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BAEENREBEERRICETIREIFOHS KF1 >
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KETIEHTEF0OTAPEEREEE L THFL
THW. 202 bEMERIZ16778,000A. ERE
EROWBEETIE11752,0000. wRBIFIE215
8,000 A (3). WRHFZ T +I3573,000A (4) &£&h
T3, COREETHEHAL WIEHMEBRRESE
(dental health-care personnel : DHCP) & &, 4 &4E.
BRINYRE. EE. RIEKRE (environmental
surfaces*®) . K& LUV ER L EDBREMEME IS L
THELBRTET3AREMO » 2 WRHEROER. 5
WIEEROFBEDETEIEL TWVW3, ZhIZIdER
E. mBEELT. mREBF. mRRIL (ERESER
BAEZEFEIFROFIL). 245 - MEE. K%
BE. 50N, BEDEICEEERADS LY, &K
LMMBEICBBETIAREMEOH 22 TOE (BERE.
EEEBHE. SiFEE. HHEEEE. K574 7
%) PEEND, AREEDEIEIZ. BEPSEHE
BREE. HREBREEL» SBE. BEHLSEEA
BTENEETI20E[ET 2. HI2VIERTS S
EEBNELEHDTHS, ThHDHA RTA I
FICHROEHEBERGICESREADELHDTHS
». EE U BATEOREKRAEIIERERERHL
TW3L2TORBIEHAIND,

WHHZREESSLVOCRHMERRESEER. Y1 X H
A1 JLX (CMV). HBV., HCV. 18 /2RI BIffiA L~
AR HIV, B MNEZE, 7 KUEREERAE. L
CHHERE. OERXRIERES ICES X 72 3 BRE %
IR T VMBS VTHEL EDREMED ICE
BYAUEEMY H B, ThSOWMENIE. ERIEER
BT T ORI TIEERIRETH B, 1) Mk, O
AR, ZOMOBEEHRRYE & DEEEM. 2)
AR (FRE.HE.RIBERE L L) LOREEM. 3)
BEEID (K, {Lr&k. RELHET) MEIIE
BBtz MELT 2MEMEESALTR (REWME E) I
MY AR, 2 E A GORKIETOEM. 4) REF
BIZe e & 73l T & 2 RRUBREEDWEMDRA (5),

WTFhOEBRIEDOHBED. UTIRTETOEY

PHibE THITEEIEIEI 54,
cREEICH D EREEDI HY) . ZOBBEEES]
EERITDICFRELANILTH B,
cREESEF - BETE3L58) =N — (L
REE) PHB,

cZDVY—N=Dp S5BEENDEREHEANH B,

cREEPEEICRATEZIAONH 3,

cBRMEETHD (Thbb, RELRAESE),

CHhODERIVHZ TBREREAKILT S (6),
BREIEORRO L EES L. Z OBERRE1 5 AL
EW Y- THRBOEZEEBLET 22 ETH D,

AR DCDCHEFEREICH 1T 2 BRAEED DD
BETIE. WREREREE b L OCBERB O MRENR
FEEOEEV 7, 3L ZDV XV EEKT 279
DL BAYFBER (universal precautions) DEMAICE
ICERPHTOENTWE (1,2 7, 8, Zhid, M&
BETIEREEP BEREDZECBEELZBEN L
VBEFH B 0. &S S UCMREADAEEMED &
DHEBIEETREEMMEE L TROINEZZEVWIEA
B, ZOEBMFHROBERNBEEZTH - 7= (9,
10), MRBRTE. FICREWBRRL RIS LD/-00D
FRARE L TIE. 1) $iFGREDEELTY) R,
2) MKENDME Ew/IBRICHIA B2 & 2BROE LT
IN—4& s (rubber dams*¢ /B Ep.VI]) OfFEH. 3)
FEW. 4) BEEDER (F&. ¥~ X 7. BERD
AR$E [protective eyewear*’] i > & & /EEp.IV])
PHB,

REBGBOMOBIE IS U THELENFRIRDEHY
MRS N, CDCIF1996FICZDBEEIL KL .
FAEE #1Z# FFH%k (standard precautions) ([CZRE L
7z EBETFIRIE, LEWTFHROBREHES L. MWER
ZDMOER. B, LD BMEN L THET
AIREMED % 2 RERHL S, EEREECEECRET
532 EEMELEENTTAEILKESEZHDT
H3 (11), BEFHRIE. 1) K. 2) MEEADE
EICERE <L TOEE. HEltMd LU (T

[BEERE Z]
*¥5=FBEICEEEML L VWRE T IHEBFOZ &,

*6=RETHEFICTLDY— b &L T TERE EDFRDL SFHERE, RFHCHEXPERIDREZE <,
*7=IREE LEBEBO N LE LV, BRD S ODMBENBREDFRIE BEDREETT,



f<).3) BIEDH D KE. 4) #IE. & DEHICHL
CGERAINS, BERIECNhE TORBHREEEICEL
THRICEENGCREEMBEE L THEDNTE /1, L
=h -7, BREERBEBICE T3 FR%RE L GER -
EHT 2 L TEEN TR CIZEFRRIGEV I AL,
B, 1 T7LI Y, KEEEDL D BHEEDEKE
BIIEREN. kDD 3ERm (K Lredk, K. K
BEML E) 2N L TUET 2P 20L D LRED
LT ZAIAEMEICH L TIHBEFRARICIMA TRl A F
Fask (MLATFRAR. BRERBHEATFIIRE &) 258 L 510
ENFHdrbLOAGW (11), @E. 25 ULIRBREE
DEBHICRICEEDEL L LBEENPHENICER &
RELTLLB3ZEEE0, LU, 1) —HOEFEE
B ISRRICHH T 25 0. REREAN CRE S iz
BETHEHIERINDZE, 2) 2T LAKERICRE
ZU-BEVEHER 2 B2/ RZ2 T 2RIEMDI H
%, 3) WRERKRKEEN O LAKREBICRET S D
HLhBw, EVWHIIEBEDPS, H50 IR TIEET
BEBEDTFRIELMINIER L (B EREET
Hd, LEGBREZEITFHREL TR, BEDOZZ
BOGEE (Tab bl St aERNBRT. mRE
BREEEOITRIEFE (NSRBI F A 1B~ X
2 [N95 particle respirator*®] &£ ¢&), BR2EEL L
WERRHLEBDIEER B ENE TS5 N3 71255,
WMHMEBREE . STHEESEL. Z0OEE
IEAL & RTE T 5 7= DEEIROBEBEE DA L T
BIRETH B (12), MBEMREEICH L T
BREREHRESH S VI HET 5 L O H TFENLEIR
%% ([engineering controls] i & &M D 554 ) BE
EO 77, BEREMEEE DDA E) HERIER
REECBEERETIE—DHETHD, ITFNE
ERAEPERTELEVGE®. TOEAY»EYITH
WBEICIE., (EEBEOMEN SNEEELRD LD L1E
¥FIBIC L 3EEAZE ([work-practice controls] &t
DU Fx+vy TERFREET . S LBREOFERAR
CHRESEFICIEZRVWTEMEOES (2 LGV, & &)
DE. L VEAFHEE (personal protective
equipment : PPE ; T4 b5 H &2 RET 2 RIE. FK.
YRIKEE) OEBERICLVBRBEORIENRIEEE K 3
(13)o 512, E MIEBRELED L D LRREN
PRIKICE WIEET I FEDRERERICOWVNTIE, B
BRTHaL bO—JL (BREFEADBEEY X7 21K
T270DAK. FIR. EHIEE) MELEEETH S,
EwPEBRSETIE. BREEBEFHL. 20

ZON X7 EERTZ7-0DXEL -REEE IO
TILEREINETH D, COTATIALICIE, &
MEBREEICS T2 FXEEDBES S WERE LR
U, BELCHIIEREEDRLEELET S 2HD
BE - FlE - BIEOMEL & EBR (FHMTCRE0ETE -
FHEEDL) I(CRATIETEERVACNETHB,
2. ZOTATILIIREER EHFEREEDEKRE
BREL. MEOHFEZRM L. FH - MW - #HHEDEA
ERHSSLVCEREEFLAEADBOTETNE LGS K
Vo BEEBICHEBLE. HBVIEBEXRD ML —
LT ERIBEEDHIBELEEI-—T -2 —
(ERE. ZOMMORMERREELE) @707 5
LERBODEE 28 D, Fit - FIE - BIEPFRHTHE
HTHYERL TWBZ LRI D HIC. BEE
B7O077L0FEMNEE BEWICKREIC O - - TFHl
TRETHD ([FO7 7 LOFHE] 228,
BEAEEI-—Tx—2—»707 7 L2ADOER
ICDOWTERZEICLRBURATHEIN . TG EE
IRIBOBRE CHFICIE REBNICE2TORMERESE
EVTEEOICSML CEBER-TIENEKRS L
%, COREER. ERERRESENERIERRSIC
BUIBEREDEREMLEL . R2LEFRREDE K%
HHEL. ERBZ2EICHSIIBRERNKRITOT I LORK
E-FEREZETD/-ODEHELDIRAER LD
DTH>d, 2OTATZ LIE. RKEFBLLEEEE
B (Occupational Safety and Health Administration :
OSHA) @ [MEHMNREEICH T M EOBRFEE
| (L TEEMFISNATVWEIHBERED/HD
BR-FIBEEDISEFIANETHS (13), 2D
OSHADME (3 MR X° % Db DBTERY 5 B4 E
(other potentially infectious materials : OPIM) D&
BOOREELRETI-HDOMNKRDEILIEETNT
BY. ZOREEZL - T XEICL 2BRBHRDETE.
FIAOREEDHE. HBVT 7 F LR, 5L UB
BROBABRREEERTIIEPEBRHFISATVD
(13) ZDOSHADE % % EFRICSER ¥ 2 BRICHTHIE
BREE IR T -0OBHAEXERFIEZEIAE
ShTW3 (14), £z, BEILFEMEOEY KX
CHhEFRIEEDELWFIBICOWTIIRRLEMET
—# ¥ — b (manufacturer's Material Safety Data
Sheets : MSDS) THERRINETH B (15,

NI TICHEREINTLSEHS

AREETE. ChETICERSINALTOCDC

[BEER#EE]

*8=HE%h ENZT TR (airborne precaution) B & L TNISIMED Y X 7 2 LEIZIGL THEBET %,
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FEDES

B 73— VA alcohol-based hand rub : Fig
LOETFEMENRERVI LB EEBRE LTIV
J—IVEREE,

MEEIA VAT A antimicrobial soap : IER S %
EHT 2%

S HFEEE antiseptic agent : WENBORBD % 7=
EMEMOFRE BRE LT, KE & L UEFRBERIC
MU TERASWIKRESR (7)La—I)VE, JIVa Bk
TJAMMNMFIIL IBRE AXYIOAQT > IY
. 7OOx L/ - [PCMX]. H4k7 €=
L. M)oyaOy R E),

HZAE—XKEER bead sterilizer : BE#E1.2~1.5
MmN HZ ZAE—X & BT, 217~232CTH 5
mICHERERE (45TI2E) BB I A L THEMER
BT 3, (bd. KERBEEREER [Food and
Drug Administration : FDA] »* 5 HEgs & L TD#%ER
ERUITVWEWESD., [HF7AE—-XRER] EERE
I3 -2 TH D)

INA FIN—=F > bioburden @ 54fEZ - BE I DM
EMOaRE (T4bb. MER—FRELOEFEHE
ME) . -3 L - RELOBEEY, bioloadd %
LM dmicrobial load (EMETR) & BIEIEN S,

OO = —FEESL colony-forming unit: CFU : RiA
FEAFEREGSERISM EICS VTR THEIBTE S
AREEDIOZ— %R T % HBERIAE 4 MR D &=/ V8L
(BT REA), CFUIE~T ., IR, £F. 5 u0id
BMCTHEETS IO=-—H5LY ., &F. IUU v b
V- o= B (CFUML) T&REh 3,



BE4FeF decontamination : IRIRED TS L 7-FRME
CEHREDV ZNLUEBEMNTE B LEVWE D, £/
ZD& O HEREXPHEELLIEE - (EFH - BETE
3L1C. MEBENE ZIMEFMFERICE > THEL L
REFERE, REbE-3RAETIZ &,

wERHAEBA DK dental treatment water : FEMRHL
BEAUOKS. S ROEHER BT EESROSH L E
DEFHAERICER S W 3 IERE K,

JHEE disinfectant : BRI h T3 ZIFL TR
EREMERBT D (LT LHLTOWMEY [MED
Flan L] eRMTILEELEY) ZEEBEMELT
EERLSE R, B2 2208 E) IS L TERSR D
b FER AKERERER (Environmental Protection
Agency : EPA) (3. HEBEEDHZ/INIVIIRERE
TVWSHEREANBRER » . —iREI D F /- I3FRET T L
— KPICE > TEEEDHEZT> TV,

JHE disinfection : ¥ E - (MMEFROFERIC LY
REMEDH D, HDVNEZDMOMENERKKT S
Eo HEE X, BRI TV ARERMENEDKZH
ERBTEHIETHINY., LT LHBLTOMEN (M
BOFREE) eHBTILEE LV, BELLE
Y5 ERBAENIZEL, HEBERBE CERIND &
IBRELNIVERETSHDTIE AL,

&R droplet nuclei : EM & & ©LHRRD K
DPEELEZHBDT. BZHReREMFETEIER=
5umOFLF,

EEK droplets : R Ly AICE>TRET S, H
BVWEITL—2—X v T—~Ny RTKEMMEE
ICTBRICRET I2KDEEALNS LT (FREWD
BE), MEMAZDFENDKE & T, BEMMED
ERNATEIENTEDZN, BhrS5EBICKET S
7=, BE. TKEMGETZ) IV ERAORERIC
B GRELAFEICREINS,

TR %22 endotoxin: 7 Z LEEMED ) KK
DYy HhI4 RO ET, TOEHIIEBEERICER
T3, HREICEETS L. TOMEOIC R AFD >
ICEWRBEREHBIZEBIINDZENH D,

FEH germicide  MEM . 1 ITREME & R
T 5%HF|, ¥EH| (germicide) R UEREERT
258 (# 1 IVXEA Lvirucide] . % E&EI [fungicide] .
¥ AMEE [bactericide] . ##&HEE| [tuberculocide] .
#IFRaAE| [sporicide] &) 3. Z DZFFBEEIPRL T
WEIBTEDHEM KT 2EFERL T3, FE
B3 AR % 72 I3 E R E OMEMDREEIC
(ThEbBEFREBEL L. H5VIRRIERELD
MEMOTRELIC (ThhBHEEEELQ) HHTS

ZENTED,

FIEE hand hygiene : FH\W., R HEEELH
WEFEWD, BVAARFIRES. L UHRHLER
DOFEHES I L TERS N3 —RA0% AR,

EERERS health-care-associated infection : A
BELBABNZECHEI S TORE, [EERME]
ODRHIC [BRA] 2HEVWEIEE. RERTREL -
BEHRELTOBREICRESI NS,

BEIFfR%&E S/ OJ Y > hepatitis B immune
globulin * HBIG : HBVEEREFRAIC{ER & h 5 WE,
HBIG k& AMAOBRAT X REMEIE (HBsAb) %
ECMEISALSI N, FHXRIE3I~61 BERET S,

BEIFF R RMEMIE hepatitis B surface antigen :
HBsAg : HBVEREICH 2 MiE~—H—T. FLD2R
MEHS L PEHHICSETHRES NS AR TIEEE.
BECHTIERLRERICE L TRAMFRICHT S
mMiErEESIN D,

BEFT RefilR hepatitis B e antigen : HBeAg : HBV
DXILFHT Y REEGETFOENT. HBVEREED
SHHRS SOEBMEICOERICRESI NS, BEL S
ETTIANEELTWB I EEEB/KRL. BEEDE
BERI~Y—H—EL B,

BEVFF R FE IR hepatitis B surface antibody :
HBsAb : HBsAgIZ it ¢ 2 Bhfilintk, MiciRE I h
-BE. BEDOHBVEEEHBVICH T2 REM. %
73BT RT 7 F LW T B RERICEERT 5,

TERFREIME heterotrophic bacteria : =B\ HHER
REEDEETS (Thbb, AEEEMELY IR
¥—etmFr1B3) HHA,

=KHEHE high-level disinfection : REIAE.
BME. BRSSOV ERELT 2 HEBETH
V. ZOBETHT LHEZHOMEOFRIFELS
N3bTlEAEV, FDATIEE 510 [EKEEEE]
EIEREOEMICER SN BERIEERZL TV,

TRBTEEEE hospital disinfectant : fRke. 8RR, &
BHERT. % DfOEERER TEELISNI L TE
F & h B3EPARGEDFEEI, Salmonella choleraesuis.
EET FNUHE. RBREICHLTEMTH S,

EJEM jatrogenic | EEREFEDNTEX. (WH)
A - BRTOBEBRICE > TELU B 2 EMFICBEED.
fhDEBEESHEICH L TEHRASI NS,

FBHERE immunization : IEBICWH T 3 REM. %
REREBICHTETFHMRES A 28R, [T7F >
BRE] &3, TR 2 I3EEE L AR MEREM T 213
hEvUA RERETIBREOZEEVIN, BT LHT
JFAERICL > TREMENFTEIND EERERS BV,
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188 AHEIZRES implantable device @ S\ FHOICTZRL
L. ¥ BRICTEFEETI2HFRAOERICEEIND
#|MT. FESNZEEHEP=Z30HDHD,

IR BTKAE independent water reservoir @ 7KX° % D1t
DRERFD, T2y MIRWITS NN R
E—XBELVR) =9I ) IIHEKT2-0DF
#5o WMIMETKIEOFBICLY T 2Ly MHAHK
ELSYIVEI NS, MUFKEIIZ Y FORBDOT
NAZFBBEOTNAZEVLTEATEIENTE D,

thk #5835 intermediate-level disinfection : SRER
ME. TEAEDER. MEE. BEAEDTAILX
I AO-TI1MILR) ERELT B HEEIIE
ThV ., COIRTHFRIEINEELIhE L,

rhk #HEZE intermediate-level disinfectant : JRR%
HEFE L U TEPAILAR S N, HEINIVICKHEKER
BRI RR SN TV IRMEFZHRER ((182A) 5

TV A latex: NIEATHYRIUNTTL L) I
HEh/-dLkscis-14RK) 1V TL L 2ECIAR
DEIRNE

BKEEHE low-level disinfection : 1Z & A & DRE
PR, —HOERE. —807 ML ERNELT 38
BFBIETHY . COIRTHEECHEOFRL E1K
MEOHMEMDRNELIZRIES N,

BKEEHEE low-level disinfectant : fRRkTHEZE &
L CTEPAICHAR S h =R IMEFZHRER, BRIRICH TS
EMREOHES ICHEHRI N3 RKERRESEICIE.
HIVE L UHBVICX 530 D Z NILERR HOSHAIC
SWEBMIO N TVD ((1§3A),

BEREB7ILE— (4707 1)LE—)
microfilter : IKHp & 22T DMEMN E IR T 572D
B740E—, Ta0b@—13, —MREUICEMT NI X
ELTTFo2ILIZy POIRKRIEKESI NS, FLEF
0.03~10umD 7 1 L Z —THhif, —RAIIEER
WBIEARETH D, TRy MNDIRKIFEIEB(C
BEHE T AL Z—PARBINTWVWEH., ZOFE
1$20~90 umTH V) . WEME IR T 2HEEEX B L,

FBEAEES nosocomial : EEITADIER & L TRR
AN THEEI N B EE,

BEZEBRE occupational exposure : EEB P &
FETTH/RELTEEIY) S 3% - OPIMICHT 3
ERE. IR, #ETOEM. &2 IIFRONLEMT
HY. +HICFRENBHD,

ZDDBER & REMUEME other potentially
infectious materials : OPIM : OPIMIZOSHAN £ ¥
2HET. ROBDEEXELTWVB, 1) Kk (KA.
PR b . RERER. Bk, BK. DK, BBK. FK.

