelnst a hazand are not considerad 1 ba PPE.

Parta per mifllon {ppm}; comman for ions by voluma of tfrace contaminant
gases In tha alr {or chemicals In & fliquid); 1 valuma of cottaminaled gas per 1 millon valumes of
mhnhahdalrnrulnsm.uﬂnbdmuqualtm?wwrmmM:pgbﬂ.nrmp'L.

Prions: franemissible h evariely of . dl of humans
and animals, including efieep and goats, bavin j halepathy in catts, and Cr

Jakeb diseasa 13 humane. They are wnike any ather because they

an ebnormal confarmetional ksoform of & narmal ceflular prolely, tha prian protelr (PrP). Prons are

ly reslstant i by [ nfecting agents.

Process chalfonge davice (PCD): item designed v simutale product to be starilzed and to constiite a
defined chalienge (g the sterilization process and used o assess the gifactive performance of the
process, A FCD s 8 challenge test pack or test tray that conlelnx & blologk indicater, & Class §
Integrating indicslor, or an enzyme-cnly indicatar,

QUAT: abbravi fi ¥ B surface-ective, water-solubla dislnfecting
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substance that has four carbon afons Iinked 10 & nitrogen atom Lrough covalant bands.

7 Bm#t (REL} i Xp by NIOSH as baing
pretactiva of worker heatth ang sufely over a warking Ifetime. Fregusaily exprassad as a 40-hour Gme-
welghted-averaga expoeuts fiir L o 10 hours per day during 2 40-work waelc

R method 1o prop infect il tan Ineluder: Seaning, inspection,
wrapping, sterlizing, and storug.

Sanlilzar: agent that reduces the number of bacteral contaminants o sae el s judged by publia

alth requiramiants. Commonly usad with 2ubelances applisd to Inanimate abjects. Astarding to the
prolooal for the offlsfal sankizer text, 4 sanliizer I a chemical that idls B3.899% of tha sperific lest
bacteriz in 30 seconds under the condilions of tha fect,

Shalf Jife: feng of fma an undlied of use diution of a produet can ramain active and effectve, Also
rafers to the length of time a slerized preduct {a.g., sterle halmrgamut} Is expected lo remaln sterdle.

lassi atratagy for )] madical devices, The systam
clasliies & madica? ceiteal, i o noncritical on the basis of sk to patient safety fonm
conlamination on a devics. The system also d thres levels of i ivity i
high-evel sl yfar with the tiwea clesses of madical devices

{atitical, somicrtical, and noncritical),

Spore: relath poor round or elipical resting catl of cond and
nucteus surmounded by an Imparvious cell wall or coat. Epores are relatively resistant ta disinfectant and
slerilant activity and drylng condfitiors (specifically in the genera Eecifius and Clastridium).

Spore sirig; papar strip L with a knoun of spaves that masis the defialion of
blokoglca) Indicalor,

Stean quality: slesm characterlstic reflacting the dryness fraction (welght of dry Steam in a mixim of
dry saturated sleam and entrained wates) and the fevel of noncardensable pas (air or others gas that wil

hat under tha of p d during the slerllzaffon process).
“The dryness fmction {L.e., the prop dry sleam in the sleam bel idered) should
notfall below 7%,

Steam process that uses saturalad Btaam under pressure for a specilied

axposure me and at & specified femperature, or the clerftzing agent,
Steam sterlllzation, dynamic alr remeoval typa: ona of two types of teritzation <ycles lnwhich air la
remaved

from the chamber and ihe Ioad by a series of prassure and vecu )]
€ycle) or by 8 earies of sieam flushes and pressure putsos above atmospheric praseure (sieam-fush-
pressure-pulse eycle). :

Sterlle or Sterliity: stats of halng frea from all Tving micanganisms. In precte, u described aa g
probability funcion, €.9. as the probadiily of a microorganism surdving sterfization ing &ne In ona
milion.