WEHLEBROER 2 ET) . MKADEAD AR THER
INBZETOHR. &LOEFBRILTO S BED HEE % /-
EARAIREA 2 TOHE. 2) AEEL TWHEWVWARK (£
RE 72 I35EME) B - 3B (BB AEE IR .
3) HIVEE TR - MBI EM T - LEBIEEY.
HIVE 72 IdHBVE ST X Z DDk, HIVE 7= 1F
HBVICR U - BRSO MR, fEZS. Z DMthO#ER

FEREOE parenteral: $1RIL . & MR, TG, &
B\ELEICL - THEPXPEEZERT 21X,

FuE M persistent activity © SUEER%. MEHD
1EOE - ETFEBEE 2B T 2N e iR, £/
WARY 2EMDREE L. BHOES & LEESREREZIC
HERASMUEHRKNL ., MEMRcERfIEERT S &
THRT D ENTE S, LATIdresidual activity (5%
FiEM) EHEDN TV,

TUF 2 prion: ¥EERSEBRNT T, —SDM
BREMKRERE (7L 1E—. CID. FEBIRMIE
[BSE] % &) MEFEMEL L THEHIhTW5,

5| retraction : ORI kA& XCIAEY & & DKE
TEKRNZED Z &,

O3> /N\— 32> seroconversion : B# % 1= 13F
FhiEfEDER . MM AMOREERIBRED 5B
ICERL B 2 &,

BEIREE sterile : ETFMEND 2 TFFEL 5 VVIKEE
DZET., —MUICHERE LTRIRIN S (E1TFME
MOBEFHEERIZI00AHD1. K &),

B sterilization : ¥R E 1= (I{LFZMFER & (FH
LT, MDD H 23 ZHOMENDHFREEC L TOME
MERBTEHI &,

FEEMH surfactants @ JFBEL TWBENE L V)
RICEWRELD LD, BFhORERNDEET &, #F
B b REFT B LIS RS R B D REE M,

HBE R ESE8 ultrasonic cleaner: ¥ vET—2 3
CERENBS IR (KBRPICIEASNAEZTEI RV
¥ —rFEREICHE LR FRMEERS) (S&Y
BB N & B BR < 85,

77 F 2 $¥E vaccination : [ FRhERE] &SR,

779 F > vaccine : BZEEFEL. TORRELT
FRICHT A EEEICERBEE, 77F .
A5 BROSLUVEBRACLIYERESI NS,

Iy ¥y —T 1AL 2T 19 4%— washer-
disinfector : RT3 % <ERDY 1 7IVIZ L V) #E2F
AR L. BUES T 2 HEBEE,

4 v &2 wicking : EERRICEV) . RIEDIEME
A>T, H2VIMEEE-THREI B2 & GRik
DFREICHZRHTEEDFLE B> TRET S, & &),
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BRRERIOISLICBIITS
EADERICET HIEH

WREBREEORERSICETIEEIE. w2
BICHTIBAEE AT S LOFTCARAIREIEE T
HB, BREEEITOT5LOEMNIE. BEEEDORIE
ICDOWTHREBRREEEHE TS &, FEICRE
TEIBEDIVIVERETSZ L. FhRkEHL S
E. ZLTBRBICNT 2R 4G EE & EF L ZBE
BERLTHIETH D, WHEBREEEICEYGY
—EXERMHET 01013, BEREERISOBRAE
Ba—713x—2— thOBFEREERZMAR EDHN
WILETH D, BENLES Rk, BBt 2—.
HEHELGE) Tk, BEXZEO-HOREY —E
ZEBFIEEREE L A S RFHBEER 70T 7 LERTE
ThiFLwn, L L. mREZEOXES IZEANTHZE
LTWAHARERTITHONTHY ., 20O LS hwiE
FBRICEBEE ICH L TELICEATREY — E X #1243
TEDSLODLEFEREEBII 2y 7PHMEHIEESINT
WEW, D& BIHFE. BEEEI -T2 —4%—
. ERHERRE T OB EEY —EXFRHL TV
SHEBDEEEECRHE L S Y —EXEF I BEHE
%, WHEBEKEEPBEORBRICBINZHICILT
BZRNETHD, REFBEETOTILICE TDEE
REBEZFIROBNY. HERBEORNT. BEREY
—EXEPID H 2 EBEREDBNEZI 5 2 & HRTEE
TH 3,

BEBLUOML—Z=VT

BEAEE IOV 7 LPRBEEEIE. £ OREN
RAP BN IIEEREN S BB (513,16), ARPF
&, #4 RZA42ZBAMELTHESZER. Thb%E
—BLTHENICEERTSHLET, 4. Tho%EDF
CEESEZLETHRIDOPD LGV, BEEDORE
ERMAGEVWER DOICHEICEESN IR, LU
HWELDOBREDY X VICHET 5 LD LIERPFIED
FULBASNBIFIC, ARETHEIRODIEET

BAEBICETENL—Z 52 IBRNETHD
(13), BBEFL—Z2 Tk, BEREBRRESEIC
E)YTONAERBISELEZDBDTEITNIEES W
(REFBREFHET 2 -0 0OFM. BEDREL L),
BRI U THELBRE T 3 AlREEDS VW EEX
FIEICEAD 2 BHEREREEICHL UG, FL—=22
TJOARARIC. 1) BEOUIX U HDZ EDEAE., 2)
FRAMME S L OBLEROERKEFIBOBRE. 3)
BEEZOBET (PEP) 259, FEMEEDKES
SUBEICHT EMEICOVTDHEHR. 4) BEX-
EBENECHEDEBHROBEL £ £B)A
ERETHD, BEY X IVDOBRVWEHNEREREE (&
HBELE) ETHE - bL—Z27707F5 L0
RICEHDIIEICE- T, BEEETOY 5 LDRE
EEEMICH T IERED . BELANILTEEZPEL
higv, BMOREPHMICEHRT 2EEIE. SEA
DHELANI, BFEEHS L CEHASEISEL., BT
DER. NEFLTHEDRFI EBEEDENZHDT
BUhiFgsiw (513),

CaL

FREETOIS A

RHEBREEE SBEEMEMEMCBRET IV V%
AL, BAICE> TR ZNICRETIREEMY» H 5,
FrhEREERID 2 EICL > T RAEICBELPTL
HREBREEEDORITKE B L. thOERIEERE
EEXEEIRBEN BT IAREMDBREETTS
(5,17)o L= > T, FhiEEIEHEEREEDT
57075 L L UBEEETOY T LDFRTREAD
EETHY ., 2 TOEMERRSICHVWTIR/NET
PHIZTEMBR 2 R I N E TH D (17,18), KEFBHE
EEMZEZ A% (Advisory Committee on Immunization
Practices : ACIP) (3. BEEBEREE £ ECEBR
EEDOFRHERICEATIEOH I KA 2HLTWL
3 (17), SWHERBESICH 5 FIHIZEERERIC (.
WITOMNE S CEHAG . &5 FICKEAREGER
(Public Health Service : PHS) & & U'&EFIZRAER:»
SHENTVWIEEERATANETH S (17)((143B)
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WESINTVWIEBBENGEEM 2R 25 L.
EEEEEFBEFRA. 17T Y, RS, KT
METRA. RESLUKEICRERET S, /132
NS ERIET IV RIPEVERDNS, ThdDK
BEWThHT I F U ERBTFRHAIEETH 5, ACIP
3. @ TOEBRBEEICOVWTIASDERICHT S
TIFLIEREEERRTZD. ChODKERERICHT S %
BEMETEHRL THLIEEB]ELTVS (5 17), &
%X 2 ERIR A FRAERE (4 HBBCG [bacile
Calmette-Guérin] D#fE) L UARFRICH T I E
RO 4 FREHEREICRI L Tk, ACIPHD 5 D#I& X v
(17)o HCVIZH T 2T 7 F > 3 fF7E L &L\, ACIPD
HARZA LTI, BRERATICHIEBRRESR
(BEiR. HIVEE. FERKBE E) IS L THFhhERE
NEIEES5ZTWS (5 17),

EERE T, EREBEREENIBEDOERICES
NBRICFRHERT 2 EPROIBHNTHEDIET Y
FLOERAETHD, —WOBETOT 7 LXBELEE
B7OJ 7 L1213, PECERERRKEZED/-DDOF
PhiEfEstEN &N T3, OSHAREAREICH L.
MBFPOPIMICHEEf T 2 RJREM D H 2 BE LB £ R
ICBRIFR 7V F L EROEESE5 22 £ D EHEFW
TWd, ¥7-. ERER 77 F M, fHilis LU0
BERERD-HDCDCHA RTA4 LI 2 &EHFEHE
FohTwn3 (13), BEREICEDLSLAVEE
(BEME. FAREELLE) b, MRPOPIMICHEAR
THIBENEUIXZICIEL T, HRICEDZRNEDL S
Lhiw, 2512, EREEBREFFXADT 7 F &
EHRZLAVWEBEICEEYAFEEICERIEE TN
W 5hHW (13), £/, EREFREKE -I138E S
NTWBTIF AR ER B EP TELRVERE
BEREEP N EFLE LA VEMEBRREZFICWLT
i, BAPETIBREV X7, BAPVEET DHERIC
BRAIN TV RBEEEOERR EFIE. &5 ICE
£RENKEEX. BE - BE U LEREBRREEDE
BHIRRICH T 20 ETEHDTHZH51E) (2D
WITHBEZRHTINETH D,

BRETFHELURERER
TRIEREICL B FRiE & HIC. MBRXPOPIMANDER

TR IR EDORE G T 2 L TERNEHET
HBN., TNhTHHELOBRERIEIYN S5 (19),

ZEFR. TFNEEEHZE (engineering
controls). fEEFIEIC &L 2EHEHZE (work-practice
controls) . HLUVHWHMBEEREMAEHE TEET
2N, BELOBRBEER/IRICHZABZNI MDA
EZTHD, BMELOBRBEOETOEFICEVTRRE
HE. FHME. o) LT RES JUEZNRE
BREIMBICERIEI-HDAHE & FIEE XEL
L. @ TOEHMEBEREEPFHATZILIICLTSH
ARETHD, T2, ZOXELL A EFIEIL.
HEEIL—Z2T, BBROEHE. SSUBRBOR
LICERLTWBERNR, MBLUHMADEKREIEE —
HIETHINETH D ([MBRENREEDIEHER
It] 228),
BEEOEMY H 2 REBMERESE Thh TP
DIEZEEICOBRBIDAEMEIHY) . COLILEE
BREZERBEBCIUANLYIY D EERIERE
(tuberculin skin test : TST [T VYR ERET] ; ZE&
FEENLE L) 2R THEIRNETHD (20), %
ILTHITIE, PHEEEBERAL TWAWES THEL
DBBIRI - 5ETH. YRBEEBEDBEIC
L3 IVREBMEEERATEZENTESD (20, 21),
THNEYRE EOREDEETERTANEPIE. &
MEDRERL ) R T LANINCE > TRE-TLB725D
([45RIEREE] 228),

[ERRIRAE. 1ERBIHEREZD KURIFHIR
WHERREEEICEBEPBESOREFRIKELEERTS
EEDP HD, BMRABEEZZIX T LDILO L2
FREEOEZHNERDH HEBRREE L. B
BERSIIETT I8N ZTOBERICFE SN B4
HizHwh, ALY DTOERMPERDH 3HFRIC
HHATEINETHB*, LrL. HIRREICHEVTIE,
EEBSEDEEE IBREBOLKERLET 5720
IZ. ZOEMEBREE 2EHEH» 54 L V) BEEM
ERZABENTEIDLEFHB LB LAKWL (22),
ERBHIBR I EREER & 2 ORENERH e DHIR
ICEDVWTRET S (5 (F1,/p.12~13), FE#HEH
BROAEE. 1) XEIEL. 2) EBFHBRERETE
2N (DY DIDERG E) EIRE L ERED
RIS & BV iAA . 3) BB E ML —Z2TI0E0T
BARBICIRZE SN BNETH D, /. TOEHKHFIRED
Hiti, EREREREENSES. FRX. TFORED

[EEEREE]

*O=WPEBREEERAAPBEECEEL TWELTH, BASPOERERESH 3 FMLFEEPHEHRAEICS W ERMEICRZEEMET L 2IK
BICES>TVWEHBEIEHERREERAANBERELIIZEI U TVWIREIC L) 5520 BRERORSTOMRSIC DV TEMFIC

ERICLZERERERIIVENHBIEETERL TS,
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RCAFICEBZZ B, BREPBEICDODVWTEAT
WETZERLIHEHDTHITNIEES B L,
MEHENTRERERENDRE LA TRE V) . LB FEIRH
ERTBHICONT EEREEEORETI 7 v 7 AFE
DERHIPELLIEBMLE (7,23, 2D& D LEFHED
FRAPERTZICOh, EEREE. wHEBRRSEE
BLIUBEDOREPSRATLT T v 7 RICHT BT L
IWE—RIEDEHF (24~30) . FIRELHLKOE
. {tZ2ERANOBRE. FROFERL EPEEICKEY)
BEN/-Z EICHET DRAMEMERERP 7 LIV
F—MEMEEEROEFNIZR/EINDLIICE
27,
WRERREE ST v 7 ABBEDHIE - k%
SKIBBLTHLDLENGHD (5 31~33), 777
ZTLILX—DERERL -EHNEBEREENSBS.
EBIETTYIRICHNDZEICE->TEELRTLIL
¥—RICE5| R IIEEEDH S 720 . ERDBER
EZIBIRNETH D, UL, RE. 2RH LUBH
BEICEDVWTTINS, BEEMED S mRIEER
EEPEEEREL DD, HHEREREECEEICD
1377y 7 AREORREE ¢ R/I\RICEDH B Z &
HTEDLI). ZTOMNKBET LD THEIThIEL S
BV, ZTOMKEG. 1) BYLEEFEEEICS -
TITyv 7 REEMBNOBEENFITE2 . 2)
WREBEREEEE FL—Z2FT - ¥BBETB2E. 3)
ERZERTEII L. 4) BYEROOSNNIEIFET T
Yy I RERIIEETEIIERE. PEENAEWRTH
ZNETHD (32) ([EMEEEREZTY 7 XA
BIE| 258),

LR, T Y EEDLUKERE
WREBREEORFRRER. (FRICEET IESR
HRHE. X7V —Z > JRRE. FihiEE. BE. &
UBRBECEERICATIRREZRIILICL-TES
2)TEBIENTED, 2O LAEHIEICIIMB
FEOFLERICEDEThIEE S5 LV, 1996
FICRITEINAAEBERBROBTELERICEAT AR
DT Z 41N —Iv—Jb (Privacy Rule of the Health
Insurance Portability and Accountability Act [45 CFR
160 and 164] : HIPAA) X, OSHAL W EHm I h /-
MBRENREFICHTIBEELOREDORERA
(Occupational Exposure to Bloodborne Pathogens;
Final Rule [29 CFR 1910.1030 (h) (1) (i-iv)]) »*
HUT DB (34, 13), HIPAAD TS A N —Ib—Jbit,
HHFEDOEEERE. ERERE> 42— EERRL
EDMFRMBIEIERIN TS, OSHAIZEREICHT

L. REBDEETLRICEEITNIHEDHERN,. 1)
BRERE L THRONDZ L. 2) ZOREEDER
ICEZREEL LICHIEORN DT LWL E D AMIC
bRATR -HESIhGEWT & (OSHAREDEKICED
KIFBEERKRL). 3) L EbZDREBEDER
P s LOEHEIOCERIEIERENT TREELS
CERE, BRATHLOIEBRM I VWD, BEER
TRTILENEOREE AR LA SEERL TV
ZHEMBEDHZE. EELHFOREHZAICOVTIL,
OSHAD MRHENRRAFELE, KEBDEECES &
VBRI NOT7 7 EXIZET5E%E (employee
Access to Medical and Exposure Records standard) .
Z DD - M - FEHOBEHERESEICL TRE
T3 EICHED (13,35,

MR AR OIGIERLE

WHERBEBICHTI0BRENRERER (HBV.
HCV. HIVE &) DIziBId RN EEREB < TREMED
H3P. TOLI LIGEEHRTH S, BEMRICEBE
T3E. BEPOSHMERREEN., WHEERESEE
POLBEN, HIVWIEHDIBEDSHDEENDEE
ICDLENBHEENH D, WHERREE FEFHLES
ICERFEOMBRCMABDREAN L ERICET AN Z
G270, BEDPSEHERREENDEIZD
EULXTU,

1992 F LI ISt BHIEEEE E » 5 BENDHIVIEHE
EFIRESINTHLT. £/, EREBRRKEEDL S
BEANOHBVEHEEFINPRE S WD IE1987FE N &
BTHd, mHEBRREED SBENDHCVIEESE
flidmE I h TVa v, MBENT IV ZITEEL 72
WRERREEEDARN . EREIRILT S -0NDE
HEHETEOLTEZEES VWD, BEICHLT
DERERE 3G 550V, BEICE > TILREN 71
WREHEDERER E L 2EHEBRRKEE S X, 1)
TAIWIMEN H2F (ThabbE. BRIOKPICHE
MIMINREBTZE). 2) BHDMEZ DD
LMFRNEEZERET S L0 0BIE - e (BHES
REE) EHTBE. 3) BHDOMEBZ DD RSN
ERPBEDIME. BIEDH 2 HBK%E. #iEL EEAN
DRAOICEET VX T3L5 685 6FT5EE
E. WEYT D, BRELAENERRESEDI VAL
ME*ETIIEWEHZdPH Lhhny, 2, 5E3
DEEPRIHE VR . FHEIFEI 5 AHu,

MRETT A IVZANDREEDRBHIEZ S R
X, BEERICBIZZOI1ILIOERRTR. &
BB, RASERBE £ N L 2 MR & DEfOM
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K. ERERGICHVTEERAMRBICRATCIRE UERESEORBHIRICET 2R (NS XUMI5

DRHHEVEE) *

K& e SEESHIRR AR
TERR A BEEOEMOSUBERREEOEMZEIT D, IRIEN'ER D F T,
YA bAAODA VAR EBHIBRIE Lo
TR
=MH (MRICHDERZH D) BELOEM. BERRCOEM. SXUBEOEMD  ERDENTDHET,

B{EHA. Salmonella@&E

WNZRET D
BURTBEDT PZETD.

AERDHEN T D E T, BIEECRIEZ
MRS DWMED D DD MTHLOM
DEFRBUBICHEBET D o

IV7O9A)VARKSR MR, FER. BLORBEBEDHDIBEDT 7. &  ERDENTLHET,
FUOZDRBEEDOEMZETD.

AZURFR B[ECOEM, BERECOER. SIUREDOMD =ERER/HEFT.
NS Do

BRURT

REXTC(FIBENICBEFFRRETR
DEEDE T, BEMEIOD LTV
BZERELTLEWNE

=M XCIFEHERNICBEFReFIRA
[BEDET. BESEIDOPTVLE
ZERETHE

EBHEPREL . MIRHIERRI D& BICEET
BRERICIED C o

REEEROND U Y I ZRITEETREDIC
DPITVRENILEZTOEVNLDICT D, RFVES
=& FEDRME., e BifiZZRICANENSC
DEFREREDKMEOIREFREZRE - #ETD, B
[CRRAETRRERICIED T &o MB KU DIRHEIENS
ZHRIT Do

BAUFFXeTURDIZME(LT D E T

CRUBT BHFIZEHICEALTIFHBRIEL . HCVEREDEREISE
BSEENVREZTV. BEFHRICED &,
EBHEANLANR

P28 EBHIBRIE Lo

F (EEMO &5 BELOEMO SFUBERREOEMZET D, FRENDEET & Co

CI2EEmE BURTEBEDT PERIDREN D DNFHET D

EhREAZDAIIA (BENMEIODPT BRIZEROND VUV IZRTDETRENEC

WLBEZRIEY &) DPITVRENDLEZTODIEVNLDICT D, RFNEE
RlF. FEDRIE, &AL BiiZEBRICANLEDSC
DEBREREDRMEOIRETIRIEZRE - #ETD, B
[CRRETERERICIED T &o MBKUMTTDRHIPEIS
ZHEER I Do

Rz

mENE EBNSHNT. RZEOHIRLE 7 HE T,

BREr BRRUEDHDE) EHEDONT, HIHDEEER7HED SREDRER
21HEFT. FlclFRZDOLIRLE
4HBEET,

BERR K BRI EBD SN, BWFaRZERB%R24KBE T,
TUTIEE IRK

EEE EBDSHT. HTMRKOHREIBEF T,

IREER (BRRMHDHDE) EBEH SN, JHOERER 1 2HEN SREDRE

“2BHEFT. FIFETRXDH
REOHBFE T,

H & : Bolyard EA, Hospital Infection Control Practices Advisory Committee. Guidelines for infection control in health care personnel,
1998. Am J Infect Control 1998;26:289-354 K O tdZ,

% Advisory Committee on Immunization Practices (ACIP) D#h&EDIELE,
T BENICBRPGREEDEEEN DD HEZR <.

§ KEICHUTCEREMNSH D, KEDEHEZSISEHITURINENE GiER

9 AYVIIWIVTOEHEZSISECTURINEL (ACIPOERICKD) EE.
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X1, (BE) EERBICOBVTELRAMREBICRAECFRE U EREFEORFHIRICEAT 2K (MNH
KUMS DFEHIDFVES) *

RERE ZEIEHIRR HARS
VDS BEEOERMZEITD, BELU. HESRURDY S HER
HONELIEDET,
El=4 EBED ST, NEIVEDA DD SRIERIREIEBE
SEENE FT. FFEIENEDEEED
1% 5HBEET,
BEL (REEN) EBHRE L. FRHZEISE T D,
BER (EREME) EED ST, BWERMAEMBEEEDRIE%REHEE T,
b2
SEENE EBED ST, MERF%OHBEET,
BEZ (BRZMEDOHEE) EED ST, DHDBEERL7HENOREDEER
21HEZFTC,
EEe T ROIRERR
TEENE. HERMEDEERE BELOEMOKIUEBEERBEEOEMFCGRBREON RENEERITDHET.
DIRNEEH T D,
IREIRRE BERICCDOMEYDIGIEE DBEEMENGD S BE ZhR
T, EHEHIBRE U,
ABEL VD IR BEDT 7. BEREBEEOEM. BRUOBROWMDOIE  BYIECAEDBIREZ2AKEET.
W3R Do
5
SEENE EBD ST, FERLME EFIAT NS E T,
PPDIgErE FEFHIBRRE Lo
K=
SEEN EED ST, ETDREDEGIE. MEETDET,
BELZ (BRIZMEDDHEHE) EBED ST, PHDRER 1 OHEH SREDEEER

21HEET (KEFREzRegs/O07
U [VZIG] Z&RSULTWVDIBEIFR

“OBRE®R28HEET).
IR
BEECERNEES REHZBEN. BURIDEEDT 7 =T 2. 2 COREDFZIR. FIEIETDECo
EHMOGE. FcldRHREEC BEEOERMZETD, ECOREDFZIR. LT DE T,
DHECTRENSEE
EER (BRRMUDHHE) BECOERMZERITD, HIHDERER 1 OBED SREDRER
21HBEZFT (VZIGZHRS L TWLWDIE
BlRREDBRER28HEFT). KE
fE7Z FAE LTI B FRED R, i
{Eg2FT,
DA JVAEIFIRER R, SRR MARCBIFTDRSDAIABLOA VY TIVIVTOR — SHEERIMENTHF T,

I <E. BURIBEDT PIFCEZDXRIE
BEDRIREDEMZEITD C EZRETT D,

HE : Bolyard EA, Hospital Infection Control Practices Advisory Committee. Guidelines for infection control in health care personnel,
1998. Am J Infect Control 1998:26:289-354 K D 4%,

% Advisory Committee on Immunization Practices (ACIP) D#h&EDIELE,

T BENICERPLREEDEEMN G D HBEZR<,

§ KEICHUTRERZMENDD . KEODEHEZSITERITIUAIRBVE FER. FHmCBRE<RRETIRDONDE. L),

1 (VI IVTOEHEZSITRITURIDNEVEE (ACIPOERICELD).
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BXHEEICL > TKRELLEAIND, MBENT IV
ZANDBBEHOBE) X713, ZBE. BERK. &
SJUBRB LU AEBREEOWBREMEICL - TREST
<% (12), HITEB I N TWVWB MRENRERIL
HBV. HCVE L UHIVTH 1) . WBEBREEICWT
B3ZNSDREFEDY X T LNIVIERLE - TW3B,

BRFFR DA LA

HBVIIEEREE,+2RBHL TWBEELDY
27THB (36, 37), HBVIZ. 2% /- 3 18MHBV
BEDELSDIFEDH ZTNDEEDME - HFRICIEEH
FRBRMENICBRETSIZEICL > TEET %,
HBVICEZ L 7= Ald. HBSAQRBMET®H 2fR1) 1)L
ZEET D EREM A > TV 5, HBVIRHED Y X
TIEBRRE & e 5EDHBeAgDIRITICHELSBERL T
W3, HBVEETMARICHEL S NI L 21818%
B LEBEREECWRE LARBRTIE, BRMLRD
HBsAg® & U'HBeAg & & ICIBIEDIBE . BERAVET A
DRI X7 1322%~31%. HBVESREH MiEFFAYIC
MEIND X T1337%~62%CH -7 (19, —A.
B M HBsAgRZE THBeAgRE M T & - 723551
1. BRRRAUBTRDRIE Y X 7 131%~6%. MiEFMIC
HBVEEPRHIND ) X7 1323%~37% TH - 7=
(38,

HE5VBEBDOP T, MKISHBVERE MR F Al
EROEVWERTEAL. EERETCEROEREEE
DIRAETH 3, HBsAgld. FLit. BRI, BEBER.
EE SFEEDSE. BER. BR. T, BREEH~
BIERDP S BBEHINATWS, LHL, BEAEDFE
FOMHAZTIE. HBSAgQHPTFTE L TV T HEEMEHBY
EHEENMEW S, EEOEEE L TIEHERNTIE L
W (19), RBRFDHBsAGERE I$ B ISV E L HBVEL
FIRED100~1,0005TH 3 (39),
BEIBEIEHBVOIEY ROSEEICKILT B
BRETHZY. COLIEBBEIEEREE DHBY
BENDHTHOHIEEGEEZ6L hTHLTH D, A
BEFFARDREEICEAT 2 —MOREICH VT, BEE
BEREEDHIH DI HBsAgIGMEED S 7 ICHED
SEE»HDIELZZHDD (42, 43). < DFR
BIZHWT, BRELUEEBERESEDIEIEAERRAS
EREWEEDSEEIFEVWEEZTWVS (40, 41),
EH5 L, RERALICMHE L AZEN K+ THBVY
AETAHEEETECIBRITHEIZENPREINT
W3 (44), L7 ->T. BELOBRBEXRERNEBIE
DEREEHI» B VEBREEICSVTHRE L ZHBVESR
3. EED5|-» 215, EBBE. XME. ZOMOKEE
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RE. BLUMBICHBV.REZERIN D L5 4. EiE
BF - ISEEN A MR - FROBEICE > THREL L
AJREMNE A SN D (45~47), TRIEFRE & DEMIC
L VWHBVH BT 2 AJREM I3 . BEMREZOEBES &£
VEEREEOE CEARE L ZHBVREEDOHET
IRENTWVWD (48~50),

1980 FHBELIE. 77 F > DFER & LB TR
ROBFICL ) EBEREEICH T IBELORBRESGE
B LTW3 (51), KEOWEHMEDETIET 7 F >
BREOEBRENIO%EBATHY . BEDHBVESE
ERTMBEY—H—BHERRG. 77F RAEMOD
1972F D14%H 51992F DFI9% % TiHd L 7= (52),
ZOBMERIE, 1993~2001 FEDMEILLEEMEE L T
L 7= (Chakwan Siew, Ph.D., American Dental
Association, Chicago, lllinois, FAfS. 2003FE6A), &
WHRREDED T 7 F L EERSSHE SV E £ T
BL. 77 F EERIMELBEROS VSO ETR
EHIRBTSDICMHFE-> T, HBVEERIISHE S 5(C
BETIT2HDERAENS,

WREREREE D 5> BENMBRENBEENHT
ZAIEEME IFRRERIEE Z 5N T3 D (53~55). 18
SICKRESN-BEIMEICL ZIERS ) X 757 &
SNTWELW (53 56, 57), 1970~1987F DEICH
RENAEMETIE. HBVICRERRE L AEHERREE
ICEBBRBTAEN L CEEPHBVICEE LR
bh39ODFH[INFERENh TS (58~67), LD
L. ®RHED 5 BENDHBVIZEDEH] 31987 F LU
BMEIhTUVWEL, 2hidszs<. 1) THENT
FAsRDBEA . 2) HEMAFROMFEH. 3) wRER
REENDOBERTRT 7 F U EROMERE L TREN
DLANLPEmELAEZE. 4) 1991FICHI N
OSHAD MEHMRRFAEENDEK (68). 5) HEH
AL TERERDIBEIR+HTHEIIELETRML
TW3EBRbLhE, BHERRSZICHSTI2EEROD
HBV{=#&flid H 3 21 L pIRE S h Tu AL (CDC.
KARKT— %, 2003F), ZOEFITIE. ERDEY)
HERAEETOY I LPEFINTVEY, EEL R
BOXHDZZILIEEBAI WG D o 7=,

EEREZEOHBVEBLY X 75V &5, M
B MABRICHERESNERME. ZOMBOERKR. $iF)
B/ G EEDEMORIEEMEN H D FE L HY T S wF
EBEREEIVIF O ERBERIIBZIRETHD (2
13, 17, 19, 69), 77 F L #ERIC LV WRERKEE
EBEDOHAEHBVRE D SIRET DI EHNTES
2. WHREX ZOMOERERREEE NL—Z>
T OEEREXMAICIEMT 2% H DL D26 BRI



EEAERCDIT O RABIECEET 2RFNELE21—

AIEELRRY) [TV F LB E BT E THINETH S,

77 FEREIC. BEOBRFEEERT S -00Mm
BIREE L THLDBR VWY, TIFIERERT
ZNEH (HBVEEZIROSWMBOHEEEL E) »
WAREMTREERNDLEFHNEZAOSND LI BRAT
. DU FUERERIICMAREETT o THLZETE
BxREMET 2L Lhhv, EREBRKES L
23EDT I FUIERII—XERTHE. 1~25 AR
BLTHS5HBSADDIRE 2RI ZNETHD (17),
13—XEOT7 7 F L EETHREMARICERS &
W (¥ b5, HBsAb <10 miU/mL) #B4&. 20— X
BO77F #iE (£30) 253 H». HBsAgDI&
Ex115 (17), 20—XBO7 V7 F EREZ /-
HE. 20TV F L EERTIICHBSADD BigE %
25, 12—XBD7 7 F U EMFOFHFEEIE. 2
OI—XENE3EDIHESICL > THRERICERT LS
ICh 3, 2a—ZXBD7 7 F U EERTH bRERIS
HERH S hEWEE. HBSAQDIREEEHRT S (17),
HBsAgHBEMETH - =% 5 1. MENDHBVIIED
FiE R EFRFHADOVLEMICDOWTAT Y 2T
ERUBIRNETHD, 77 F EEEMH THBsAg
NEMTH - 154 . HBVERIEICK L TH RSN
THDEEZ. HBVRBED FRHE X . HBsAgEMED
MARCH T 2IERONECEREH D VNEZD LD LRE
DOEREM IS T ZHBIG TS DLEMICEAL. 5
Tt )T ERIENRNETHD,

T F AR L V) FE S WA SRR RS
L. 77 F >RIGHIDE0%TIE12FDREICHAENI 1%
Hahkh<hd, ZOLOBEBETH. BRRA G KL
EXMBEZACEROSND T IVABLEEFET 5%
BEERELTWVWS (17), 77FRICHITHNIL.
DIFNAERERTHRDTIF DT — A2 —HBE5XE
s MAREICSL 2 MAEEOE=2) > T RVLES
W (17),

DEIFRD 1 ILR

SMHBVRBEEREDI% I TILZFRTAILZX
(hepatitis Delta virus : HDV) (ICHBEFEL T2 EH#
EEINhTWd, HDVIZ1977FICRRIN AT 1L X
T. BCHEHEICHBVELE L ¥ 3 REMO MREN
VAW THD, HBVEHDVICRIBERE L -EBE T
ld. HBVOAICREE L -BE LW TR LY
5<% %, HDVREEIIRED A THBVIZ&KIEL TV
32 &5, HBVERERAI/ BERDBRE T £ BHY

ELAEFIEREICE > THDVREE S FRIT 5 2 &
T&3% (70),

CEUIFFRDAILR

Bk EOMBREIICRFFR Y 1 IV X DREN G
BRETIEEVWEDICEDIh S, BEMNIBEXZ O
DHEFMIC L 28EEEN L THCVEE MR ICRE L
FEEREELABHAETL/AFER, 0O N-U s
DR IBEWZ ENREINE (FI1.8%. EHOY
~7%) (71~74), HIHERTIE. FRHEN L /=15
BEERO SN MOEEFMEN L =B IEFED S
hahor (72), 2h5DRERTIE, HEPEED
HHIEEOBRBICHES> O N—U32(2D0WTOD
WEWRIhTWEWY, PELCED, REL &Y
S IEEANDHCVIZIEE G » 2 (75, 76). 18EDH S
KEOBE®RICREE L ZHCVH & UHIVD R R R 215
w1l (77) REShTW3B,

EEREEIBELHCVICRETZ U X7k, 7
— AN+ THEVWLEDHEETE LRV, FEAEDH
RICHWT, WHE. ABE. $LURRHEFEOERE
MEHEICH T DHCVREERII—MAOICH 1 B RS
REFRMET. 01%~2%THdEIhTWVWDB (78~
86) BEDEMREFEFML -H2METIE. HE
THEWVWHREI LDOEGO A, B EOHCVREICE
TE3MIL -ERETFTH -7 (80),

HCVICEZE L A mBEBRREE L SBEANDERE
ICEATA3MRBRMEINTEST. 2D LD HI=ED
DX7EhTHhTHDIERDND, HCVICREL /-
HAREDL S DEEICEATI2HREEIZHINTHY . %
CTIHERBIRENLBEOREICEEL TVWDE LI TH
) EEDBE) X 713F1H0.17% TH - 7= (87~90)

E hRBEAREDAILA

KETIEEFIFEEIC S T DHIVIZED U X 7 13489
TEV, 2001 F12BDEFAICH W T, BEADOHIVEE
BICH LU CHBELRE L AZICHVEOO X N—-T 5
DO SN EBHINEBEREE CHRES7THIERE S
NTWVW3 P, BREBREESESEOETIEHRESI A TVWE
L (91), AIDSEREL TV A1 ADERE,BHEL
-6 ADBEEZE THIVEED» BE L ZEGIH»REINT
WA P ZDEBHERIIBEShEDL 572 (2 92, 93),
CDCI31993F9A30HNEAICH VT, WHE £ /-
ERBEFEIBANEETETBADHIVELERREE
HWEEL 222,000\ 2 BADBEOREFERZAF

[BEEREE)
*10= [HENEH] DR (p.8) EBBOZ &,
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LT/ (55, 93). LEEOMICRED LRI L H
27,

HFRRE TR S NAIE E DR TId. HIVERSR
MBENDRERIRE £ 1ERER L 258 DHIVEE Y
Z 7 13F10.3% (8EF0.2%~0.5%) TH 3 2 &EHR
EhTn3 (94, IR, &. OFKNOMHEEIEREL /-
BE. HIVEEY X 713#01%TH 3 (76), KEN
BELAHEOERLGERBIIVITHATHZH . £
HIRAREL ) B ESICEVWBDERDN S,

BMEBBEROHIVEE) X 7IBENDERICEL-T
EEEhd, 57 v 7V XAFREEBEL -8t H PR T
BECFFRHTH2HBER. F—JHO/MhE VD
O (WHTLIFEREINIMEEILE) THo1BE
FMRDEREIF LD HEN ENERRICE > TR
nNTW3 (36), EEREEEZWMRELEARED
FEGI-IEBAZE T3, NIRTHETE3CHVDESE
DIMRHFHE U 7228410 & 2R VS, BlkE -1k
BRICEES N TV 2RO FERORVVBEL E
D& B, HBEWZEDMRICH T ZBE EHIVESR
DX IDLEREDEICHEENEBOH Shi (95), %7
KEBEOMARICH T 2RBOHZEICHVIVIELR
LTHY ., KEIAIDSICH I B HMOHIVE R L T
WBZENEALNT,

EREERALESR
MBENDEEEOBRZELOET 3 2 & H. EERE
B BEBEREEANDHBY., HCVH L UHIVDEHE
EBALET 27O DERNFETHS (19 96 97), B
BIIREEE GtRIL. SFMmcL20ELE) %
MUT. HDVIEBEOTEEMD H 3 Mik. B, Z
DR E . B, 2. OFOKEXEEDH 5 KE
(OUEIh, BBIE. EERXERDH2BHL ZEE
BE) EDEMICE - TR S,
BRMECATORERICE S &, —MBEFRIEXORE
HFHE DR R AVBIE D FE R IE — MV RIE R 44 F1
E&)HELS, 1980FERFPELSHEI LTS (98
~102), 2O LEBDICIE., SWEREEEERE.
S BREBB/BMPERET. b LUK EREERRKS
EDOHBEPEFES LTS (103, 104), WRIEERESE
HICH I BREMBEIE—MRAIC, 1) BFOORSY

TREL. (LEY - TEEOEBEBEZMTZ Y
ZIPEW) . 2) bELLAHMICEFY ., 3) /N—
(burs*™) . E&Et. 714 7. ZOMMOHFEFEIC L
3H5NDTHD (99~102, 105, 106) , AFEARIEICH
V7 BIBIBDIEE LT 1 ¥ & BV 2 BiTEEMEICS <
K BATREMD H B (104, 107), —RREFHE X CRESL
MEICSWVT, EMREBRFHIBIEDOU X 7ICHEL
HEWE5>THB (100, 104, 107)

WRHCH T 2BBEOAI IEELERIEETH V) . MK
EDEM) X E BRI E B DS, ZEFHENE
. SFMIC L DEEERILET 3 - DERLIRETNE
Sh-BMOER. (FEAEDREL EDFHEP KA
IhTW3, 25 LEEEIE, ERIEICS T2 RBEH
BESMSEEETLTEAZED—RELE->TWELDH
LhZuw (98~100, 103), LD L. #&RILEHPZ
DD MARIERISEARE L TREL TH Y . BEWIE
BICEIEHEO) X 7RBIEBICENZELS, 2OL
oM IFEEEIRE K-> TV 3,

ZEFBARICIE. KESLUOHBEOBREEHLET 3
ZE&&BrE LPPE (F&. v X 7. FHEERDIRSE
BT —XV—IR HIhE/BEEpIV) O
FRAPEENS, ZOMOMEE REEROT 24
—#— K [finger guards**2] % &) . WEHLERD
BEORVICEI2AE LAt (104),

THMNGEERAEGHFIZZEREHICMAE L AR -
OPIMICH T 2BBE A B S €5 L TOREKNE FEE
THd, 27 LIEEBERMICEICHONPZL K
EEEEE BV S5 -0DL ) RELFTDHREY
&M (BENa 21 TOMEt. N> FE—-X [BEE
pVI] ICEBELAN—2EKRTES 721y b
BE) EBMWANTWVWSHDHZW (101, 103, 108),

FEFIBIC L 2ERAHETIE. BT G, X7
— 5 — [scaler*®], 74 7 [laboratory utility knives
*14]  IN—_ 1R4Et [explorers*®]. sWAEER 7 7 1
JU [endodontic files*'] & & /EEp.VI) X#HFIHD
BEERFOWEF, FH. AL T. NIBL EDME
KB TIRMERREEECRET IEBEELT
3, FEFIRICLZ2EEAEDFEL TR, T2
1=y hPSEN FE=X RS FENINC/N—ZE)
T EIICTBE. EEFCHEMLERICIEE AL

[BEEREF Z]

*M=WF 2|22 —E>PNL FE-X L EDTIHIZREICWfF135 FULFEDTE,

*¥12=OFNELETIRICIEEZMEN LGV L S ICT B,

*13=WEICHEL AL EEMABROFE, WEICHSE S €20 NEDOHET10EELES 3,

*1A=HRRIT TESRIANZENF 1 7,

F1I5=RENEHRICHE - TVSE, WOHIIZRDRIXKE S L EEBET HHRDEM,
*16=IREABE CIREDONE £H V) . #HMAERZTO>ITE, RO L Phr oS,
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THBEES I LAAUMB LAY LBV E, R -5
=X A T 5 EDFREDENX HHIFAEE & & B AJEEM
ERABRICHIA D C & B EPET SN S (101, 105),

BRD@EY) . wREZEICSVTIREPBENEED
FERELZZENEZL . SHOMYRBWNICET 3 ITFH
LEBAESSCEEFIBICL2EEAFEIBICER
TH5, 2000F DRI LEHBALLEZE (Needlestick
Safety and Prevention Act) (CE D&, 2001F(C
OSHAD MFENMRRAEEDHET P IEITS Nz, &
DUETEETRERAEICH L. LWERLEMDOSVEHER
MBPAFRBEICERZEICZNERTTL. 25 L2
MOBTE - BEICIIEESEICEZICEADLIHES
(WRE. BELT. WRBFLLE) 28ME L3 2L
ERARBICEBEA I TV (109), REETHEREI NS
HABMII LN LM ESHLDO (HEEHEMHH
[blunt suture needles*'”]. ¥RIMFAEEH . BEikit % &)
PRI THY ., BEOREZBIEELSZ LTI
LB OFERICL3REFRESNATVD (110~
112), WRHLEBER ICKLRETDOWMAREZE PR S
hTW3h, WREE T IIBERERI BV, &
MEBREEICH T ZBERENMFINR O (LR
BArH5,

HELOCZOMOHFIMICRET ZFEFIBICL 28
BAEICE FRBEADT + AR—HJIL (BEHER)
AR EE . FMAX X ZOMOEFY % FRGF
D BZNGESICEHE L M E@RMEDE TN L FERICA
h3ZeENEENd (2 7, 13 113~115), /=, &
HEADEHD) vy T3k 2H, UFxvy T %
TE3DTHNETEF TORER. HOEIPEDE D
AP LI LBREEBIETRNETHS (2, 7, 13,
97,113, 114) . {ERHEEH» SEEE TORMICHD Y ¥ v
v 7EFTOIBE. FRFTCVWEWZE (one hand
scoop technique*’®) X FFEUXx v v TEET LD
BEEtOX vy TEEETE35RE. HFMICL 218
BEfhL ¥ 2 RemETDEM (BECSAITHIEN A
ThAsBE) GEEHRAINRNETHD (2,7, 13,
113, 114) . BEERIICEH Z BTV L 2V) T 2 (FE%E
BRDELEREEEI D, BFLTLTRESHL,
T4 ZAR—HF TV (BEFER) THEVERAS YO
SEEMYANTIHBEICIE. BIEERILET 5 20HIC%IC
X4y T LTHLDENF H 3, 1AD THEHE
AT DL LEBMETE. 1EDFHIT & IEEED

BATCHFIAVWEFEERAVTUX v v T30,
HONBEIBIrHEAAETNBEMEFERINETH
5, CEHLDOEHIPB)FIFO N TWEI DT %F
B2 Eld, BEDORREMEN H B =D ITEINETH
%,