Sterility fevel {SAL): pr of & viatle mi 31 balng present on a product onit

aftar Ussally o 23 10°% @ GAL of 10® maans <11 millon chance thata single Viabls
micraorganism la present o2 a starilized Hem. A SAL of 10° generally |3 accapled as spproprate for tems
Intended o contact compromised Hssue (Le., tissus that has lost the Intagrity of the natura! ‘body bariars)

Tha stadiizer le for ensuring the steriizer can achisva the desired SAL The
101
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the useHife of anty products.

Vegetative batterla; bacteria halste devoid of speres and usually can be readlly Inactivatad by many
iypes of permilcides.

Virucide: an agant that ks vinuses to maks them noninfactive,

Adupted from Association for the Advancement of Medical ENSINEE ncorialion of
perCOperating Registerad Nurses (AORN), ™* American Hospiial Association, ™ and Block, 1 WM

m
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userls [ i hy { iha stalizer 1o ensure 11 is operating In
totha ]

Sterfllzailon: vatidaiad process used ko rander 2 product fres of &1 fonms of viab{s microorganisms. 1h a

1" process, the pi of any individual itsm can be expressess in Yo of
probability, Athough this prebablity can ba raduced to 8 vazy low number, It can never be reduced 1o
B

Storiitzation area: area of 3 healt-cam fachity desigred {0 house sterfization equipmait, such as sleam
ethylane cdde, hydropen peroxdda gas plasme, or ozone slarfize.

Starilizer: apparatus uced to steriize medical davices, aquipment, or supplias by direct expasute ty the
sterlizing agent.

Starillzer, gravity-displacement typa: type of steam sieriitzar In which Inzoming stsam displaces
res|dual air through a port of draln In or naar the hottom {ustially) of the sterlizes chamber. Typlcal
operating temperatores are 121-923°C (250-234°F) and 132-135'C {270-275°F).

Sterlitzar, prevacuum type: type of steam sterilizer that depends on one or mone pressure and vacoum
axcurslons ot the begioning ot the cycle 1o remave air. This mefhod of operation msutts In shorler cycle
timas for wrapped tems becsuss of the rapid removal of alr from the chamber and the load by the
vaclum system and becawse of the ustally higher operating temperature (132-135°0 [270-276°F); 141
144°C [285-291°F]). This typa of sterilizer ganerally providen for shotter axposure fime and accaterated
drying of fabrk: Joads by puling a further vacuum af the end of 18 lerilzing cycle.

il team-flush pul: type: iype of starillzar In which o ropaared sequence consisting
of a team fhe=h ang Pl ir from the stariizing chamber and aterinl
using:hamatabwutnospfmicpmﬂum(mvaumlsreqmd} Like & pravacuum sterifizar, &
slearn-fiush pressure-plse sledlizer rapidly ramoves ol from the starilizing chamber and wrapped mms;
howaver, the syslem is not susceplible o alr laaks becatse airls repoved with the starizing chamber

pressure at sbove almospheric pressure. Typleal operating temperatures are 121-123°C (250-264°F),
132-135°C (270-275"F), and 141=144°C {285-201°F).

Lt agent i the surface tension of waler of the tension at the interface behwoen watsr
and another Rguid; a wettr found In many steril L
Tabletop steam a compact gravity sleam statiizer that has a chamber voluma:
of not more: than 2 cub and that Its whan distilled or waterig
added,

Time-welghtad average [TWA): an average of all the concantrations of a cheleal Lo which a worker
has beon expased dining A Epecific sampling Yime, raportad aa an averags over the sampling ime. For
example, tha parmleabis exposwe Iimit for efhylana oxide bs 1 bpm as an B-hour TWA. Exposures above
tha ppm limlt are pennitted if lhey are compensated for by aqual or lapger exposures below the i
during Bre B-hour workdsy as long as they Ga not exceed the celfng lmit; short-tem exposure fimit; or, in
tha cage of ethylane oxide, excision limlt of & ppm averaged over a 15-minuta sampling pered.