ZE£TATILDERER. REFETDOEHEZESRE
DYTE EFHAICEAT 5 2 DMOIERIE. LITICRTY
1 hNTEBZIENTES,
http://www.cdc.gov/OralHealth/infectioncontrol/forms.htm
(BeEETOEMBEREDI VY —Z 2 7 EFHED
DD T +— L)
http://www.cdc.gov/niosh/topics/bbp (&t U = IC RS
T BMiE)

REROEEE T

BEZOETEIE. MRICHTIEELOBRERDOR
EFEEENE L2707 5 LICE > TRER
AIRAGZIBETH %, wFHLES. BERICMBEHIRBAT
B52EIETFRHEINBIETHD (7, 114), ARTHE
RTELECTHOMBRREIMEBEICHFEET S NS,
OSHAT 3R & BEN L BREMMB AL LTS
(13, 19), BREH - - EREUEE L. wHERES
ICHEWT ARTIRPHER SN D HELICEFRLE <.
MEX. W& & DOPIMICEES & 5 ® B EE%E F DR
BILOWTCEHMETREZTH S (13),

W2 ERSS LORBRIAM T, BRFXT Y
FUERBCPBRBEROEEFIE.ECARENAXELS
=707 LeRETNRNETHY ., 2OTAT T LA
ICiE. 1) EREBEREENSBLEOYIJICBEINS
£O%M% - OPIMEDEMD 21 THEBEHEI N TH
.2 ZOLSEBBENIELLBEISER P ICHRE.
i g 2 -0 DFIEFEHFH I THY . 3) PHSOR
TOBEICH-STHI ) TR H 5 W BEFHITE
flie FHE BcH HhTEFEEEICLZPEPES
6) FHEYTIEEFMARIBEEIATOEFNIER
5%V, MBEPOPIMICHELBET S X 70 +5
ZAONIRMERRESE (FEE2ET) 3. B
DAVILTF—=3>®hL—ZCJ90—8RELT.
Mm% - OPIM& DIEAICHT T 2 FRIR & . PEPDIER
EFECHBEREENFRBICOVWTIRESRZ I BNET
Hd. BENI H- 5. BEBICAEERIALETA
RSP BOIN AV EDH BN T, WRIEEKS

[BEERE Z]

F17=REEHOHEDHMAELREL THY (KE - LE - REICETEZ 2P, ZhUADE DR THEARELEEE D). EEESE

HEOHF L ZE ST 2 &EDAIRELHEE T,

¥18=UX vy TEEDI LTHTIDENFHBRRC. T vy TENICBEERADFICE S LZHHFOI VI T v v TEFT VB HE,
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EEFEICHTEIHETOY S LTI, M% - OPIM
ICHT2H50IBBELTCEILURCHRETS L
EBATANETH D, BEEEEDOAEIE. OSHAY
EBFU TV EIHBERED DDA EFIE. &
VCIMEICH T 2BELOBRBEOETIEICET 2PHSD
ROOBEEDBAMI ERTVETAIEE S UL
(13, 19),

M 2HELEOBRBNIEL 25E. LEICD
CTIRNEE1T5, R ZDtEBOEEIIR T
AEKTHEE L. FIEIIKTREVNET, BIBDT 7
ERESEEFERLLZY . BUEEEBL TRERH
L7=W 932 & TMRENREEDRIE) X7 H iR
THZEERTT—R2IBEVWY . EEESEOGFERIE
BETIEEV, BIEANDBERMEOES (EBEIL L)
DEAX . EWHEE - HEEOZFISHESI LGV
(19), BE L -WHEBREEIBRBENEXEEED
ICREEE -T2 —2—. H3VILFICIERES
FHELEICHRET D, BEES T AERIBROHBE
BREENOBNOFmME 2MEAL. DELRESE
ER T %5, MBANDHWERBRICH TIEEDI)RY
ICRBEBOBRIESETEZ 05, UTICRTIER
EBRBEBREEICEV)IAL, BE L -EORRERLR
BICEHL. EROHIEBEREL ICIRET 3,

- BEOHBE
- BEBOFEABROFMAE LT BEI/rBELL
A, BiE. SHANBMOBEOFE. B(MOEE
35, BMIRMERDOEDEEATENLIICLT
BEISRELLEDDL, BEIZDWVWT,

-BEOFME LT, BEOEAM. KL IIME

NiEE - B2 80, BRENBENGES. BEDE
KHEGEIEDRE . $HOF7— V8. B EHI L
EPEPICE->TEHIEEh 3, KE - #HEDOKRE
DZEE. MEOHESE. EMIFE. EEOK
B (lxEh. B85, 5V IRELKE. £ &)
IEET 3,
-BREROFME LT BREOMEIZHIV ZOD
D MBRENREFEEC 2 EPBEROME »,
BBEEEEIPHIVICBREL TV EBEIE. Z0OR
Hi. fiL bOVAIVEERE. b BEETYA
IWXEIZDWVT,
CBELAFEOFME LT, BEFXOT I F 8
. 79FHTIRIGRRAE EIZDVT,
cHuE) LT BEATES JURBEIRICHE
T 3

BHE FOBTBEFICH VT, HBV. HCVH LU
HIVIZHEDOmJEEME % . LITOBEBEICE SV TERICEE
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g3,
cBARLUAERMEOIEELE
-BREOEE (BEEE. HEXZI3BENH3
EEOBRE. B BRELTHAEOWT LN
MRICEBE L 258] £ &)

- BERBEOBRIRMR

- WEREORZME (19)

BEDY X7 ESHDRBEE (PEPKE) ORE
MEFHET RIS S THERE.ERET %,

PHSI$1990~1998 FE DREIC., EEREEH DHBV.
HCV £ 72 IZHIVADREE (ST BPEPH K U2 DD
BEEO-ODEEEH L (69, 116~119), Zh b
DEYEIZ2001 FEICHETE N, —KXDOPHSHA K1
LELTEEKEAINSE (19, ZOFHLWASL RS
A2, FHEOHL hOY AL ZEOHIRKR.
HIV PEPOfER & T2MICBET 2 #F - 4188, LU
BEBRELDZEBEDIAIVAPHL bAYTAILZEE(IC
KM, 23 ZhPEDINZBEICERAT 2HIV
PEPOEBEBL EFBEVIAThTWS, £/, 2O
2001FRRAA R4 . BRARE BT L -EERX
EHHHIV PEPXPEPEHEINHEENIS 2 EBTNE 21
IXTIEDVTHRLTWS (19,

FIERE

FREE (Fxv. FEES. ABRLEROFIEH
BhE) OERICE > TFELOBENGREREIE
KIBISKD T3, FHRELIBEEPERREENOW
EMOER) RV ERRSEZ-OOHE—RHEEL
BHEEEZOGND (120~123), Rl~N—ZXDHZRIC
&), EREEORES S USHMMERENEILIE. F
EHEEDOERICH T S RRECHEEL TVB 2 PR
EhTW3, A 75147 ADETIRBREENER
BECHRECERLTWVS (123), EEEEDRSE
FEDRBERF, HRINTVWAFHEFEICHT ZEE
REEDALTSA T ADPRETBIONTRD T
% (124~126),

EEOMESE (1938EICMH THRES ML) 1CIF
BERCBBEITEET S (127), KEOXRBICE
BET2EBEEEAEDFREVCLI o TESICRKRET
&3, EEREZFORBEEIE. BEXBLINER
BEREICEEEM TSI EICL > THEEICEES O
3, EEEEDBETIEINDL ) BMEMPEMRL T
WBIGENPRDZV, EEREMICHEET 2EERE
ERBELICCVWOT, EEEEOREICERTI &
d i,

FRREEDAHAEELTEDL > LEHBDONITFELLY
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K2, FIEEHEDTEEEN

Hik FieETEA By B (RIEER) T
HEMZEFEL KBKXUFEMEAITA (BB BNOBRESKIUE 15087 BEEDRENR (FRZEE
DAIFATEE) BREEYIDIRE BI2HbLU0FREN UL
%), MRLERTERIN
FRLES KBLUMERITA (0O BEMEYDOREE 1518 TWLWHRFCHlofeté. tafd
ANFYIY, AURET—R  EFEE. BRUE AEEVERRTIENSEN
J#7. o00%xv U/ — HEEEORD 1. RIRTENHRDH S
[PCMX]. RUZOYVIEE) N8B Bmneb. In
eb. FLOBEWED LIeFE
BXAFIEES BRX7)IL3—)L FEEsE" BBEMEYDREE HBEHZRIDE ZEHNAUETROFRZEAR
EIEEE. BRUE TFEEEDRADT ERRLEIS
EEEDRS
HEMLUEBRDEE KBLUHMEAIDA (0L BBREMEYMORE 2~6%9 NEMLEBZ1T S e ITHEE
ANFYIY, UFREI—-R FREFREH. BRU FNBRFREERTDE1TT
747, 200FY L /—)0 BEEEORS F HHEMOSLER
[PCMX]. RUOYUEE HHR) 7ILd—ILFigHE
FEI* [CDTIE X
KEBKXUEMERGITA (BB —N—DIERICHES.
DEIFATEE). ZD%E.
FoEMED D DNB AR 7L
J—)LFEHSE
%« (7,9 11,13 113 120~123, 125, 126, 136~138)

ERZROEFAIADORES SUEEL SIRRMENDMREENTVS (139), FEEIBBEDEVT 4 AN Y —ZHNTRIFAITAZERT
DDHEX UL,

RED SKED DBEEEZFRET DDICANTHHEHETNTVDERE, FEALDHE. KTHES U TCAITATRICIEFEDETCDXREZ
15MEL LR I DEDE. Z0%. AIEVLKD. FI2lEndWRKTIIERITDENMESND (9, 120, 123, 140, 141). F&
ZERIDHIC, BIFEtNHBESED L.

BX7)VI—-IVFRESERIIY /—ILEE(VT0/I —)LB0%~95%Z2E T 0D ZFER L. AR T/ENPERYDHERINSBEICIE
ALV BX7 L I-IFEESRZRATHGIEEZRTDOFOFICED. WFEOETORENEDND XD ICHFZHZLETITH
GOED. FRIDBIEFRBODA—N—DHEE(INED, WF2IIDEDEHROHTIO~ 1B TFIZLcERUBAR. BRENATITH
DICAIREMD HD. 1%~3%DIULO—ILPZOMDEBEIY T Y 3F—Z /NI DT EICKD. IV I—ILDE R ERZMHIE TR T

T (123),

* % IR (CRFUEM DD DNARBERNY L I-VFEHERZER%. FOLOMRZTDCHZRL. EBICHEAHINNAFREER TS

(144, 145), HEOA—A—DERICRED (122, 123, 137, 146).

T T ARMBRDERD AKX FIEHESZIRD DRI, FROBRAZHICD, FREENPILIVEED (142, 143). FROER (ELWLWDA XD
FROBEA. FROTEMLEE) [CHELUICD T DAREMDD DO LUFEOEMBMAEETIRONT,

E. Shr ST 2 REDEE. BEOREE. LUK
BLEICKO SN ZMBEEROHREICEI > TRELT
(3% (FR2), HEWLERMZECENBVENED
BEIE. RMERSOEVERDG T APRERIAY D
ABAODWT A E, KICLBFEREVNS LUFIEHES
TH+RTHD, ARRTERYRA L ThIFEKLT7I)IL D
—IFIRESEIELTH D,
ARHLERDOFIEHEOBEMIE . FRICIPFEV:
WEENT=V) U258 THOMENP FHEINICAZD %
FAlETE 3 L2, AFRMLE 21T O EDRBER & #E
fRL. BEREZRI IR ETH D, FMBR
ATFREVET /2556, EELOMEEHFIRFE
DT TERICEET S (127, 128), L= >T. 4

FHLB 21T O AICBHERIMERO S 3 MERA Y D&
AEFIE. BRX7ZILI- VBRI ZFERATINETHS
(129~131),
NEHLERFOFIEEEZICERT 2ERIE. BELE
B EOWEME & KBISHD S 2. FFRIBEDIMERK
PEEFL. MEXNRYT MLYLIET. EREERI R
. BEHRERODSVWbLDERET S (121, 132~135),
MEMSFROTOLS K- RET CFBLICE
BTE32ens, B (Thabb, BRABICHE
MOEF NG - BAETI3MEEEPRERT S S
&) BREBELAFTHS (122),

BEX7 VI VHBREEICFERT 2 EEBICRE
RIESNDIY, BimEEEBIHICIETILar
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BoOWNZTI DL EORT7CEZILEFTITZ
DU, M) AY L EEDEREEEEESETIHD
EEETNETHD (130), HFHLERICH I D F
IEHEBDOMRICHEL > 2ERFE LT, EHESE
DETELISHC BV IAHDBEE & FE FOREE, EIR
Hik. FROBAAEN HB, S5ICFLWVWIEICD
WTIECDCH20025F (ICH L =EERGZICH 1 5 Fia
BEDEDDHA KZ A4 ICHBEEhTWS (123),

ERHBEDER
FREEEICROLETIERHEEE L RIRT ZRICE
HABERFICOWTHREELETNIEES RV, #R%
BEIRYT ZH1IC. BHROEKRWMERE (FHOX XY ML
ErfetE. BitErEh. k&) eHBIIVENH
5, £/, BIREREI AT L, FHEICHT 2 EA.
BRFEEFEDY R — N EHEIGDEREMEL £ BRFTIFIET
Hd, EEREEOTRMEIE. HRI W/ -FIEFHEE
BFIEZINTIIALTIA T RERETIEEL
RFTHD (122 123, 147, 148) 7= . WRESELE
EEQELLEETEIIEHNEETHY . ILFRLT
LIILX —DuJEEME. RIEFEREOKEORE. FEAL
TWwWad0—>3 > EDEENE. PREEH (FEElL
E) bIRHAEBILEDHINETH D, FIREERICME
BEh 3B EDHERES, DERICOVTIIARES
DEETIE LV, BREBERKEE . FHEESECH
MAFIEHEEE L ESRICIIEREEEERICHERS
TWBFIERSERI DS 5BIRT 5,

FRI7HROREEER
FRAFEICIIEZRAD (Thbb, MEKREEE
EW) AFAXERESELCENHEP. Th51RE
FINY ., MENOEBEBIR L 72V § 2 RIAEMED
H>d (122), RAEDOHERBIIERARBICHEEFEL. FH
THRBICKET A AR —ICANTZZIHERET S
RETHD, THAANRY—ET 4 AKR—HFTIL (B
mfFER) #HEZFEHRT L. 25 THVGER. &
BAORICRIEMICHIHEL. LRI ETHL, T
AR —PRIZEDREICAITAZEBINT 2 &, #
EIRATDAIEEMD H D /-0, TDEIBHETT
LAANRY—EH/ETENGETINETHD (149,
150) . BEDFRE - PFICDODVWTIE 4 —H—DIER
IZHED s
O—3v
RERAEDRERSE CARBICH T B E— ORHEIL{EE TF
DEVEETHD, BHEEREEL. ATAXER
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HEEZHRWEFEVWEHERICRI)ET O BIC, B
ML REMEEmEEER R TREMY H 2, HFE
DEA—JIEEERMEED/NT > AE{L &5 ZFED
L. BRMICT RIBER Y 7 LRMEMEDY X 5048
RIEBEITIREREEL S (151, 152), H%EID K ERI
BHEIRBBICE-THPENVELZ N, KEHLEIZ R
MFBEICE->THHTEIZENTEZ, O—2 3
Sld. SBEIOFHNCL TR EER L. FROER
ICE2EEREFHT 5 ETHEINS (153, 154),
EL. BEROO—3 2357y 7 AFROME
EFETEE, BEMESD3UEEME» H B, Lir >
T. BHERXZOMEEOEEHRtH 2 EE T30~
Da OFERIFEBBDEBERTRICREINETH S
(122, 155), WRIEIEO—> 3 > & FHR wRHEL
MESSEDEEERICET3BHREO -3 >N X
—H—DEAFLTHLIRETH B,

FEBMETm

IO EAUERLE EDEMRISABATH . F
BEOMEMEDIZE AL ZTOBXRNOERICTEE
THZELLMEBLLTHLLZEREEERDNS
(156), EFHIEBEMEE IZMOBE THMIEETE
3L, FEFRPRIZZEPEVELIICENE
B> THLIRETH D (122), KPR MX
EhMHbFRIENRLTLEDIRRAE L B, TR
ITHARWEFREBALUICKKAVFR/PERXT
<%, FELOT 7 LEMEORAZIZ. FH%
LTWEWELN)H L TVWBEDHEIFFRVDATRE
HZWEDPRINTWVD (157~160), S 5IZfFF
TRV, EFEBEECFMHECRELAZEREY
HEDERBRENDZ K DEFICH WV TERFRIICER L
TW3 (161~164), X=X 17 %225 -ERDBER
DOE. L LTH2RY MEBEDEEDHENE &
EMEI L2 EBHEVWY FHiFhhoev2F 1T,
HEDORIGRRELR Y 55 (165, 166),

Fhhmi

BHOTOEE 3168 E L CTWAEVWRI UISFTOKE
S HHMEMP LN ZLEBT S ENHRICE ST
RENTWDB (167~170), EEFAEE DEER & it
RELEHBMETIZ. SEEFEMOBER. BRIE T
T LRMFEEER T FUBREOREICET 2M—0
EBLEREAFTHY . MEMREIEBL V31
EOERICHEET 52 &PREhi (170), LD L.
BO2DODMAETIE. HEEHREIEIH TVIEEWFH TV
BEWEETFREVROFHELICEEFET 2MEIO0=—
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BOFHIEREFETH -7 (169, 171), IEBHDEZEH
REHEREDOAEMEZ LRSI E I PELICDOVTIER
BATH %, 5%, ERBEBICHVUBHRIREMIE
VX7 EED2DOLED BT IARIPVLETH
%, L L. B8P NMOEMIFROBEAEEHEICE
¥, FREBAXC T THAEEMNI HD (142, 143),
LD > TEREROMBICA S &5 b =MS3E (E
LWH A ZOFROBREZHIF2HD. FROTLM
EEAESERHDEE) IIRITEIRETHD,
EABGER

BABZEE (PPE/EEp.IV]) &, MKRXOPIM
ST 2BBL SEMEBREEOEE L. B, &.
ADHEZRET I L 2BMNELTVWS, EEHERD
R RS (N> FE—X BEFEXT—7—
[ultrasonic scaler**% & /B Ep.VI) X -7 14
vy (BEEpV) OFERICE > T, K. EE.
MiE. WEM. ZOMER G EDY A TDKE VRIK
HFEEELTEARICRAZEEI(EVHIQS,
COEIBRFEOTHLLEMEREL CTE SIS
L. K. BEZEADEORA. HRHEBRKEE. &
HICHET S, BEORICEHZIEOI7Z7OVIL (T
Hhb, NFEF<10umTHY)IFERKRTHRAIND D
Y4 ZXOKF) bEThTWVWD, T7OVILIEZRH(IC
REBEEFZ e TE, MAIWBHEEN H B,
LPL. 2OI7OVIE, N> FE—ZXRBEEX
T=Z—DORMEINIBEROKRIBL MR T SRF
BOAXEVREMERERL TEESHV, wRAIN
— A LEFERTS (172). @ROWREIEBE2FERT
3. KEDEYLEEREERICE > T, MK, REX
M. I7OJILOBBERNMRICHAZINETH S
(2,
WRIERRSG CHER S W3 ERNEPPEICIE . FR.
AFE~ X 7. BHERDIREE. 71— XY —IL K B
ER (A7, £BLE) 6EPHDZ, BHEEKS
HEIIEEBREZTAHBHICETOPPEERY) AT Z
TH> (13), BEHTEELPPE (EMA% - I3EE
HORGERDIRIE., 71 —XAY—ILREE) 1k, X —
D—DIERICHE > TEEBIVEDLD ZEICAITAEKT
KBl ARTHEWDPERINDIFEIHEETD (2
13) o BEDRRT TIE. MRENREFICHT 28
BUXTEERT2-0ICFE, SREYZX 7. bhiE

RORES S UBEREERY 5 2 EHOSHAIC & V)
BEBEMIShTWS (13), —MBIGMERR GIR. F
Wid. AR vV hE) BERR?SO/HE B
LzdDTide <, PPECIRRE I MLy,

YRY. PFERDRHESH LU T —RAY—IUR
RREREEE FERLES. HIUMmE - FED
REPEZEOREN FASINZ2EFIE. 2 EO0OM
BFEBONBB~R 7 BLUELLEY A R —IL K,
TR T —RAV— IV RFZORERAORELERT
N&TH? (BEEpIV), BERADBHERADIRE S tE
FHLEFR ICEE T SREWCHEHF » SBEEDE «fhE
T2, NBE~YZX 73, X7 5BERLEEDL ORE
SN 3MEMDEB % >95%DMMEE LE=TREIET 5
ERIFIC, MBEMNREERP Z DD REMEBEN &
EUAEEMD & DR FROKE VAR CREMW » 5t
MEBEEEERET S (173), YA 7D4EIE.
ORBEADbADEZREL»FE L 72 BRI h BTl -
) $B3EICE o TRREMDRATHELEEINTL
%, ¥, HEHINWAEBEWRDHIERTYIIN
o TLDE, BREP YAV EBBLICKCKRY, <
27 DBHEEEBT 23R ORNDPEMT 5, v X
TIHE-TEES, BEDPEDDZZLIC. HBVWIEE
EDBEFTH > THARETHNIE. YRV ERB/T
% (2,174),
PRBEICH T MREE TR (HATFRIR. BEE
BAIFRAR) » (Bl TEZEEDORECL-T) &
BL o -5E . REFBLLEEMER (National
Institute for Occupational Safety and Health : NIOSH)
PARRT BEREFRMAF A8 X7 (N5, N99,
N100% &) ZHERHIANETH S (20), NI5IF.
W=50L/ (EERKEEIPHRTIENEELZTOR
ARE) T. EEREIC>I5%DRAIEEETT umDKL
FHBEBEMIET BEEHICHYE TS (LA -TY —
T13<5%) T—ZICED &, BREMRAZOKE X
B1~5umDEETH D, Lz >T. ZOHEEDH
T/ NDRF % ZTHRAVICFHLE T % 2 MRS AL F 5
WYX EFERINRETH D,
FEAEDHNTBA~Y X 7 EREAMNFAE~ X
J7ELTNIOSHOAR2Z I THH5T. EREERE
HEREPSRET IR A THL T FERER
ARKFAB~Y X7 ELTOOSHAOE XK bz L T

[BEER#F E]

*19=HEFKIRE THA M3 HEHER, BOEICEDE I EHDICEEDF v THFBRUEZILSNDLIICE-TWVWD,
*¥20=XFDEETIEIT-74—%2—1 > (air-water syringes) ERHINTWVWB, EINARRPKEITL— LT, OBADRESEP

ERICED D) P ODOERBY, T2y MIET B,
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R3. FROFHEEEID

TRENhTWBFROME
FL b3 B 7E HEET
SEREATFRS BEDE. BRE. T RREERS (FDA) OFflZzZIFT XARILSTvZIX (NRL) 1. 2
(patient DFEIRE DD WBHEERAEM — kU 2. 3
examination  HAIEANBIRILE. ZhusLUyOOILY (T
gloves) pERHE T BOERADT « AM—YJILFRTE JLV) ORE 2. 3
BEFEREIEEEHFDOBDONS D, 8 ZhMUJLENRLOES 1. 2.
—DEEICFEAL. BYEHETEE XFILAYIUL—b-THITY 2,3
T3 RUBEEZ)L (PVC. EZ—JL) 4
RIS 4
AFUIRESEEE 4, 5
NEIRFRS NEWLE FDAD#EFIZZ(F TV D EEAZ M NRL 1. 2
(surgeon's ZkUL 2. 3
gloves) WEBHBELERDT « AR—YJ)L 0070y (XFTLYV) 2. 3
FR, B—OBE(CFEAL. EYKA NRLEZNUIVFREFZOOTILY
ECHEEITD DES 2. 3
BERUAYVTLY 2
AFUIRHEERE 4, 5
RUDLEY 4
IEERFE bt FDARRHISROEBERAZSEM TIEEL NRLEZ RUVEFERIGZOOTLY
(nonmedical (%, JHEEE) DRE 2. 3
gloves) —iRMIC. REAFR. BEEARAFR. N 0070y (RATLY) 2. 3
BRENEEHIYE BAFRERENTVDBEDTHD. E Z KU 2. 3
FElFMEERRBOED #(CKX>T. WMEEELPHERMENS IFILIL 2. 3
W PELDOEFEATD. STYIRBRFER TvRISAM— 3. 4.
[CIF TR LR EmBAERIF TN RUIFLYBKLUOIFL-EZIL
ZIWI—ILHESK 3. 4.
BESEATEEL FRRISRICTD

*YPERREEME, REX—H— EE8. EFHENICK O TELED.

t1 7UILF—MENRLEEHZZE.

2 TS e ZUILF—HOTLNTIAZZE.
3 MEEMFEMEBMENENEBNND,

4 MR I Lo JLMNTAZZHE ULEL,
5 X5 oUL— b EDFERIFNEY,

6 [FEAEDXT T L— MR UMD G 2.

§ EEAFCIFEMAFRICIIEEREAFROIONBAFROSD . WFNHFDADKRHZRITVDERMEM CHD. FDADER=ZR
(FIeEEAERADEERBERAFRO JIONBAFROHDEEZEICERTE S,

WhW (174, 175), LA L. —SHOARE~X Y
(Thbb. ARANSGEEBAMIT A8 XY)
IE PR 2R AR F A B~ X 7 & L THONIOSHD#E1E
B L THYAREINTWS, FIREEENS ED
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DEEREER L > THERE-TLBES I,

JRE T2 sterization procedures. THEVED & 5 15
MoERECFERIW MW EEEAER. 1) &
ERSEE (F— b7 L—7). 2) E&3EE. 3) &
RFMEFRSBE. Thd, WThDEES. FDAD
AREZ U -EERRREREFERHIRNETHS, BE
BERE. BE. LU ZOMOBESEIE. FHT IR
BHEED X —H—DPHRETIREICEICKN., BE. T
v T, BECERMNE - 3EMFNT > T —2 1
BICBIRHAAEICHE > IELWAETHERT S (243
247),

WREY IS HEEE GRR. EFERR. Z#r L)
DERICKEF LWL ICEREBET S (X —H—DEK
HEAE IS - CRERICTERHT 2) (248 260), 3/E
DIEMIE. BERDPSWYE LA /20T 58]
ICBREF v > N—ATELPLTERETHD, £
BHWIEYIEAIEDLIITERERIINL., MhIEF
DMELWINLTLES 2. BREMIIAD TEIET
B3ETIMOLEVWEDICT S (247), BEMDEK
ICERSINIMENEGZRERV /L I-rED
. BT > O —4 ((FEEEREE) . k=81 >
T2 BLU0EMFENA T2 EBAVWTEEY
%, BERBICHERAIND M > I — &I dtke hiEsE
DHDHHY) . Zh 5P IHELIZEDOEREY MIRaY/ X
TA—% (5. BE. EH5E) ORAERR &R
TOMBEDEATH D, 1> 7r—2DEE EFERIC
DVWTIHAERSRD A —h—ICHEERT 5,

SR E steam sterilization. RSEE I E5EMED
= RBENGEEE T, ML - THEEDH2 7 7
1 HNERNERELTEITU T DIV EMRORE
(BEBES SURTERE) ICRDBLMFEHINAT
W3 (260), ZXUBE 211156, @ TOHBEEY
H. WENORBICDELFHE L TERS WD ERE
BLUVENT—ERE. ZARUCEERBET3VLENH
%, EANERTBERDZA T L TENERXHE
HiR o RETXBERY H D,

SRECKBEBRD AN L V)L HIHICHE > TE
TW3 Y, ERERRS CEHAI N LRHEESED
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BEAEWRENBRATH S EHERKXBEIR T,
RIPERTE. RABESR. $23F+v>N—-ADAE
CDERIBEERPOHAAT S, BBFL TVWEVWERIEF
Y ON—BOBETOIPSF v N—SIIHLEHI O
%, EHEMAXN TRMEAS EFERTIENIT7 T
vy TIIHETHY . WRENDOBERRCEEF v >
N—HNDEBEHDER. MBR+HDITRT Y b
(REBER) PEL. WRERPEEINLEL L3548
H5,

BHXHESRICE., FroN—REERICL, Fv
PIN—RERK[ITMET 3HICF v /N —ROERD
BEIREINZ R THPBBAMGITIENATVWS, 2D
BHETIE. EHEBRKICENTREICTES L -EE
AETERZDBEBY LWEL, SUHBARICAL OF
Metd, BRXEERIE. X —H—DHREES Y
ICEYIAZRRRREN TETVE D, EHHICKRET S
DBV HB, Fv o N—ADERIPHREShTLEN
BE. RIUEMHI»EEINS, BERIEIREDR
BETARERICE S ZHEICIE. BRAKZDA TR
PELEEFICLDERER T, BEICART 2 £ TIIFER
TRETIEH (243, 247), BEAZDEES LV
— =X FF O RIERICETIFEMEIA —H—DE
WERBAEICEEH I N THY . ThIRIRNETH B,

AEAF{E X T AE unsaturated chemical-vapor
sterilization. ARFILFARTAE IS, FAERMEF
v IN—RT, #&0.23%FKILLTIT E REFEI
B7ILA—IVERICE > TIThh 3, FEMIEFEEST
BEACIRHELEROKIOEEVPEN D, R
BELYD HRFEADFE (WRAN-%E) (/T
BPEREMNADIENTE D, BELRET 20118
BRIBTHLIRNETH D, BHERICHT 3EREEY
PIBEMHICOWTIEM - ALUBICHER TS &,

EHHE dry-heat sterilization. FZEGEE I3:ZN
BMTHA—T5ZIBEMEDH 248 (IN—. —5F
DBEEARELE) OBREICFERINS, ERREEI
BHREANPBRIASh, BEMEPLEVEVWDIATE
FTH2H., BRI RELS . DELINIERED—
BOBEELBROMSBRH/MICIZES 5 (261),

WRERIRS CEH S h 2 ZREERSICEBRWR
K ERHBERIXODBDON H B,

- BAMNRRNBER IS —MRACA — T >R (oven-
type) BEEREMIEN TV, BEROEDE /-
FAIEICH MBI A IVICE > TERD NS S
h. BROMBICKE > TF+ > N—ADEEE L
Fa4¥3,

- BHIERX AR 2 R#EEKX (rapid heat-
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transfer) HEz & BIFIENR TWVD, M I Nz
CRPEETF v N—REBREL. Z5H5H
BEADIZNNF—DRENFLVEL. ZHITHEW
PDELBERELEBIND,
KIEBEDHE sterilization of unwrapped
instruments. KRBERFE (77 v ¥ 1iHEflash
sterilization £ FEIE N 28BEHHB) &, §CICERT
PBRELEHR KL TICHENETZIHEATH
3, RILFEEDIY A 7IVICEST 3L, AES
DREFEHMBENDOERE (Thhbb. ZHELIFSZH
Bhr) ICE->TRED (243), ELEBEZROKRS
FHEY A 73, BRECRERGP FOHX—BH—(C
SOoTEEINTHY ., HS5HOWMN-FIEL /=358
ELTHRENBEDIC. 1 7 ILDOREBICEETIED
EFEh T3, ERIBROZFHIPTEADEZE. BHER
DBURHEAEZE CHRBT 2 Hh A —H—ICRVEhE 3,
RTBEBORTEREY 1 VIVICERENGEEN T
WEWERX., - THIKERETH 55, BEA
HLSBEUABEREMIEBOGENTSHY ., EHS
FRECOEEMLERN L VRS L5, ZHRFR
PILERTAER CRERIREILEL W,
RBEREADFERIILUTORENFH-INBHBEIC
RESN B, 1) RBEHEY 1 7V ETOHICSHEE
E+HEEL. BRa€ 3. 2) Y1 VITHEE
BEWBL. LENI >V r—42%FEHT3. 3) &
MEBRREEPELZ /B LIE8EEALEVE IE
BxiD. 4) FHBFETYREERT IRTER
BOICIR. BEMEMIFT S (134, 258, 262), 128
AHBIBM I BERDENFNE=21) > T DRERD
H2EFTOWThHFERIRNEZTIEAWED, 1BDAA
B (175> b) 8% (implantable device) M*k
BERE (77 v Y 1BE) BHEI WGV (134),
KAEREL A7) T« HIVBREILRERD SR
IERT2BFECTAEBICEEMICERT 2, 7V
TANINHBEERTEREBETREIARNETELEL
(260); bL—X®aLFTF LT LICEY MLTHKE
EHEBLAEEI 7T hIsaBEIE. EBICERT
30, BEICERAIRNETHD, BREMIERICE
ShhiEehr TELENS, 37T 1 hIERE%E
FBERETRETS L. BEICHEHATIAICE. &
FHEN. TOMABELFEMEICRINDZ EICH
370, RAEREDEI V)T 1 HILBEORER
—BHTH->THEITEZAPRY (260), KBESH
MOFBED) X7 5 R/NRICT B 1-0DXEICLDE
EREBFIEEEILT. ChIIRIRNETH S (260),
Z Db DAEH % other sterilization method. #(C

BWIUTFALELVPEI T T HILDERE - 35
#Mid. HEF & L TFDAICKER & h TV 3% EF 5%
BEICETZEICE > TRETH I ENTE D, &k
EEHEF 2 REEE L UERT 25581, BERIC
ROEOLBREEFTOVEYP H3, 1) MRENYH
L7z, BEKTTTVWTEMEH SV ITRIBMED H 3
HEREREL. 2) BREEAFREBERAL. BHEAX
AHERAIWVERWTEL L. 3) FRGBAE TEEMNIC
EMLAEGhEEShV, FREITRETIHE. £
NREFFEINATVWEVWDBDERL L. BEGHE
RICHEITRNETH D, £/-. RIMEFZREF AL
FREIREENFNA O r— 2 TRIITA2 &1
T&EHW (263),

BWIMEEREENL . FEAIC RO LS 2HlFH7 H
W, $EEELAERENIERVEET S 2D, &
BORBEEEMNE L TERENZZERIBEALER
. ZDOEBAEFERIEE LASKEEEICHERS
N3GBENZW (249), X7 U T 1 HILEYRED
SKEHEE T, LVERBOES (12~90%)
fibhd, COMNDERFRNOH 2ILFES (T
2 T7ILTE R [glutaraldehyde] . @EFEE [peracetic
acid]. @f&1E7k3% [hydrogen peroxyide] % &) 35
MENZ (244, 264, 265), * —H— DR (HR.
AR, BELEICOVWT) . BLWEERERS
KEMSEEFERATIBENOLLTFHRICERICEDL
FhiEa5muw (15 245, 2h 5 DIEFERIZER
mIZNIVCEHI N TH BN FERITANEZ T
BV, REBREOHESCHREDRERE L TOFERIE
BRoHETH D,

B R FRAR (KB EMA 2 -0 ICBHARE AR
T35, MEREDHZFH, T70>, d—-JILH &
V71— XY— IV REFERTS. 6&) 2F L NI
TIWEIWTILTFTE REERD ETIEREFERT 36
ICHBOREL ERBLEBEETLHEEMMCIEN TE
3, L L. KE - BORIE. BRBRNDTE. &
SURBERIEDEFIBES N TS (266~268)
EEAFREIITINLZ2LTILTE RICH T B HELMED
BW=HEDEEHERICIEE S BV (200, 269, 270) .
ZOMICH. BHEBRREENDRELEHARTEHFE
(ZREREE. 1BBEICI0EORTR. &) EH3
7255 (266, 271). 2HL7E=H503EE, S, #
ICE RIMEEREFI TR TN IENEBTEAVWE O &
EITV)T s AIVENRDERITETEIRNETH S,
ZDELHBR/EIZRIEEAEDISE, MEMEIET
1 AR —=F T (BEEER) ORBRZPTRE A T3,

ARELEBRBRETCRIFLOAXHA RHZ
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(ethylene oxide : ETO) (& 2 1KBHEH L < (£ &
hTwd, B—DFEIG. KELEBEFEE25252¢E
I e, MEMD L VWEERERARERE CES
ZETHB, L L. HEREIE10~488FH R <.
o, BEXEHMERRESE ICH T 3RENL B
H3-DIEE - ZL2EOBELVEGIFRESATY
32&h5 (272~274). EATHEL TWBEET
BCDAERIFRENTH D, /N> FE=XIHRVA
BAETOHZAN@EICL WD, ZOHFETE+S
ICEBE SN BV (250, 275), ZDMOEEREZE
(BER{EKFEH X 7F X~ i& [hydrogen peroxide gas
plasmal & &) HH 2P, WRER TIE®IFVWIRE
BTIEEL,

E— XM &2 [bead sterilizer*] (. WHREER
BTRNESVWEBHOFE (WRNBERT7 7115 E)
DHEBEICFERHINTWS, FDAIR. 2D LD LilE=s
B ERE CEVICHE CE L VAN & 5 /-
O, BEVRXINHBEMEFIL. X —h—»k
RIARBEEZ LAVWRY . 2h 5 DRERDOTRES
ET23&5@ 077k, E-—XHBEHREHRATSZ &,
FDAPZEMHBRMEHFRD T ViR AR £ 5%
H¥2UX7%2852&IC6% (276),

WEIDE=4) > sterilization monitoring. &
TROE=2) T T, #EE. (LN LU0ED
FHENTA—2 e ECUBTIROERD/INI A -4
ENRETINETH D (247, 248, 277)o 25D
INT A= R ISHEARORMS CEEOFEDTES & 5F
figT2HNDTH B,

BEETZ=2Y) > T OBMIGEFEICE. BESROMT
BEtHPRANCEE L TH 1 7ILEEE. BES LUE
hEFHET22 &, LB A 7T EICThE5DIN
TA—RERBTIIEPEEND (243 248), =
ERBEEBROPICIECNSDINTA -2 HFTES
e PBEHIA TV H0HH 5, BIEEIEYE
2P 5EVS THEIENPRIES N BRTIE LWL
». AEYERAEESESNZEE. ThIZZORE
YA JICELCERMBICR I E o2 FICh B,

b1 > 24 —%&  (chiemical indicators) $AIEB
A SUNEHEE S IC. BEIEFOMIENEG (B
M. BEALE) &iHlid 2B EFMEIFER I I
TWd, WA > P r—2 3 RENEE2EAT S H
DTRHEWDY, BEOMLSHLOREE/RHT I &N
TZ. T/, BEECRICZ 22 HICHE D, B

AEICFERS NS5 —42 k1225 —4
T BREX—FLTMEE) & HBINT A —
AHERIND EEPPICERL. ZOEAEMIEE
WIBIN/=Z & %IRRT 35, WEERAEI IMEEEL
TEBRICABDOR/EETEREL 2 L 25IFBT 5720
(ICiE. ASAEOIERR T > O — 2 & ZaERIMICA
NTERITRETH D, VT ILINT X —2DREH
LA > o r—23EE/NZ X —42 (BE. BEL
E) DI E1D2ICETBBERLLEA LV, YL
FINT A —2OATFALFL > 2 r— 213200 E
DINT X —4 (BE+HERE. BEHEE+HERSDIFE.
BE) ICHLULTRIET 2 LO5BREINADBDOT. BE
EErmi-EnicE s L EVMEREMEE D - THESR
TEHIENTED (254), TIVFINT XA —2DAER
BAoor—23%KEES: (§46bb, -7 L
—7) BOAHHRIN TV,

20 > r— s 2ERATE. TOBEEY 17
AT LI-BRTRRE/D 2N TES 2. [
HERHICHRE L. IRFOEZICHBEIELTVS
AEEMN H B L EB I EN TE B, [TEBEEHEPA
BB > — 2D ENDUEFDARES
ERLTH, TDEOLHEREZDY A JILTURIBL
7 BEAIELEWVRVFERLAEVWE D ICTXRNETH
% (134),

EMFHA > 24— % (biological indicators :
Bls; ¥ &b b5FKRE) 3. BICHAICLELYIE
B - (LR GEARNZDOTIE A L EIRMEDOHRVEL
HMOWEY (Geobacillus. BacillusBE % £) % 5%,
THZEILE->THBELIEBETIRREzEETMMATCE 5429
(243). HEMNBEBORZRHBLELVWEZZ U TETH
% (278,279), BICfEFHI N3 FRIIBEZERR
ICR 5N 23— ML BELEMEM LY HEIERL ZD
BHzhC s, BIPREEEhd &I 2 &L,
Z DEEMPICFET 3 7T DMOBENLRERDFH
BEIN-CEEEKRTS (280),

BREZRICOWT, BEY M 7L ETICHEEL T
W3 h, Bl HOWTESMIC (P &bB1E)
BINZETHD (2,9 134,243, 278, 279) , 1BDIAH
REMPHEEMICEETNIBAEBEICINDSI T —
2ERAVWTE=2) 2T L (248). BIOKERNIHZ %
TZOMRIIFERLEVWEDICTNRNETH D /2720,
RERICIFREETEMEERIES  TIEHIAAR
OMEEFRBLTHELDIERAREL B Lh i,

[BEERE E]
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BERANTOBINEE S LUMEBICDWTIE X —2
—DIETRICHE S TRETRETH D, MRBADBI (1
ERHOA O r—2 ROy FOHD T, HEEET
MIBINBEWHD) IIREMABIE—HICEEIANET
H 3, MEBABIDKER T MEEEBZMETH Th il S
B,

EMFMETE=Z2) T IIRBEZEFRTHAEETH
3, $hbhbb. BIEZDOMBORHKEERT 2D
(REEAEXERAZLEED) BXBEE=2)>7
Y—EXEFRETRIENTE D, BEDDICHKRE
MEN . REDBREMEE L S AJEEM 18T 2 WHRIE
BEREENERL—EH 5. BEIZL D BN RE
BREBRICEENGHZEEEZD 2L BV EPR
BRICE > TREhTWB (281,282,