‘Tuberculocida: an EPA-clessifled hospital that alse kils
{tubarcle bacili). EPA has dmately Such agents also are caled
mycobocierchies,

Use-iife: the length of tma a diluted product can remsin active and sffectve. The stabiiity &f the chemical
and the storage conditians {e.g., ismparature and presence of air, Iight, organie matter, ormetals)
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Tabhe 1. Batheds of stesilization and disinfactien,
Strilizption Dicinfastion
High-lwel
[seenlertical
Ttems; [oxcept Infaymudiate. Low-deval
iaf] will coma
In contact with samicrRicdd Hams; will
Critical Stams (N snter tissus o mucom Hams" mnd tomu n.
weaculsr system or blood winl marohrans or noneqitleal eoniact with
Mow thraugh them) nonlacl sking Itcrys) Intect sXin)
Procaducs
1330 min ot {oposure time  fexposurs thom
Oject Procedure Exposurs Gme B 2m)? =1m)"
Srmooth, hard A R B K K
Surfacs'* B MR [ iy L
< MR F M M
] 100 a1 2025°C H N H
F gh » Q
a 12m sl BO5A'C 4
H h
Rubbar tublng and A R [
rathatorg™ B MR E
c MR F
] 10h 8t 2025 [
F &h *
[} 12mansosrc J
W 38h
Polyelhylune aibing A MR ]
wrd cathelan AT B MR €
< MR F
o 10ha12025C H
F 6h [
-] 12 m bt S0-56°C J
K Hh
Lenced knstuments* A MR o
] MR £
< MR F
[} 10natzease H
F ah 1
G 12 M &l 50560
H 34h
Thirrdseiars fonal . K
and recial)®
Hinged! inatnomana® A MR ]
] MR E
c MR F .
o 10h ol zo25"c H
F &h [
a 12 m ot S0-56°C a
B 34h
Modifed from Rutaia and Simmona, S o 10U oy, usa of e v s Cynamic, sna
products mey bicome avalabie iat ¢ st b edsiance wriflen, Az
aalslis, parggns of g A PrCEES shoukd be guic

fproducia clearud by tha FDA and the EPA 15 well 2z
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A Homt hot el ] Sherm & itz
Gme from 33 rbmutes)
B, gas (sa= ‘s genoratty 1-6 U processing Sma. ks acvation me af
B2 b a4 53-90°C)
€. Hydrogen carcd pha (] for Intamad
Mﬂmbmm:nmen;;),
o, b - ith
formriatinr whan fizher in-ie 1.92%) mnd .82% Ons
h atasc
E,  Orthophuhaiwdalyte [OPA)O55%
F.  Hydrogen paroxide 7.5% fwil comaae tAppes, 2ino, and brasy)
B, Puuccﬂ.m-ﬂmmm-mtmwml;m?mmlwmmmwlm
5
H, {I. 2% penndde 1% i 9.08%
el instrumanls)
L Wal S7C far
4k sigha usa chiari 7 g >650-875 acthvy frew thkving
(wil corrode metal Lakumande) .
K, Eltylorioprop sioohal {70-40%)
L Sodumm hypochloriie (5:25-8.45% howsehoM bivech diutad 1:500 pravides >100 ppen avaiabla chiorine)
M, M*me‘hnﬂﬂwmuhm
N lodopher Kan}
9, y (Hallow or dfiufion)
MR,  Stwrxfaciureds mcommandabions
KA, Nol npoficabis
1 Gew tenet for diacisimion of hydrothempy,
£ The fonget the 2 Ttls thal Falow the
mmhh“ﬂmmeﬂmwmbnﬂdmhmumuﬁlﬁ.w
1hoss that wa d¥icut I cear, becuise thiy have cthar st thol can
baclera, Twirrty-min 12l tha. rafishly kil 4, fubaruosts and
witha 2% Sornw high-
(&g~ orth al 12 miv il reducid]
e fim due o Increased actvily t slevaied lemperatura {a.g., 2.5% caimaldohyto al 5

-a

-

axpon mycobacioricdal
«muas‘c.w;omﬂmazvch-mmmu regroceseor).
Tu‘hﬁuMb:ﬁwwthdﬁwemmdwﬂnﬂwmm:mmﬂhhhﬂhmﬂ

AmnamhﬂnnMW)OMlniabhdimaMdhaeunﬂdmmnahmwmmmﬂm:d
nﬂ:rﬂﬂ'gan&nsh'uwmﬂh&ia&hmhlmMh&uwu\ﬂd-hfmppmlviﬂadlbﬁml.
‘¥t sohiion mey corrde ome turican.