FRRE CHMEE & - 25 EDOMIERIPEILEN T
W3 (243, 247), ftEEtER (BFfE. BRE. EHhE &)
BEMERZHA > O —42 (ABHLUHEE) ICE-
THREBZPELLEELAZEPRENTONIE, F
FBRET1OOREIBEEL->THEZ 5 CRER
DEETIEEV, BOAARBZMUSN DY IT LT L
HEUNT B DEIZ BV, £ L. BERICEL D&
HEH L. BUEERIEARERUCEZRGETESEL. %
DEZICBEFRAREZTONETHS, TOHEAS
FHEEHZE,SIET L. mEBICBRENEMEL-T
LD L2 S L UMM T =21 > J DL £ T
BEIXRNETHD, £/, ZORERICEL - 1%
ELBIZDWT., FEI RIS BAIREM AR T 5 /-
HIC, B, BHSLUOFRREZ SO HRELEFIE
LEERT D (9, 243, 247), BEH . TET L4
ST aE. NEY L ar. BRagE. BELI= v b
DEBNEREDL L BIPBIEE L - IFEICVWTh
HbEKROSNZEHTHD (260), MBEEANICH S5
DEESZTEZZV 73N TVE2H0X. RFESH
PEBEMHFELE L TWBRKEREFEHETNIE. Bl
BREOER2FH OB XBOFH £ R/IRICTZ 5,

BREOERIEMET. (EENS LI UBHNE =4
Do THUMBEBIETICEINh TV EPRSI TN
. ZOREREAEEGICRFBILEIIENTE D,
BIDBIRERBRIIEMET. T, BHES LV E&GERE
PELLfThh TWEZ EXERINAFZEIE. ZD
BERE MR, BELAELET, FyoN—%2RICLT
BER L ER3Y 1 VILDBIAEE TS CIRAEE
BICRTNE TRV (9, 243), RIEETH M. &%
ICBIRREREME L 7-HETEIHDIFY  FEHODIZY
17N TOREWMERIIL. BRXEL HBRET 3N
ETH3 (9283,

LWEELMICRIHREINRTVS (247), 2h
3. FRBRETHMEE L > HIBAREICHESRIEL
KEBILE P S EEADDBDT, REBEICEMFA
PO —abREE S EBREY A TS5 RICE
MERNA T — 2 THRLER/RREPESNDZ YT
TT. ZTORBEHRTRIEL -2 TOHEFREIATL
EWbDELTRA L., AIEEARRYENNL . BMIET
370 . BIERERGREIEOSNDIETTHRELTHLZ L
EERTIHDTH D, RRRBEDL LS. Fiak5
MERLEBETHZOY A 7L TREBI N5
ABET 2REDV R I HT A THBIFETHICESN
TWaZ e s, BTSN EBYISERS S NETEEREE
ICERZEL T (BRI > O — 2 PBEF v — b
¥ THEREANS) BEICIE. ThIZEELHISEKET
HBERDONB (243), EMFENA LT —4a b
MEL YA VN TERTBES WS R ERE 2E
NEFIFERTIZEICL-THRBRY BT 2%
AT EOEMERESIEIRLSAZS LV (243), 2DiE
SLAMIEKRIE. RRBRBELUNORERE (8. T8
FEZRR. ETO. BERIEKRHRTIXVELE)
EERT3HEEICEEICERAINETHS (243),

EMFENE=2) > TOBRIIEBHICTKLTHE,
BEET=2) 788 (Tabbs, #igM. (206
S UEMZMNEEER) I S UHADRBREINTE D 2 Hf
BIRETENETH D, COEFIIERBRLESIETO
T L2EOFOIBEETH S (7075 LD
2SR,

HEESDYES XUEREERARDRE

RETVT7ICIE. BBREME T « AR—H T (B
EfEH) SRERETIEVDH 2REHARICKET
% (173), BEBRAZAHBEOREEEIIBMF % /-
AN MIEDWTITIZEP TE D, BEBH5
MHPA-TWB R, FERHRNICEHME CZEI R
NTWBPRET D, —MOEER T3 ZBLRE
MBECAHFEEVWTREREZEEL TV, 1
N2 MIEDCREBTRICY VB A TV IEEBRD
H>D (243), ZDOXNHIE, BRENPBFLEIND LD
AN (BEOHL, FhiE) PRI SHEVER
V. ZOEGZOEEMEDP KAMIRE-NDZ 2 &EERR
T2HDTHD (284) 1N MIETWTEET
3TAEMTH > TH RERBEA 2 IEMICRRL.
MR TEBDOREREZERAL TV 35513 3HMD4H
WFERALAZRERERLTHE, BEDARESEL
IANY M RELUABRISRRICENTZESEDICL
THELNETHD (247), BEDOEHMEIBLNI
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HBEIE. ZTOHRMIBESXRZEL. HILLWI Yy THTE
LU THREAT 3,

ERGES - BREEEELGRY . FrEXY MIA
NTHEHIVEHN—EDL T TREITARETH S
(285), TSGR - 2REE S JDTXR. 20D
ENDOEEMED H BIGFRICIERE L EWVWE DIZT B,

RIBDRREIE

WEVAEE Tl BEREPICRIERAE (T4bh 5,
BEICEHEEM L AVWREAE 238 PERENS
AIREMEN ® B, —EBOFRME. 4FICHEEICHMIRE (F
1 RO/ KIL [light handles*®, /5 &Ep.IV], 1=
v NDZX A v F [switches*? /B Ep.IV]. 5| &HL
DW-oFAHE) 3. WHEBERSEEPEENESLSIC
WY BBEEEDEFE BEEEHRL TVWAELDY, A
MBED)F—IN—=(Zh5V) D%, FBERINLREADLS
BEANOWEYORE)IZ T ICHREBEREEDFDIE
fEMNLTWD (286, 287), 2D L&D hFTkEmEfh
. WMENREEIBE. ZOMORERA. HDVIE
EEEXEBENS - O - BOBICEEH T 2 AJ6EM4D
H3, FIEEEDP COL S LREER/IRICHZ S 72
HO|THZD . RIERAND/NN 7IZL2RECK
% HELEEREDRREEL FHIT2FETH 3,

IRIBFRME IFERRIC & 1+ 2 #MREA (clinical contact
surfaces) & BHE M % E#®FRME (housekeeping
surfaces) IC2 503 (249), BEMNGERER
(FR. B8, 2> 7hKE) BERBDEHE) X I7HPRS N
TWB 7, ZDO& D LRADBEEGEICIIERESE
SERSY. BRICHS T 2EMEREICERSI WS AL
BEBRULWAERBES LS TEW (244), BEER
DRAEDEEHLICHEBETIRICIE. 1) BEICE
EEMT ATEEM. 2) FHIEMT IIEES L UEEE.
3) RENVERYMEXMENORIEERE (LB, E.
K &) TEREEINTVWIHAEEMLEE . 2EEBTANE
TH 5,

FEFEETOEBSOIRICEVWTRERAYREE—
BfETH 5, Hield. B, 1B, BIUVARTRA
31EEREL TREREEXELDBDICT I HEHED
F—EBRETHY. ShS5DFEEMEVNThHMEND
NEEICHEBTZ2HDTH 3, #%Eld L OCREmEES
THW, KTTTCEVWIYIBRIERICE - T 28
DWEMPREEI NS, ADICEEETHE ThIE,
REDHEENIRIZLIERShEVWLAH LIE

W, RIETRZ 22 TOMKR. EME LAY %
BrETIZ L. HEEOHRREHERAKICERETH
% (249), REE+RITERTELEVWEERZTOREE
N)TTRETIRNETHD (9,

SERIC B3 Z3EALZRE (clinical contact surfaces)
BEPRIC & VT 2 iZMRE . WRMLERICRET 28
BOREMPEZEMET I, FREFHALLERE
BREZFOFIEMTI2HLDEL LML > TEER
EMEICEIRSESNDIAEEMY H D, DL BER
AV SERRDRE - B/ F.FREEEFLET S,
COEIERAICKEUTICRT OO EEN S,

T4 hDNCKRIL

c XAy F

- WRAXIREREE

cBEOBTFOBNOICEL—%

- BERAIRE L WRM A O E SR

5 EHLDOW-F

S EEOD/NY RV

- E¥A

s R

- B

s K7/ T
REXEEE/N) 7 TRETNITERRICS (T 50
REDFREBHIETE 3D, Zh3EEIPRELISE
ICHEVWTHICENTH D, NUTICIE BRTIXF
v IEDZTy T, Ny T Y= Fa—-T. TZ
ZFy 7 aA—T 1 2T INEE EDRREEDOME D
H> (260, 288), D& EHBEMIEFRLINDT]
REMEN H D720, WHEBRRESEINADEEIRT
LAESFREBRALAEETEON)TERERL,
NYTERYERW=5, REAPT DL EWVD BICEN
TWEWHHERRY %, REDHKS - HEBIZHAS»LE
RehH 5> EBEDRTAIEEL Y, BEIEITNITFE
ESL. FHREEET 2% ROBEVERZFIE
BeNYTEINSOREICHITS (1,2 288,
N)T7HRFERLEVGEIE. TADBEIET TS
ZEIW. HIVE L UHBVICHI T 2 RIRD T NXILERR S
NTW3 (ThHEEKED). % REKERED
BAFINIVERRINhTWS (ThHbEHKED) EPA
AZBOFRERESE AV TREE &S - HETAEZ
Thd, hAKEEEEIIMBPOPIMIC L Z2RENDTE
EHPRNRTHEEINZIBEICFERTS (2, 249), %

[EEEREE]

*26=7 22Ny MIRNBT 3EZINDARMEEZD/N R,

¥27=T 22Ny hERETEIRLZLLEDIA v Fo
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7o, BRIRICH B EMERE. T2y NREAS
JUOFEEEHEEBRORTHRS 2 VW IZRIEDERE
NORANFBFRINTELIBEICIE. —ROEFET
. HETBZENHREIND (13), HEDER
EABICITO OIS, AEILY PICABELEBEXHS
ZEEPEVWEDIICLTHELIRETH D,

R DR - HBD X —H—» 5 IE. RIFMEERR
BHEl & OMBLEESME. RELSICNT IEBEDER
et BEFDEEL > HIBEDFERGRESEICET
ZIFRPIRFEIN TS (289), WEREDEES
JHBETORREBRRKESE 3. (EFEEEXFE
RKENODBRBICESI VI I HDZEH S, BEREA
BLUAEFERICHTIBELBLETEEL5F
RESLVZDMOPPEEBERATRETH D, AEILF
EREFERT 2156, BERTERFHL) REAM
BLUMEBEDFROA NP FHEDRI E 0,

BENFERKRE (housekeeping surfaces)
WHMEERBICHSVWTHENGERRA (K. B,
DIIBE) KBGOV I H B & EERT
BIETLRIEHV, WEMPENER VB
VU TERICYEERICEBRET D L3, DB EHE
BOMBIRERMULKLAVWEETHDI ERDNS
(244, 290), ZEAEDHENGBERRAIL. TOR
EDMEXRFLEOERE - REICL > T, HHEK. &
3 W IZEPAKRGEDIRRTAEES AR THRIFT 57121
T+HTH2, StEEHEIE. WREL D5 (EF
AEE. HIE. A%, FEE4L L), RE. FED
FRELRBEICL-TEL S,
RITTEEIBOICHE L . BN EMIIEBICRBRET %,
BEAEE T, RALOFILOME (M%& - &S
LBEBEED. HIWIHENELGE - BH. 5 E) PR
BADIGA $—fxrY % B ErY 4 B R EDEPAKEE DRI
RESE /B e ERAITNETH D, FEI+HHICE
ABNBIGE. HD2WVWEZIHEES H» ThH BHELIS
3. B BOH—T X, ZTOMOEERED®ES *
HEBERAETHS, Ly L. BENLGERERAEICMK
POPIMDELYPNRTHERBINDI L ILBEIIES
ICIRRE . REEHET D2 P ETLBREEED
EERAETHY . £0SHAICE > TEHMISNT
w3 (13),
FREERT DD DEEEO— DI, EERE LV
HEEE (v TNy R ML E) OFEREERIR
ICTB2ETHD, BEDUEKERSI=HIC, Ev T
BELUHEMIFERRBICKSEL. RICFEHRTZETICHE
PLTHELDP, T XAR—H T (BEEFEH) OEY

TNy FELUVEMEFERATIRNETHD, BRE. &
24, HRERADHEESME. & PBEFELEDIDG
BEN . SR EPAKGRDRITREEE AEIDE
EICHTI2EELHRNIBER &6 5, HAPRFICHERT S
PPEHS S VERFIEIZ ZDEXEICELZHDTH TN
55 H 0,

EBEOTIIETIE. HMLUAEFICHEEE. HISEN
ERBTHELAZBO, REBAFREFEL VW EHD, &
BZVRIEELKHRAE I TOVWAEVWDSDIIWEMDHF -4
DH—N=kV)53 (244), FARE L OERICE
LTRA—H—DERICEINETH D, #HFRIEZ
DHZEICHUCRABL, Zo7-RELTHEEL. B
BEELLTHL I EICE > THEFLISH/IBRICH
AONB FFELWESAEZERATEZ LICEL ST,
BEAEZFANE. T70VIL, EODEE &/IBRIC
TBHIENTESD,

MRHEICK T HHFELOEBLE

WREE TRETIMBEEDIFE A L. BlERHE
BXBZ B EEAL ~ERLEROREM P REEA
Thd, HEMGBFRBRED, SHBV. HCVH 3 LI
HVY =i § 3 2 L2 BN I2 T —&EHh0y», TV
7 HMRRPOPIMTELE N IGABELEMEESIC
fREL. REEZHEET 2 EPENEBRAESEOER
HETHY . OSHAICE > TEHEM ISR TV
(13, 291),

M35 %° % DD AR HA DBREXR 13K & s
MODEICE->TEED (113 244), BRIRICH 1T 5%
BRECHENGBERRAOVT MICHEH L~ ME&
b, BECHMEBRREEPEMTIVIIEMZD
FOICTEZRWELCEHLCIAD, T IXNETHD
(244, 292) , BHEMDER EHL T IHIIFRE, &
ZIZISU TBDOPPEZBERITNE TH 5, RIRTR A
HEBMIBNED H B2 MFTRRET 5 ((EVETN
—IN—aF I EFRAL. BYERRE D -THRUER
BICEETD. 4 &), ZIETHEVRA I ESL.
HBVH L PHIVICX § 2R D T NILERRD & 5 EPA
EEBDOREAHEEE F /- HEERANRD F NIVE
R & BEPAKBDIREHESEE (T4 b 5hKEHE
EX) THET Y, XEEZREEHT 3155 ZEPA
ABOHBH»FELL, LAL. ZOLS BEZDA
FHPARAUBETH NI, REERBD100EHE (/-
EAIE. 5.25%KERBRREBEIFI4SD1H v T
FLK1AOY) PRIENTHRDHZESETH S
(113),
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A=~y MBS LUREORE

H—~y MIZIESFLEDEORKRIERY ICHEARTHS
HEL < BHICIRRERNED 2 TN 12158 ($FERE
ISHET A& TER L, A—~y MBICIEEICHE
H. BEREA CH42 GMEMERIEFEL VWD EWVD
MEIPBEIN TS (293~295), BEDEICERE
T HIBFRCELEMEDMNIE & 1715 (RRHAERE.
BIZE. KEMEBEIT V75 E) Tk, HEOREICH
RRDBELIVI I N HD, 2hb5DEBAIPS, 2501
LB CIE A — 2~y NI FRIRY) DK E OFER 145 (1
ZRETH D,

REIR TV EBERREY S RHNROERFREEY

FEEMIED SHE W REY EEBBOEBERED 5
HINAEENE T, MEVES SUOMENDOREEE
B LEMEFEHBEINTVS, BRIV ZOMD
EEMRY (RRHER. ERRRE TRk O—MEE
EMH oI, EEMBOREEMER U < BEMIEERD
Shihoi (296, 297), WHHEREIC & 5754
DABHE—MEBEEREWM THY . LAEPF->T—HKI
JeEbITMBEINB, BlAE, FRBEAOFR.
2. A BOBRAPRBELEH—€ - BEHE.
BERICEBREBIDORENVT (FI3XFv Y
—h. Ny THE) KFZhIZEEIhD (298),

M. BHEY. DB EM L 260132 TREM
THRUEEMN BB . TD LD LEEN £ TRE
MNP HZ2HDE L TNIBTIVEIEILEL, £12%257
B3 ERBENTE (244), MIBAhPEZEH (K
233 27 EVBEMEREEY L RRFINROERERE
EMTH D, REBEEMOEL VEREIFOSHAD MK
WAREREEECEH I TWS (13),

REEMOR THEHEBRRZENDEERONTH),
REBEEMEEDI%~15%. WRIEREENLED
1%~2%TH 3 (298, 299), MHIEBEENDRE .
IR, B S UBREICEERLGEEEE L. FFL.
ML OHADER S L OCBFHOHGREL >TSS
(6, 297, 300, 301), WHEEREZ TR 5> h 3 RHIEE
ZEYOHFHE LTI, MRPERDRE L =B EEY
(MEOMBENREL H—Eh ). thEE. SR8
(CFERR U - FEERARAS . BL S W A-8iR (8. F4iTH
XX, DAY EE) BENKHD (13),

FRFIEEEENIE. MIBLAVEELAY T BRRIC
BEICHLUAD THLLEN H D, IEHF & RFIERE
BREMDOHLIADICIE., LREBDTHNIE, —HAY
IC—EBDMRE/NA ANY = RNy THETTH S
P BREDORRICIE/N Y TOHMEID BRI NGB VL D (IS
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LEThIERS BV, S8»7ERShAN Ny TIZHL
ARV LEBEIR S SICHIDNS F NS — KNy
TICANBDENHD, 2TDINy TIFEREIZEET
EB3L2ICLonWERAL B, N1 FANYF— ROERR
DH3>MEEMERSE (TabbHFMOEERS) &
ERSATICERB I N TV A H ., ThIFFMA X X, §t.
AHBS SOCKRFEHOREEAHFAMNEHCIAD S H
DELTEREINS (13),

WREER TR, EEREMPIBEELLEVEDIE
HIICREEINRZ TH D, REIEBERENHIEDS LD
BHRETIE. BESIVREBICHT2XLMERALT
2 7= IEFR. MNH KO HF DREHIHRE - 7= RFIEE
BEMOEEHBEEL T THELINRETH D,

MR - ZDMOFERDEE TKEF fcIFEE~NDHEL

MEXPER (WE1HRE E) Ao -ReRIEE2 TN
AT ZMIBRIMICKE > TRBEET 2 ». RBEWE >
S BIKEE LR M LISEBLEYSRTIED
T&3 (6), COEEZTHIRIE. EYLPPE (F
®[,HUr, vR7 BHEADIREL E) BEATAN
ETHD (13), RN E /- FMIBEOT K EZEMT
32 eI & - TIRIENEERDPEE L &V B
BV, ZLOMBENRER. FIZT71ILX G, RIE
FTREBAZETCIEALC (302). BE5hE0nMm
e ZTOMBOFKREFETKEICHKTZ L., 2D&
ILRENDRELBEEREEEAZOSND (6),
MW HADHEFIEHTELE-THY . MK - ZDfth
DERICEESDBEL, Th S E#HETAKEICHKL
THEWD, FEZDBENDEIFEDTEEETHIN
3P, REICDWITEDHS N TS,

FUYILA= Y FPDFRIKR.
INAFT IV, BRUKE

TFoRIVIAZy MDIRKZTA > (ThEDB. @&/
PRE=X XY= I42) VB LVBEEXT
— 7= IRKT B EDDMBEDTSIRAF Yy I F 21—
7) IS, HE. EE. EREEDMEMP EET D
EPMRICE>TRENTWVS (303~309), 2h b
DOWMEMIET ) aHY w7 X (glycocalyx) EFEIEN
3 ZHERAEICRESI N TIRAKTF 2 — TORKREAICTE
BELUTHEEL. NMATAIVLEBRT 5, N1+ 7
1IVLIE, mRHAEICHER SN 3KP TEHRISFEET
3 (THEHBTILT MRD) WEMDOEEEMS
BT -—N—¢ch3, OFFEHE (303 310, 311)
BELUE MIMT IRER EIRE [303, 305, 312,
313]. Legionellal@& [303, 306, 313]. FEfE#%IE
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BRI (303, 304] % &) PEFHEKFR (dental
water systems*?) 75 BBEIh T3 H . EWEHEK
ZH5EINS N BMENDITE A E TR ETEBR
EMETH D (305, 314, 315), 2hH5IEREHADSH
BACEDTHPLEREY XV ERT,

ERARRIRE

KIS BRAE & PHEK R EBEED I TV 2 8ED
WL ohHh., £ EERSELOHFPICHEVTK
M RE - BN T 2 ATREME D RIEAVIRHL
(CEDWTRENTWS (306, 312, 316) , Pseudomonas
BECIHEERMRBEROBEPTES . SBEMD
BEIKICEEEMT S EI2L->T (317~320).
HB3NINEBTRICAMHEDH - -EEREITRET S
KAPBEMII L TBEY & - 21410 (321~323)
B DTEEMEN H D, %/, FEEXIEMBREE N KE
KODIT7AVILLSBEEICIHET SAREMLELH D
(324) , EEREDKRFREAE (LegionellaBE % &)
. EICERAKP SRETIREMETI 7OV ILOKA
X, FREEEENDKEKDEREN L TEET 3
(325~327), MARICH T ZHEBOERMEEICONT
b ORmAE (328). KikT—Iv (329). BREE
DIAMEE (330) LEDITOVILHNREET HHE4
ERIBEP SEE LN HRESNTVE, 2H LI
ERRETIEIEEAEDHZE. LegionellaBEH L& U
PseudomonasB® (329) PEAS5LTW3H. EE
ND—H& T & % CladosporiumBE (331) & 2 FEH|
bREINLTWB,

WRADK (dental water*?®) (ZBREE U /- FHERE
REEXBEBILHIBREOVBEHRETOVIINH 32
EERUVIEMARBRSE AV, —MOMRETIE. WHHE
BREEICEPARZEOELPHB52 & (332) X.
IHREER & HEE L THRTBEEREEE Tld Legionellal®
BOHMMAEMEI» I EVEVNC EPRENED, BEL L
WREBRREEICL A X FEDES RS LD
> 7= (833, 334), BEINI-EWRADKY . B2
REETERE2GIUCRE L ARBRREICKL 2 BATREDRK
FBICHE > TWERJBEMN» $ B (312), T DFHELEI
h-tmRHAEADK (dental treatment water*®) TiA
BEZURBELEZED D B780IIC—B M ICIRIBE
DFREHIEBEO NN, COERTREEIIRE SN

Eh-or. T, ARBRICENT, BEDEFEEED
BEINLD, BEREMIZERShE» - (312),
HMEPTEB LT A1y NOMEEKFIC, F
ZLREMERENI L R MF UL BB (1,000
EU[ZT> R XD DEM] /mL) PEHZATNS
(335), BRRIKICHT AT R X DHFTEER
BV KEZERBA (United States Pharmacopeia :
USP) DEERKBEKICHTI2RAFEEEHOT
0.25 EU/mLT®» 3 (336), HEEBRBTCI7OY
JMELET Y R XY UICRMMNE - IISHAICRE
UEBROEERR TS h TWAEWSY, TR rFD
FMBORERIRIEIC S WV T B DFEL 0 BBUERMR X D
FECEARLTWS (329, 337),

FU&IL1=y bDKE

wLwraibazy MEKZ A > WM F 7
#%. SHLAICHMAEEE=200,000 CFU/MLICET
BIENPMREICE>TRENTHY (305, >4
W1z .y PEBKOBEMBLLANILIE=
10°CFU/MLTH 2 &shESI N T3 (309, 338), 75
FLNUHWZZETEEL D PEAR. 72)0a2=
v MEKZT A BB & /N1 F T 1 VLR DR
FERET DL O T7 77 8— (VX7 LEET. HuR.
MELHE) AL TV IS TH D,

NREELOMBERTEFNEIET > XE W
. TRV MEKFTA ITHhEY OBDRE
BEPBEHETDIIEEREDETH S, MENFNLE
DPARBAOKICH L TEECEREBREENSBRET S
2l BELASLEEINBESINTOELLTHR
AEBOREICRT 5, D7/, ADAIZ1995F(C
WRADOKOBZEICE ) A, FRKRDPE T4V EZ—
DT ICERI L 727K D B L NIV A =200 CFU/ML
BB & D BAIBKBIGREN D H 2 EBE e HiBRHT
2E2A—H—ITKkD (339), ZOFMEIF. &
BINOBIREE S X T LIZKENEOEEMEDH
EELTWEWE & ZRALT 3 7= DERRKERIL
HEECEDVTWVWS (340),

EPA. KEIAREEHS (American Public Health
Association : APHA) $ & UKEKERHS (American
Water Works Association : AWWA) & Z£EHRI7KK
BREFTFEDTHY . IhSDEETIIRAKDIER

[BEER#EE]

%28=7KIED [WRHEKR] &. p.35ICHTL 3 [&HRAEDK (dental water) |. [EFEHAER DK (dental treatment water) | & 13, ®WRIEZET
FRINTVIKEKDZ EEIBL TV, KETEERZEROKE L TEPAO—MFERFIKDEAE T H 3 — M HE 500 CFU/MLLLT
Ei-T 2 EECDCO [EREMmRICH T IRBEBREEENDHNDCDCHA KT1 2] TRIEELTWS, hPEDKEEDERKDKER
EMORZCETIEEELEBERIABABREIRE SIS, —MMAEHIE100 CFUMLELI T E&dh, 2hEWEL WV,
(http://www.waterworks.metro.tokyo.jp/w_info/s_kijuni.htm% ESBD Z &),
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REMEDREE £ =500 CFU/MLICEXEL TW\3
(341, 342), L7 > T, FESARIBV G EWRHLE T/HAD
BEERE L TERS W KPOMERIE. 5380
ICAIRECH BERVESHEFL. DB EHEPAB LY
APHA/AWWARD ERTE § % REERFIK DRI EAE =500
CFUMLICHIZ THLINETH 5,

FUFZIAZ Y FDKBZENET B Icsd DELES
1993 . CDCIEWEHEKRDMEMEBTE 2B
SEBEDICBEADIDICHKRKSI>DTTy >
TJEIT>&28ELE (2, LAL. ChEERL
THHRKZALDNA AT 1 IIVLICEEN TN &
X, WRHAERICHER S N 2 HIEKDOKE #EEICIE
REI BV EPHMRICE > TRENE (315,
338, 343) ., COAHEEFERAL T H#HEBE=500
CFUMLIZER Eh W2 En S, BINHIEEILTS
RETHD, RWEOTED, HBWET IR —IC
P TVWEWT RV =y MERKIZERIAKKEERE
HEISES L EVWATREMESE VY (303~309), WHRHARE
ICER S N3 HEGEKOKESRZE 2 BROE L -TRDEE
MY FEPFRARETH S (316), BRIMEHIF RSN
TWBFEEL TR, EFNBE AT 5B HB(KY
AFL, A543 4 7074008 — BLUh
SOMBELGENH D, BEHRKY X TLICHERES
500 CFU/mLDKIE (KiK. HEK. BEKE L)
EEALTH. MK RATLRDNAF T4 IV LEE
LA TNIETRIEEKPOMESLEHRTELWES
5, WRHAKRDNA F 7 1 WLDREEH B W IERE
{EIC I MEZREFDERPDLETH 5,
BEOREPICEERRYE (OEANMEN. L&,
BRG E) PEEHEKT 1 U ISEAT BRIREMN & 5
(311, 344) , WEHAK T 1 2 (&8RS U - Rt sEastt
TEEODOICAZEM (N> RE—X, BEZ BT —
T A= IMIITRE) B, BEEVKT
T3 EI20~30M[. KEIT7aHHE T 24k %
TINETHD (2), TOEMER. 2—E> . *
[RAGKTA A -AIEEMED & 2 BEBRME %
MENICHULATIEEZEMNELTVWS, fEhEX
NETFLRILAZ Y PDIEEAERORERKRNDG] %A
HEBFIET B LRI TVE D, HVWEALTD
Ty MIEY) T T dH 2R LER I E L
HWEALTFLRERBETIHDNH B (FHE L.
WFBHIE R X Z DD ICH T RRER A T F >
ZDPEMEICDONT, IUEFHAAE CHER TS D, X —

D—ICEWEDLEBIRETH D, WHEHLERIFFNT
WBIEETH., FREHIRT T2 E1220~30%H
FEBMD TSy T RFTIENHEINS,

FUFIIAZy MEEKOMERFEEZ SV VT

WREBRESE>. KE. N F T 1 IVLDFEK.
KB FE. BLUIRKY X7 LOEY) HEEFIEIC
DVWC, hL—Z T %R THELRETH D, KL
EHOHEXE= 2 JEAICE X T+ XFIE
DFETFHPERINTHY) . KLBEHEICHT ST
TAT > AN BVGEICIFNIEKFP IS L MED
BENFBOHONT VD (345), KEDBEKE=2)
PUICE ST ELWFIETHRIEI A THY . A=A
— D FOHOZYMEERER L TV B FIRICHE > TERMPE
HLTWBIEMRIETE D,

WBEE. FELANILOKE (§45H5=500
CFU/mL) %##3F92NDICHREBEL AL LRI L
BEZRZYLITDEEEICODVWT. IETS T &)L
Ty MNELBBKI AT LDA—H—ICHEBTNRET
5B HEMEIAKDKEE=42Y > T2 EHT B2,
MROTX h%y bEFEALZY . REOKERES
#HEFMBAThESV, ERHGKROIBICFERT 3 F
BV ELTWBADENAI T T IIVLEERTH S /-
. KENMREIEONIEAREICOVWTRET S
BEERRZ . LegionellalE&E X° PseudomonasEH & &
DEEDHMENEHEWICRET S22 LICDV T
ICERIBAUIRBLIE By (244)

NEIRREEFROME
OpESRHLERFC1E, MERY. OFADOEEER
REEICH DD (B, RTMEMBL L) ICHEM ks
SUATE) PREATIEEIHY) . BAiE 38
DEEVZIDPEL LD, ZDDH, ZOLH 5Ok
SNEHLE 21T HRRICIE. BER (REEERIER. &
BAKEE) 2 5ER/HERELTHERIRETHS
((OEARLE] 258R), EREBEDF 201y
ME. PRI L 787 KAED BB S W TV T HETKRFERD
ERERMECEEMEYP WD, BELREKEHRIETS
ZERTEEV, BEKOHGICIIEIGHEDEHEM (N
T2 [bulb syringes*®] . BEZ A B E{FEH
DTFAZAR—YITNERLEE) 2FRHINETHD
(2, 121), BEMERADT 1 AR—Y TN F1—-T %/
ERERREL F 2 — 7 &AL THREKX® Z DMOR
BREMETI0IC. Fo2ibazy b2EETS

[EEERE Z]

¥29=FN—FMTTEALILERDL ) >, RECEFR - OEAROBARLEDEREDERICHNS NS,
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SOROFBNBE/1>75> NADNY RE— XX
BERAr—F7—pHEREh T3 (316),

KEKDEFHENS
KEKDEHEES T, KEKEKBT IRICERT
2L OTRICHETIRAREEEMNTHD, ChH@E
FMEN3EHKEKDEHIILZETHEWEHIRTITANEZT
H3, BEIE. 1) KLEIRICH I3 REESPANE
EHREICE > TBEE 2 ERFHEN LR L ZEEXM0
IR F 2 I ERBEDOHENE L 255G, 2) KPR
[E{& (Cryptosporidium. Giardia. Shigella’t &) D&
ECHBEEE-EE. 3) KBEEEFMHR (total
coliform rule : EPADKEERE) * 7= 3 RMAKLIER
B (surface water treatment rule : EPADKEE )
DBERECEM L 2HE. 4) BKIITLIES
bhd LKA CKEERMNEE) PEL. BEH
EPTESINBHE. 5) BREF (K. NUr—
CUHERE) PRI - BE. ICEBHEINh D (346),
WE., KENREEICL D ARGAKEDFTEDER
ICE2EHRBEDHERIEA TWVWB ROBEEZ LML
T4 XAV MDD INT A —F—TEMRELY
DT RZKRY T LFERET. COB, DO EKED
FH &R H Cryptosporidium parvumTiEFRI h TN 7=,
RS E HETE403,000 N IC R AT (347, 348) o
KEKDEHRBEPHI N TWBHEIE. AHAKE
FHTZ 21y b BEEXT—7—. ZD

DTSR SBEICKEHRBLAVESICTA
ETHd, 2D BHIFRIEKIBENAHEKAED 5 IR
LTW25HE (DBERT/KIE. FDADEREZ (T TS
KAMIBRE L &) ICWEHTRES LV, BRBESHIE
fra2h 25T, BEICERT 3 E2KICIER LK
RBKEAWD, -EABBEPHINATVWIE. F
HDIPLIEHEI B TAE LAKTEWVIRY . KEK
ERFEEOFERCPFEAFECEIFERIAREZTHL
(346, 349~351), BHENEDPRERRS N D £ TOFIE
BECIE, kEDEELAVHERS BX7/Ia-
WEEGE) PERTES, FARIRTRAZIEES
FINTWVWBHEICIE, RMVKERITATEERNT
%, R MLKD T CICFICAS HEWHE G EEN—/Y
—2FIWEFEHT S (13 122),
KEKERBEDFERS N5 SHOKERED
SIXBWMEMBLEERL I LD -DICERKENT Ty
U DRBIHEI NS, ARKED S5 EBHERAIC
ABETOHRKZTA > (O, K71 > wRAE
BEE) ICDODVWTTTy T aTIo2NETH D, &
LEERBED T Ty o T OEBERFBICOVWTH—L
BEREAEL. 1D ~50DHETHRIATWLS
(244, 346, 351, 352), WRHIE L DEEDEREER
SICE > TRELCHEIEEL S, AHKEDL SHAT
BEKEDTI Ty TMETLES, T2)L12
v MAKZ A > % A —H—OBURHHAE ICHE > THEE
T3 (346),
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1RIEEEIR

Special Considerations

R\ FE—X B KU ZDIthD
ER/ QKIS A VRS N2

TrAIINIZ Y FOERKGKT A ISR ICHE
M3 tEITUT 1 HICHES N D ERIZESMD
BHEHEBIMFHISATWSE, COLIEHRMICIE. &
R KRN RE—X . BEEXDOREMERD/N R
E—X (FBHLER 7 > 7 )V [prophylaxis angles**])
BEE- - SEX5r—7— (EEp VD) OFv 7. T
7—T7JL—23> (air abrasion*®), X1 —7 I A
vyry (BEpV) OF vy ThéENHsd, ThdD
BMPIBRBEDEREICESE T2 2 L2 R"ET 2RFNT
— &3 wy (353). BRIKREERV SR/
FE—ZXDOMEICH VT, OFREIPSEMAERICE] &
AEFNBAEEMENRENT WD (354~358), ZDiE
B3, ASICHEEBIN-BEREMEN ROBEI(E
R 3ICOFFRICEEESNh 2 2 EEB/RLTWVWS,
KERETFTIWEFERLUA-HABRTH, 3R/ FE—X B
SUOEEBGRDEEMRERD/N> RKE—XDWTFNHY
1)V ZDNAH S U IETERIBEL 7 A L XA P AAEB ISR #F
ShBA[EEME P TRE Wiz (356, 357, 359), fthdD2s#t
(BEEN> FE-X, BEEXT—F7—%¢&) ODRE
AV BELENBAREMICDOVWTIREFEh TLEL
M. ZhSDRMIIAETE TERT 2D ICHIE LR
BrHd, L -T. x5 /f6K71 ICEESh
FEFSEEMTEENOICANDIBDIR., EDLD
LHDTHEEENIRT 5 £IC20~30AE T E
KeI7.H2WEZOMEEBEHINETHS (2,
COBEIRZ—EL EETEGKT A IBA LA
BEMD H 2 BERKMELMENICHMLUAT L 2B
e LTV (2 356, 357),

ER KT A U ICERI N AERANS FE—X
LU ZOMOOFENEREM FHNBTHET S &

WT&D (246, 275, 356, 357, 360), 7> BRI 1=y
MERFRKT 1 > 5B S8 3 RIS E R & AL
B 2%BE4. WIThOBEMBREHEES S TEZRE
BERAWEERIHFRTEIHETREL, ITFL >
XYM KHRENY RE—ZDORE £ CHEY) G HE
BT ENTEREY (250, 275), mi®/N> KE—
ZDORERFHEIC S W T, iEF S IEaD MREETHAME %
AETIROEBEELRFTH - 7= (361~363), B
BB LCEEICOVWTIE. ZONEBOEMES LU
N RE—ZDESRFGOEA R T B /-0DIC X —
H—DERICERICEONETH B,
—EBDERIEZERE R T 2Ly FDOFRKT A
NIKABCE)F SN TWEHDAHY . 2hb
BEEOOERNICANGEVWERETH-/-ELTH, &
LB ICORRKR THERES N DAEEEI SV T D
&5 58S (BHEE [saliva ejectors*2/E Ep.V]
DN RILRF L 2Ly b EDEERE. =EWEE|%E
B. A—9I14 VTR E) I, FRBEMED/INY
TTESTHBLRETHY, N TIMERZ &2
T2, FAHFICBICRAZIZEDEREIAE LS.
ROBEICHERT BHEIICHESR L. EPAREEDREREE
BE (FKEHEEE) THEINETH S,

HEHEE

BREDOHEE» 5> OMFIE. BEOOBRRENIE
SIEBADEN L) HEL Ao BFICEI 3, HIES
DEBENBEIREEICE - 2158 (Bl X, BEIHEE
EFyTELSDALEEOXHL CRERREICA - /-
BE). BREOWS| 51 > THARNEL B AJREMESD
HY), BEOOICS | ZAENRPICHMENPEET
ZAEEMP HIEVOIHRBEBRIREST A TWVS
(364~366); CD& O LWRIEREBREDRRAL &
BUEEMN H D, BEICE > TEHADRKEIIHLZ TH

(BEERZE E]

*30=WEOMEICHWS N> KE—XT, RRICT IV EFUTREZIS L TERT S, BERTZ & [FHRERT7>JIV] &43,
¥M=TIIFHEDBRNERE I TEF 2HEIT Z/\> FE—-XIRDIBE,
*32=7AERICOBAICETE - R EWE| 288, 721y MIHBET 3,

38



KR EREEIR

32EDD. MROBEBHELATHD, E5IC. Fvu
TER) U FHEDWREF 1 —THHBRRENRS
TREOOLNHLEICMAEL TWLWBIHER. thDEKS5|
KE (5F2) cRBCFERALAEECE. RITEN
ICE > TRIPBEDOICRSNBZ ENHRBRICE ST
RENTVWD (364~366), HEEEDFEAICEE D MRE
BERBESINTVE WD WRIE ISHIES % FHAF.
HEIRRICBVNTERPIRRIY) DD EEBBLTSH
(RETH 5,

BRI R R

X 21O (BEEp. V). EEMNREI TR
ShTVWEVWEEEPRERAN MK PHER CRES
LINBUREMDPEL B D, XIRRF E1TOB. &
WBEEN/=T 1 IV LNy b (film packets**®) %X
NIRSBICEFREBRAINE TH S, MR Z DM
DIFBRDORENE A SN BIHGEICIERIDOPPE(X X7,
MFEERDORE. AvhE) bERIARETHD
(11, 13, 367), XIGBEDOFHB&RICIETHEMES 1 TD
HDOBHRINTHY ., DL €I TUT1HIL
g (7 1 L LXH2R [film-holding devices** /5 &
p.V). 71 IV LAIERHEEE [positioning devices**]
BE) I3, BEICERTIRICMBERE LT

XIREBRBE L AR, FRENTHICHEMETOSH
—HEE L@ NR=IN=ZFIVT T 1 IV LERO TR
FHLEEREIVERE . BBIEHME TERZDDESR
(F14 ZFR—¥ T [BEFER] hv7T5E) ICAN
%, B\, FDAKRREAD T 1 VLN 7RO
[FDA-cleared film barrier pouches*%*] #{#H L /=15
BT T aIvLixgry bESMUDFLEEI N GEWVE D
AERLBPSWMIH L., RIS T CEREDDES
LRZERDFRICAND,

RGGME TRBL 271 VLA ZERNIOERSE
X, BESIVT 1 WLREGHICHBIO 7 1 VLN
v NEBBRLK AEEEL2 L bDOPHEI ATV S,
WRIXIRREZAEORASIEICET 2MOERHFIHT
RETH B (260, 367, 368), 1=1: L. BREEEDFLE
ERTDLOIRBENOVEN HD, RERNUT %
FRAL. BRIh-RKARETHREL. BKED (7
HHBHIVE L UHBVICH T B3RENF TINILRRL T

H3). T3P KED (T4 HEEREREDRD
INIVERRLTH D) EPARBRORAEEE THE
TRETHD, $h. XIRETEE XREEF1—
7~y K [radiographic tubehead*¥], 3> hO—JL
/X% )L [control pannel*® /5 EV] % &) dREH
DNYTTHRELTHE, NUTREBEPETTS
CTEICKRBIRNETH D, N T EFERLEVEEF
KEBEALUEMEBRRESEOF®ELINAET (I
LAy MCEMURBESBEIRT T EICHE
. HBET 5,

7T RIVXIRIRE £ 2 Y — X Z DD S im Al D
#E (OFALX T, eRASEFT0—7. KEHT
KB, L—HY—4E) FHECEML. €377 1
hivistteRrtIhd, CholIBEIEIIESEL.
LF L RMBHEE - ESKEESETONETH
3,LD2L. 20L& LI ZMEDTERERC A —H—
IC&->THE - SKEESOERLANIVFRE S, HN
HAEXSKEHE CTREF TEHEVEI T YT 1D
WG (FRPDOFLEEEEZRS T720I1ICD %<
EBHFDAKRBEADIN) T TCRHEL THLRETH
5, NUTDFERICE > TEEPEICBIETES &G
RS AW (369~374), HBMETIE, WHAT 4
IVXIRIRE o —DRERICHERI N TVWE TS X
FoTENITOHZHERD . »EY)DEIE (44%)
TNI)TELTDREDRERS LD o lee ZOEF
iE. SOTZXFy VENYTIZT Ty 7 REEY
JEHHATEZEICEL>T6%E TR LA (375),
BMBEDBEE) XV ER/NBRICT B 1210, BEE
PIRTTBZEIC. NUTERYBEWTZDEMER
# L. EPARBORITAHEEE (Fhk#) THEIAN
ETHB.7T T 2IVXIRIET £ U — X DD TR
MOOPERMESE,. LU E1—2—8RISET
BN 7 XEEEERICOVWTIIEEE A —H—(C
HERY 3,