P o Iherapy or rcagrized shematie Lo Wiy
leval. nge the elicary of soma pastadzalion brite,

ﬂondrﬂhummwmmmmﬂwwdhaﬂuwmm

By i, 3]l oprplicable lsbe! Insiruclior.c on EFA-registared products mysl ba fadowsd, 1Mthe uzer palodts spaiue
oonaions Guat diter fom fhoss 04 the EPA-teglslarad procucs abel, lha user eseumas Gabifly fom wny Injtes
eyuiling fram oifdabe] usa ars b polendally Tbect % boforcamend ackion tmdar FIFRA
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Table 3. it with the e
©n noneritical environmeanial surfaces. .
lon for sg of Dislnfectant e neritical mmantal Su
Sisfaces may comtribule lo kansmission of apiderloiogically {84 j

resistant Entarococel, methicflin-reslstant 5, aunavs, vinuses)
Disinfectants ars needed for aurfaces conlaminated by biood and other potentially Infective meterial
Dislnfactants are more effectiva than delargents raducing microbial load on flaors
Datergents bacome contaminated and resultin seodlng the patient's environmest with bacieria
Disinfaclion of h I and surfaces ks recommended for patients on isolaion precautans
by tha Cenlars for Disease Control & Prevention.
Advantage of using a single pradued for decontsmination of nencsitical surfaces, both fosrs and
equdpment.

S Hisi) hava 1 actvily

Jys r Uglig a Detemen | Enviranme spes

Noncritica) surfaces contribwia minkmaly ta endemic haalthcara-assacialed Infections

Ne diffarance In healthcare ssocisted infecon rates when fioors are cleaned with detergent versus.

Ho savinmental Impact (equatic or terrestrisl) issies with disposal
Ne oecupational heatth expasure bzues

Lower costy

Use of selatis for bacteria [7)
Moze sasthstically pleasing flaor

Modtfied fom Rutala™ T,

ur
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Table Z. Propertiss of an Ideal disinfectant.

Broad epettrum; ghoutd have a wido antemicrobta] specium
Fait asing: shoukd produce & rapid kil
Mot affectad by smironmental factors: hould be active In the
presente of arganic matier (e,g., blood, sputum, feres) and
it de and other

encountared ln use
Nontoxie: shaukd pot ba hammiul 5o the weer or pafient
Surface compriibflity: should rot corode instruments and
metalic surfaces and shoufd not causs the deletomtion of
+Ficih, rubber, plastics, and other matefals
Resicual effect on traaled surtaces: shauld leave an
snfmicoblal  fim on the Imatad surfsce
Easy to use with clear labal diroctions.

Ddorlass: should have & pleesatt ador of no odor to faclilata #=

rottine use
hauld not ba by high In cost

Solubllity: should ba solbls b watar

Stablty: should be siable In contetdrats and wss-dilution
Cleaner: shoutd have good cleaning propertie

Environmentally riendly: should not damage tha enviranment on
disposal

Madiffied from Molnar™ .
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Flgure 1. orderof f mi to di and and
tha Isvel of diglmiection or sterlfization.
Realstant Leval
Prians (Greutzfeldialioh Dissass) Prion reprocessing
Baclerfal spores (Bacitis atrophasus) Starflization
Caceidla (Goyplosparidion)
Mycobacteria (M. tuberculosis, M. temag) High
Monllpi or small vineses [pofio, coxsacide) Intermediate
Fungl {(Aspergiius, Candids) .
Vegetative bacteria {S. aureus, £, seroginoss) Lew
Upid or madtum-sized viruses (HiV, herpes, hepstiis B)

Susceptibly
ModiFed from Russel] and Favera ~ .
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Table 4. C {son ofthe Istics af used as high-level
il or

AP (75%) PA [02%) Ghi 22.0%) oA (055%) HPPA

[efot by
HLD Oam AmBAC NA 2060 m g 20 12m @ 20T, 15m § 20°C
25°C Sm@2%°Ch
AER

Steriiization Ciaim | € h g 20* 12m § 50-55'C 10h @ 20°-25°C | Nonw 3ng'ﬁ’6
Acthnaticn Mo Yes {akalla gt} | No N
R Lite" 2d Singie use 430d 14 1ad
Sholf L¥s Stablty” | 2y Smo 2y 2y 2y

Hone Noog Locar™ tocal” Nane
Ramtricions
Malerials Good Tood Excuiland Excebont Nodata
mm% Yau (8%) Ko Yea (15% or Yes 03X OFA) | No

highar}

Gaiety Se Surk raary [ sliins | Eyo damegs

damage {zafsty ki damage =xn

plazneg) {cana yoln,
FProcessing Marvml or Aulomaled Manualor Manual o Maaaul

Aaunmalad sulomated aulomatad
Oeganic metedal | Ve Yes Yes Yor Yes
realsiance -
GSHAexpasure | 1 ppm TWA Hong Neoae™ None HP-1 ppm
it N TWA
Cont grofis {per + {mangal), ++ i + (manad), + ++ {manual) - (menuel)

i [3utom; [mdormatad) (sutomatnd)

Modlfied fom Rutala

.Ahhrevhﬂmr HLD-Nnh-ImI disinfectant; HP-hrdmgun peraxide; PA=puacaEn add;
ATHP:

and {FDA
dauad 22 & high-evel disinfectant, included for mparlsnn -] nlhermmiuﬂ agmu usad for high-leval
; hxhours; NA=nat ‘TWA=fme-weighled average for & comvantionat 8-
hwr workdary,

mberufdﬂys 8 product can be reused 88 delerminad by re-use protocol
’ume a product can mmaln In storaga {unveed)
noU£ EPA repgations but some siates and Jocal authisritins have additonz restictions
ol active

“MEC=mini eifzclive s the kowast atwhich the
ct lo skl effeciive
stln=concentraied solulion
#The calling timi by the American C of Industial Hygienlsts Is
005 PP

Taer cycle cost profite cansidars 0ost of the processing solution {supgestegfist price to healthcare
facilitias in August 2601} end assumes maxdmum use (ife (2.g., 21 daya for hydrogen peroxids, 14 days
for ghtarddehyda), 5 reprocessing cydesporday. {-galton basin for manual processing, and 4-gafion
tank for automated processing. + = east sxpansive; +-+-+ = mozt axpenalve

109

and Ster mnH

Facilbes. 2008

Noacvarse hsalt afiects (o cparatons waur
rmal cparating condiSans.

Dwinnl:ngﬂlllﬂuodlrlhﬂ-“h

slun-ru;m theouagh soopa fuclizatin ¢l
protet, ind microbe remaval
Rapkily lrmbdal

nrdzation (Gaeant
mmdmurrtmlwm“.
coosure)

Table 5. S of chemeal sgeres ysed slosanls ' or a3 hightavel
Derdizaticn Mebhod =3
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| Steslleation Methot ___Aheetane _ L
Stewn + HorkndC Lo palect, MuT, ariuomant T DlwAcus for hezl-senallve knsinEnanis
Cydle sary 1o cordrd and monker + Mousurgical hsinerts dumaged by
RaplcRy mkrobicidal T g
shofzaion prosessea Lted anbgmumonn
+ Ragid oyciy Bge +  Poient forbume
+__Parulratas medical psking devios Jumens
Hydtagon Perodde: Gas + Safe o thie acvirmnmant. mnrnmmhmumw
Flasrmn + Lesves o o okt B procds
+  Cyclotiow bt 2875 minuinx fvartes whi mode! Sleclizatan, 854 0t
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clearsd Fgh-lirt) diskrduclant
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Table 7. Minfoum eytia tmes for staam aleriizslion cycles

The
Injormalion. AN producs Seled above ok FA-tlaared wy chemjcal

110

Facilides, 2008

Type of sterifizer Ttam Eposuratine st | Exposuratime sl | Drying Gme
2BD°F {121°C) 270°F {(132°C)

Gravity displacement | Wrapped 30 min 15 min 1530 min
Instrumants
Teatle packs 30 min 25min 15 min
Wrapped RHmin 45 min 1530 eniny
ensils

Dynamic-alr-temoval { Wrapped 4 min 20-30 min

{e.., provecum} Instruments:
Textilo packs 4 b 520min
Wrapped 4 min 20min
ulensils

Medified from for the Ad of Medical have
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Iddatine for Disink and i in Health Fatiliies, 2008
Table 8. Es of flash aterfization

Type of stariltzer Load cenfiguration Temperziurs Tima

Gravity displacsment | Nonporous Rens oaly (L., routine 132°C (270°F) 3 mimrtes
mafal instrzments, no lumens)
Nonporous and porcus kems {2.9., 132°C (230°F) 10
rubber or plastic Hama, Homs whh minutes
fumens) stariizad togather

Prevatuum Nonparous Ikems cnly {Le., routine 132°C (2 I minites
motal Instruments, na ksmens}
Ranporeus and pancus items (e.g., 132°C (270°F) 4 minules
rubber or plastio items, Jlems with
lumens) sterfized together

Srean-flush Nonporous or mixad 122°ZroF) 4 minutes

ps -pul A Hems Manufacturers’ Insiruction

Modied from Assocallon for the Advancement of Medical Instumentation, H241%

13

Guldeline for Disk

and Sterilization in Healtheare Fcillies. 2008

Table 10. Factors affacting the afficacy of sterifzation.

Factors Effect
Cleankg' Fallure fo ly clean L rasults In higher proteln load,
and saft These will i - eheacy

Elabyrgen’ The natural blobirden of usad surglcal devices i 10" to 10° organisms {primaril
vegelative bacterla), which Is substantially below the 10%10® spores used with
bldlogical Indicatars,

Pathogen typa Spove-farmilang oeg d ane the test

i 4 FDA ol However, th Y icrafl
on used srgical Instruments consists mainly of vegatative tastsda.

Protein! Resldual proteln decreates efficacy of sterflization. However, cleardng eppEars
to rapidly nemove protein load,

Sax’ Residual galt de sfficacy of ihan does proisin Joad,
Howevor, cleaning sppears o rapldly romove sali (ad,

Biofilm ' Bitfilm reduces sfficacy of sterilization by [mpaling exposure of
the sterlant 10 the micrebiat cell,

lumen kength Increazing lemen ength kmpairs sterlant penetration, May reqre forced Now
threugh lumen o achieve sterillzation,

Lumen clameter Decreasing Jumen ciameter bnpalrs sterdant penetration. May requirs forced
fow throogh kemen to achleve starlization,

Restricted Oow Slerllant messt come Into contact with microorganisms. Device designe that
Frevent or inhibit this contact (e.g., shamp bends, biind lumens)will decraase
sterifizatian sficacy.

Device desipn and Maletals ugedin may diffarent
Pftlwelsas end sffect sterllzalion efficzcy, Deslgn [ssues {85, screws, hinges)
will also affect fBcacy

WModified fram Alfe and Rutala. 7o " Fator ondy ralevant for reused surgicalimedical Aevices

115

for n¥ Facfities, 2008 ‘
Tabh 6. Ch ofan idaal | Process,
High zthe funkd be vinieldal, b ricid
Rapkd activity: abilty to quicidy achleve stariizstion
Strong penetreblity: ablity o p dieak-dovice packagin i
inta tha interdor of device lumens
Matartal prod ly neg! chargeaInth pr the funclion of
Items and aven Bler repeated cyaing
Naontoxic presents no toxic health sk to the oparator or The pationt and poses no hazard to the
envizonment
Qrpanit d challenge wilhout Inea of efficacy
Adagtabllity: sultabls for large or emall {polnt of use) Inslaiations
Monit i Iy with physical, chemioal, and blalogical process
mantiors .
Cast etfeciy cost for and for routine

Madified from Sehneidar, **
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Guideline for Di: lion and inf Feciities, 2008
Tabie 31, G2 avalostion of the
Carslers 7] ion Te i
Glaflynge STOGHE  IWXEID HCFCETQ  HPG®10q (IESERSEY  BR Rafwsnes
Hosalorsana®  100% 1008 %% 100% ] [
19% soram snd o A% 8% am Ko W A
O55% it L
Luman {125 om HO (11 % ND ND N A
long X 3 ram wide) .
il sarum or
Lixmof {125 cm % 0% 49% 5% ] 1005 ATa™
g dmmwita)
with 10% sarum
an G05% -
Lumeh {0ambng  ND KD 100% fLd 100% E%  Rulth
PELE TN~ -
Lumen {49 & 1) HD 100% a1% 0% N Rotal
x2mmwiae) -
Lumanid0emlong MO -] 0% 2% 100% MO Futel
1 mamwhie) an
Hicnkeg KD -] 120% 100% 100% ND  Ruale
2 mmwhdal®
Madiified from Rutala, ™
ETD=sthy oxide; HOFG rron; ND=na date; HPGF g
peroxdde gas plasma; PA=peracetic add.
“Test orgranisims included faecaliz, My ittin chelores, and Bechlus straphasus
sponas.
et it i E. fageals, P. i E. co, M. cheloras, B. afrophaeus spares, 8.

stonrothermaphiis spores, and &, clrulans sporey,

’Tmunsnlsm Wik G, slearothemmophius spores . The himen test units had a removabia 5 ¢m center
#leco (1.2 cm diameter) of stainleas steed sealed fo the namawer stesf ubing by hard nibber septums.

“Tes! organlsm was G, i spores. Tha [umen 1es1 unit was a sirzight stainlese steal

tubs,
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Table 12 d protocol for of postthve

indieatar In a steam sterlizar,

[EPS

Teks ha gterflizar out of serice. Notify area supatviser and infection: contrl department,

Dbjects, other than Limplantatle objecis, do not hieed ta be recalled batause of singla posiive score

18t unless the stedilzar or the sterifization procedura s defectve. As So4n a5 possible, rapeal
muhmwmmm;mmmwms. If ackditfonsal spore tests remaln positive,
Ihe liene shouid b the last
tmgl?:;'amMiw Encicator shoukd ba ml:alled. 'EM items trom the suspect Yoad(s} shoakd be

recal

Check to ansune the slnﬂiurms uaedemewy (eg.. m-iurmd!im"rd temperature serﬂna]. i
o, repeat Using app o call and

Chisck wills hospital [P hosplial .ﬂ:a'n
supply (Le, from standard >97% rﬁum, =% nﬁsb.n] Anyabmmvartﬁuaahould be feporied o the
pumnmpaﬂunnulamnrmimm(e.g.. medfcal = ‘manufachrer).
Check to ensure the vomed! blclogical Indicatar was used snd appmprlmhrlnbrpmbed. It not, repeat
using appropriale setings.

lalepat1 mmﬁmmmapnﬂm

6.

1 all three repoat from thres i85 (slap 2 abeve) am

negative, put f1e slerlizer back in servica.
lfnne wbombloluglcnl Inieator are pocitive, da one or mare of the fallowing until protfem (s resclvad.

A, Requrest an Inspaciion of the equipmant by sterilizer mantenance parsonnel
B. Have hospital malnlmamlmpedﬂus!:ammpu fines.
C. Discuss the abnormalities with he starErer manufsclurer.
D. Repeat the biological Ingieator using a different mesufackirers mdicator.

It atep 7 doss niot reanive the problam

Closs pterflizer down yndil the manufachurer can essure tat it Is cperaling proparly, Retsstai that

Sime with blelagieal Indicators in three consecutive sterilizar oyckas.

Meclfiad from Bryce.
of Financla | ) (2000- July 2004)
‘William A. Rulala: H Produts, Kimberly-Glark; consultation with

Advanced Steriization Products, Aesculap, Clommx, 3M, 5G Johneon, Intefligent Biockdes, Metrex;
and an educallonal grant from Gonsumer Spesially Produris Association, Kimberly-Clark,

David J. Waber: Hororarls from Consumer Specialty Products Assoclation: ¢onsullation with Clorcs; and

23, Cenless for

24, M,

educational grant from Consumer Speclaity Products Assadaten.

and hepatitis B vig o Md&-ﬂm and publionnrywulms. MMWR 1989:38:1.32.
I Jnfection Control in Health-Care Facilites,

< anE. mmzm;n(umm-lmm
Kepaea LT The son disinfection for Aexit
Jaryngoseopes. Dictarmgal Head Neck 2004;130:681-5,

25, mmmk.me.sumhi'r Nagano b, Hasel ¥, Osnde Y. High-Jeve] diskafection of cystoscopic.

with ortho-phbalildehyde solulion. J, Hoap. Infiot 2004;57:346-8

equipment
28, Fnliml:m.im ApmdvRM.BlthJ.mengID,ChmmEEﬁucy of high-level dxinfectants for

firtnlated. Endoe. 2001;53:456-62,
‘EAstraintexting]

21 Kovars BI, Chen YK, Kettering 1D, Amml!nyl.mgh-lmldisnremmnf

endoz:q::r Bre corren? guidelines adequate? Am. J. G:sh'oenhml 1995 94’1546-60.

28, Rutxla WA, Clantz EF, Weber DY, Hoffmaon X0, Disinfect other
serafctitical jtpams, Infoct, Omnull{m-p.ﬁppdmhl. 1951122038,
2%, PhilIJpH',Hﬂh B.Hu'th Keith D, Keith L. The Awerican Assoclation of
,, ‘\qu for 1575. 1, Repmod. Med. 1977;18:237.:32.
10, LF, Cuzzentd practices; Rasutts of 8 matiooal survey. Ghstrolntestinat

3l

Numsicg 2001;24:253.80.
supply. 7. Hokg, Jnfect, 1985;6:575-8,

32 ‘Wallace RJ, Ir., Brown BA, Driffih DE. Nmmldmwdmmmnhwmdhy

nentuberoilous mycabactes. Anoe, Rev. Microbic), 1998:52:453 20,

33, Mitchell BH, Ifirks LF, Chicw R, IC, Choa SC. [ Legtovells

Zutod wilh th bronch anp.[nnd. 13719-1,

. MeenhomPl,R:mwldM-. Groothei DG, et el Wter-related nosacoralal pmtumanis cazsed by

35 Allas M,

Leglonzlla preumephila pergtiaps | and 30, I Infect, Dis, 1985;152:356-64,
elfat from envireamenta) babitesg 1o disease patholopy, detretion and control. Environ.
Micrbiol. 1999;1:283-93,

36 kmauWA,W:bch].Walsulmo&wfmn:mmpﬁngau.lﬂmeusp.ﬁpidmid

L987,18:600-16.
3T w&m,nmwa.mmmmummethujmd.mm
infections, Bl Wﬂhns.!mﬂl’il&
38 Sociely of: Wumes and Associates, Stand, ing of

flexible gastroictestinal mdmpu. Gastroenterol. Ko, m l'ﬂeS

3. Gerding DN, Peterson LR, Vemes JA. Cleming ond dis d ration of

glatnaldetyde exgosure time aod foreed-aic drying. Gmhmlanloy lm,suu-a

40. Suyufﬂm:ﬁunhym::mdmdnnﬁwddmrmmuu ef high-eve] disofectants and
eadotcopes,

41 Tumer AG, Higgins MM, Craddock JG. Disinfectian of i i

#erilant in reprocessing of flaxibls gartrointestinal

Arch. Environ, Heal(h 1974;28:107-4.

42 Rutsly DR, Rutala WA, Weber DY, Thonars CA. Infection tvie arsociated with spiroeeiry. Infect,

Control Hasp, Epidemlol. 1991;12:49-92

in dentel heahh-gars settings-2003. MMWR 2003;52 (0. RE-17).1-£7.
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48 Sartar 3A, Lloyd EvnnsN Smuglbu:pavs Nmmlmmmﬂwﬂxelkufmhnmﬂmﬂm

41,
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