FFRAIZ SIS ORENIRE

BRTOHEBULE LS T 2EBEICH T IEEMER
FERHET B 720101, FREBSSCRF X T L
ELEEICWMOVEN H 3, FHREFIHEEFERDOT >
T INAT IV (vials*®) | 2 EFRIBEEATHER

[BEEREE]

*33=XIF T A VL ERIL TVWIRT, ChEeRFICEBL TXIRBHRETI, BIBTIEZEBETCIONT Y M5 T4 IVLERYELT

BGNEET,
*34=XI7 1 VL EOERNTHRET 28E,

*35=CFEADT 1 VLDREL S . XIFDBH AR EIETRT 52858,

*BO=XIRRFIMFIC 7 1 WL/ Y DEMERE EDBEL SRR 5 -0 ICIB8T 5%,

* 7=t RIAXIREB D LIS T, BEEICH B AR ERD 3 E5,
*3=XIREBIHET 2RBHEEMEAD D L1V ILXZ Yy FINRIL,
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(FL 714K 21> [prefilled syringes**©]) (2%t
AShTWVWBHDONH V). BEISEER/BIESEILR
MEh<THs¢. B—BEHATHZ, 1ALULDEE
ICER SN B2 EHEERD/N A 7 IV IEBEES D N
INhTWB3HDHLH 2D, WThDEA TOERLHE
ZEHC LD BRANRETWMONZTH 3,

BERIKSDBEIETE 2R BRER/NT 7L E
FRITNETHD (376, 377), BEAER/NA1 7IL T
HUELEHEREZREIETFLEOV IV eFEI2rH LN
BWHBFERNA TIVOXRERISEETRXEITHI) .
R TEBOEBREEDE CHOBEZEIFERALAEY
LTiEWwiFiw (376, 377), BEEMERDTIEEHE
Fggld. HEAETBMUAZE L THEBOEBEL ICHF
BHIXETlERW (378,

BHEFER/ N T7ILDET 398D 5 DELOEY
Z7BZEhTHLTHBN. FLOBR, &
ENTREENSRETIARELELH D (379, B
B{ERNA 7V EERT3LEDV H 3581, 77t
ZEBD T Lt % 70% 7 I A— L Cid LB T BE
BHEMEBATEEIICTNETHD (380, 381),
T /-, BHEGER/NC 7IVIE. BEEEIBEDNhES
BEET 3 (380, 381),

FEINA TIV, EEER. T OMOMESR ZE HIRXPRO
KTy MCANTERDIERHZIRNETH D, EHl%
FL—ICANTEEEL TERNZEICIE. BEIEICH
L—%&%%T 5.8 5ICEEDBSERS TDICIE.
ETOEBINATILOREBFERBELT7HS5BEN
forhREFHFIZASIT ) 7ICBRET S (382),

mEEy b (WWNy T, F1—-7, ERSRtE)
3. BEOBEICFER L -HE0EREIRIEINE
Wi, @ THE—BERHTH D, miFEty MOEHIL
BREREETTWV., F2—T 077 €X®F1—7
DHRIEIERVERICTNETH B (378),

BEER (5« AR—Y T V) D41

HOFEH DM (single use device) 1&. 71 AR
—H% J L2541 (disposable device) & HFFIEN TH ).

H—BEHAT. FHRIEEINIEEZTHY . 3D
BEICFEHT 2 -0ICHBUNE (B%. HE. REEE)
EITO2HDTIEEV (383), WHEFEBOBEEERD
AEE. MM H . BRICEETHZEIET
BBV, SO&DGHERMOBIE LTI, F5E. FEh
WERDH Yy TETIY. TIXFy VHOBERT
Sy b ENH B, —EBDZEM (FRHERT > 7
W, HEE. SHERWSF v 7 [high-volume
evacuator tips*' /EEV], X —9I(4 )Tk
E) BT« AR—¥ T (BEER) 8me LTk
ERTVWBHDOHNEL ., FRRBIIETICEEZEING T
hEn 550, OSARMEFRICERY 2 HEEFERD
|/ &R (BER. At KERCU Y
lirrigating syringes**?] & &) (SEHBFICERIRRET
HBUNIEE S BV,

—EDF/M (N—. WRBER7 71, JO—F
[broaches*®] % & /BEEVI) $4EeESE L. %%
PRELIZEN HD, £/, —BDH—IN1 K/ 54
TEZRN—CENBERT 7 1L OYIE 3L
(384) XMMIBYH A I E#V)IET D BICHLT A
BEMED HY) . BEORBERICHIETIREREAY S
(385~388), 2O LI-BERANHBDZ LA, /N—
HEANEEFREIEELFRBTLERDY 1 > &R
FTEP Lo TWVWBRIZENS, Zh5DaEMIZEMR
FHRBMEEZZAPBEEN,»D LB,

WiERTD OIS

WEHLE S, WHEBEREECEENREEFEL
B3I T7AVILPREE L TEED SHEMD T
SNBAREMEN & B, FHLERIICEE T O MEE
IC&BOESIE. ZOL BMENRERS>T L
EFEELTVWS, S5 ICMBRIOOEERICEL - T,
REMERMLESICEEDOMKICRAT 2MEME %
BETZEHRIBETH D (389, 390),

WMBRIOORRESRICL > TEBEBREECEEIC
BT IERRBEE FRHTE S 2 & /R L 2RI A0IRHL
EEWY HMEES(FIILOCEIOIAF S D4

(BEERIE]

* 39=/FANARELFI >~/ S BF 4 EDQBREICHRICT L1274 ETHA L TRE S WMRERE T OFHER, 2889 BHEERAERN) 5O

HBER. BEO-HDHEOREFREET,

*A0=EFIEHE L EICHBES NAZHER, AN CEBRIBEK, X2O01> TIVFUELEEN IO LEEBRAETHIETHHEE

IhTWn3,

* A1 =OFAOERXPYIEIF £ WIS /N F 2 — ADFEIGICEY) 113 5 284,

*A2=7FMmEOBERICES, ZATELU Y,

*AZ=IREAEFICIRE 2R B EIRDERE . KIRICIRTEE B2 TREADMERRZIRET S,

*¥44=bPFETRITINILBRI7OMNFI I OMBERTCOERARERTH 2, JHIBEICER - 1E - O L EORIEPREEAICERL T
Pa v IPRRL A EOREVHBEFRE S W0 T F24REDBFHME (FBFI60F7 A30H AR | EHRHE7555) ICHWVW T, FEEL
SoraiR (BEBt - B2 - ORG L) ~NOBEAPEE. BMEANOBERO— (LHEE. SRE) »"EREL o7

40



KR EREEIR

Bl. RERI—-FEE) AV OBRESCE-
T. @EXEE (ERBEN FE-X, BEEX T —
S—%E) tAVCHENLAREFHLERICEET ST
TORVILRREMPOOBRANMENEEZRS>E DI &
PHEICL > TRENTWS (391~399), FRHLE
Bhy T7XBEEX T —7— 4 EBETIMETIRT
TRJILRREMEMSI TS 720D F /N — 4 LY FER
TET. $EPFIPVEVEE. BF ISR EE
EEATZ AW S, LERIOBEL2EIIDL D HL
BENHZEICRbERELS (173,
COFEALEIC L 2EMEORKEEEEME. 20 &
D BEMEEHREEDREEE., $LVZThICHTI0
BRFOFEIMRICOVWT, BEMARIRAIEEh TV
BV, —EBDLEOMETIE. wmEHARE I S BME
BICHWT. ORFRABENHERDISEZEVIAT
AR OEENANRITR I NE D - 7=(400, 401)
LD L. KEWDUHE#HS= (American Heart Association)
PH LTV EBHLEROMEME DAL FEHICEY
8% (402 Tld. MEEOABREDV X 7%EEHTS
BEICHL. MERS 2SR TUERTOORELSE%
TOZEEREMICEHL VS, BEXEMERR
EEDOBERNLERBREEFHH T2 BIE L TAE
BIOOEESEHETBICETDET—2PEONT
AT/ A

OEAHLE

ORI ZSHOBEMPER L T35, ORI
WEICEL > T, BEY GEBLUVRTE) FPOERP
OFEAOBEERIKEICH B89 (B, K THEE &)
ICRAT ISP EZION. TORR. RFiEide
BMBREDOVIIFERT B, ORSFLEICIE. 9]
. TIkR. $25WVWIFOBADEEEEIREICH5EH
EBRBEI LD LD LBOESEF O, HIAIE R,
R E M. WIRACYIRRMT. 1> 75 > MFAlT. SERY
ke (B, HESEFROWMK. BXETDO—BD
fri. BLUDRICIHL THREEZET S LD LEgHK
BLUKRPHENRE) #ETH D ([FREE]
[MEARGER ], [HREER (7« AKR-FTI) DR
Ml LU [Fraraizy hOKE] #8R),

FiRIFADHID KL

EREAEZROECER T IEERET S0,

2TOERIERFOLLEICHABBN L VWEDDWL
TEX CTHREMEDERICAhE ThIFE S5 &0 (13),
ZREFRDT SBEICIERBONMAUPBLE I LWL D
ABEHOIVEN H D, BEROIMUCHIR THELENHE
BEINBHEICIE, P - HET P, FRBEMEON
v IICAND (2 13), RE. Ef. XD JUEE
BRICIE, BERICNAANY - RDOREE*ERRLT
BrHFhERS BV (13, 14),

REEORD KL

B E
RERERET 55H5(13. OSHAD MFEMNREE
BETHHIN TV IBRRFED S LURTOEEICHE
2 (13), OSHAWRhER % . EEREENERICHEE
TAREBENLBREEMEE AL LTS, hERE
BHRCY A IDOLEBRD =D ICEBHETRICE S HBEIC
. L. RKED (T4 bLBRKEREIRY Z
NILRRENTWVWDB) EPAKREDREEESE TRE
ZHBL. OSHAREICIE S - AETHREINETH
%5, LPL. RERRBBEEOHRLTEEISRANEIND
ZEHHY) . ZDHEITIZOSHAREDMETE I$ B &
hitw (14), ®RA7XIVHLPTES W -thER
3. REICRENLS S hIEFEREMRLSRICIEAN
BZRNETHEV, REDEBV Y1 JILEES., 72
HLEECEBEBERMPTEINREREHR > TV
ZhrblLhew, PIIALOBEEICEAL TIIMNE L
VA DOREI 2R TS5 &,

HHRS
WEWIGAIBERYEOEZHICANINWEHEDH
3, 2DOEIBIFE. WICHBELAZBICRZ MK
2OHH kAL, EFIE Lo LEEHESR
TENTREEMIFTINETH D, £/, BERICEN
1ANY - FKDESERTTS (13, 14), 2D LD
HWIIEREZCMEDRICA— NI L—TEh3
O, RERIFOLBENLE LD (K, £EBRBIERL L)
EERT2OPREENDP S Lhhv, RIMEZHRES
EFERLTHIVDY ., SREAES LA O EBEHEZED
STHEMEIHET S LR TELRL (403, 404)
HERBTIE. FHTIACZOEELTSICEI R
ABDEOMBEEAT EINETH D, WMEMDIETEIL A
— ML =T 2A0DREITAISHRRTE 3 (405) .

[BEERE]

*A5=FEYORRE ICEZEMOEEIHFITEELIICT2LD. MRICIEL TR —VDBERTEIEPLELV, NI FNF-FT—7
IR T SABYAIICEICL DBRIRTHIIEES N TS, (1) BRIGBRODBO (M%EF) =7Ke. (2) BFROLO (M&EFEH

FELEH-—EF) =e. Q) Hiltbn (F4EE) =56
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HIERRBE CORBIIBABRBREETHDTH D /-
. WHRFEEOFZE DXL ) IZBEFRHRICHEOINE T
H>d, ABEKEZHOEIEA—-MIL—-TLTH, £
BRRERICEREHNH D 13 EMBAEMOEILrEL D

EHEVWESICEDND (405 406), 7-72 L. t&F}
MBOMREITI LT, thEREF - ML —TRA
T35ZEICE- T WRMB ERTEDILFR - HE
EZHREENIED 3 IF ERRBRBICHENIEIPED
IARBATH B (406),

VEBESTHERATIRE LT, 7YINHLPFRIE
SR TVWEVWEDANREICA— N IL—TTEB -
HIFE LW (403, 405), 7XIVA LIEEBMHFTIEZ
hiziREwIE. KEOFEREBE W T 2RBEHED
AIREMEN H 2 =D MBEE ETONZE TGV, 7~
WHLERMPFTIESI W -thEEEFER L ZWEEI(C
. 10%RILT ) VRICBREIERAT 2 AESEOA
BHELVHEBIBENDH A EHEETSILTHEMTHS
(403), R L EAT25EE. BELOLZS
MERELEOBREZD/DIC. £/-OSHADKREHI #1EE
ICEFT 2 -0ICHHERBLLMET— %> — b (MSDS)
ERBTNETHS (15,

e TR

wRHERY [dental prostheses**], 7754 7>
Z [appliances*] LUV 5DHEEICFEREIN S
D (EI&# [impressions**]. K&K [occlusal
rims*#], IEEREH [bite registrations*®] % &) (&
REBEDBLRBEE L DAIREMED H V) | BREERCH
TIRRERREE. BEHIUVENREOEE .S
ETEBLODGHETRNEOINETH B, miHET
A ERERRG E OMRWEEFESEEICL -
T, WRERE 2 E R IR CEY L %ES L OESD
EShdZ & MR ESECBRICEBE TS L
IC&-> THEEPEREELZ LGV &, BIE
HEBPADEI2ZEHR VBRI WGV EPKIERS N
3z & (407, 408) .

RI&BET — X efoMX 2 5E 13 M (%4,
Bt TTIATUREE) OESEBSLWESICERL
=Rk GEEEOER. BEREL L) (COVWTXET
IERBHIARETH B (2 407, 409), FBEEEEL TV
B VERRFRMEHZ DV TIE. OSHAS & USKEEIE DR

B DEM S S UERXICEAT 3 RFCED (13,410),
BEIRHINDIT7TI14 7 I LUHERMICIE
BEDPBENEDIICLTHELDENH D, HIrTEHE
MEFRBEOERER. EE5PRKHESEHEY
TEINERETDIDEEICSVWTHEETH D, &
METAROBE »EHE 1T 2HE. EPARRDKA
HBE (EKEHDSHKE) 2FERIRZTHY . H
BHEACET2EHENE TRE L. NEREHBALE
BEfT Z DBRBICHEIME AN TERERICSRINT 5,
HEAEDNEPREI N TVAEVGEICIE., BRE
A BRI HEB EHYT S,
HIMICESIAT N 3 mBHERM C SR 3 lE .
TANVIBSLIVERTHELEINTVWBAIEESL H B
(411, 412), wWRHERM. HRM. 777347 X
LUz OMMOMBAME (REK. REE. KEH
/. BREELGE) 3. RARIETRYHSFIC.
HD2VERADHEIRICEM T BEIC. +9%E%EL
(Thbb, MRENTAN=FLERBREL). BZE
FREDRN I NILERR L TH BEPAKRDRIEHEE
ETHEL. TORVWARIXRETH D (2, 244, 249,
407), EI®M. TR, 777147 > DK% EHE
ETO&REEZAICJIE, BEOOD» SEY) ERVL
BOTEZEZTRVWEET, MR ZDMD/NA AN
—TFUPERLEVWDIETH D, 2 LEMEDESS
SWHEHEBEAEICODWTEBIDHS KZ4 HHEINT
W3 (260, 413~416), 1% GMEOHESZICHT S
TEMICEAL TIE, HEEA—H—ICEREXDHZZ
Eo
RIFATIE. HEITUT TOELERS T2,
WY - BHBEIVT72HU(EHETBINETH B,
RNV FETIFARICEBIATh D & REBFEORE
SWEA D (260), FRICEBMFIORR. HED
froheVnS BRI MEEShErP - HEICIE. &
MR TAROBE SRR FICHEEEHEEZTO. M
RXRTTIAT X BER. HBRA LD /M
BONAAN-—FUNPRZDEIICE-1-HE. BE
AR EIHEBET O, DERMEMPHIRMORE XA
EICTEEIT D ENHREINTVD (417~419),
hoOWENHNERER EICBEH T EbIRESN
TW3 (420), —BOWEM EAEEEMBANT=7
HEEGFETD I EPRINTWVD (421), LN

[BEER#E E)
*A6=ANEX T T . Ty Ik EDTHERBMDEEIR,
*47=CRATHEAT IBEXEE L & DI,

*48=MEATHEITPEIEBROB E MM, BERP L)AL ILLEEED,

*4O=HUERIICOBN TP A S HEDRAEMSLE,
*50=[IHEPI T 1 & & b DIZERE BB HHL
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. AR INHIRM., W, ¥R TTIA4T
Z%Eb<wb§#otﬁéuﬂ$%#h%¢6%§
E5232&Ch% (260), RAFKIE. AT
FFOWThIZENTH, HENTT TS TIEPPE%R
BALTHRETHS (1,2,7,10,13),

EIROHE (N—. MERKAT >~ [polishing
points*s']. R4 —JL [rag wheels*®2], +1 74 &)
E.BREEINTVWED, £LEZOABEMEDH2T7
SAT LA, Hl. ZTOMOMEHIERT 31581C 1.
BEIEICINHAE - HETIPEETS (T4
T4 AR—H TV [BEEFER] TR EFERT 3)
(260, 407), OEAIZER S W 3MMEOME (£
SIOENSRA ~ L — [metal impression tray*®,/ 5 &
p.VII. 74 XK T7+—7 [face bow fork*>*] %
E) . BIOBHFICFERTIRICMEBET 3 (2,
407), BEIZEE. MM, TR T7TI4T7 X
(CHEAR L A WHSEBRICTER S W, INBGEE ICTH A & u
b (EE [articulators*s] . FEBIARES [case
pans**], L —X [lathes*¥] % &) ¥, X—H—D
BIREHRAE ICE > TERE I EISHES - HET %, BN
EBLUVTH —2—NZAEEBICTHMEMPTRALYXT
CVBEZEICHSR-HETD (422), BEAED
BA. Ih5I3%s EEPAKBDREEAMEEEICE S
HEPHUEETH 5, RIERE L. WEHAEEDHBE &
RARIC/NU 7 TIRET 2 00%% - HET D,

WRHI TR CTRETIREEY (T AKR-—HYTIL
[(BEEEA] FL— HIRMEE) 1. REIEERRERE
MIPFEINEVWDDTHNIE—RRBEEY & —HEICHE
ETED, $if¥) (IN—. T« AKR—-HT)L [BEIE
H] X, BER7A V5 E) BMERMETEEICHEE
T3,

—H— “BRFilizElc K DIEH
(U=—IHIWRE—D)

L—H—EXRFiliEEFERT34FMLEHIC. 48
BOMBFIEORIEME L TEFRET D, L—F—0D
i (W=D XE—7) BEREBRREEICE -
THr VX7 EHV)HB (423~425), L —H—
HBICERIRILY—%EA. ZORKR. RF. 42X

(T MbkFTE XoEY RIWVLTILTEREE),
HEEHE. 71UV BREEEEETHVEDIEHS
3, BRadhd2Een—Dl. L—H¥—DEHFEHFOT
TAVILUEL EBREMMES L —F —FREL T3
HEXEY) ORMEBRKEEORMFEICENE T 3 A4
MHHDIETHD, —EDTAIVZ (KE - Ik
BIAIA, BEAILNRIILILZEE) kT 7aY
IWAE LIS WA (426, 427). L—H — D@D S 13
Z DD T A IV ARk 4 GHE (B h/XEQ—<T 1
WX HIV, 3777 —-tBEMT FIERE.
Corynebacteriumig® . Neisseria@&E % &) MigH
hTW3 (428~434), 7=12L. L —H¥ — D@tz
BLEAEDFET D VD £ TR, IS Z OEED
— M G EBEERDPZRENTHEVBEICIE. Z2HE
BENLTREPZREIENZZEEEVWLH LA
B, HIVEZIBHBVA I 7OV ILELIRA SN B
ECE->TEETIEVWIIET L ZIEH W (435),
WREBEREEICHT 3 L —F — X ERFM0EE
DY EFHET 2 ICIEMENEHBRDPLETH S
». RISIKENIOSHO & (425) & L PREFHNE
EERHS (Association of periOperative Registered
Nurses : AORN) DOEE(CES DA HREMNLDH LN
KW (436), T5hb. 1) BEFHR (8714
—MEEDHBHAYR T, BEICE - TRIINT =X
D=L REE) ERETIZE (437). 2) MEEF
FOMWFRPEERNT 506D >F1>T 1A
—NEFRENRSIHEELFEHT S L. 3) ZED
L—% —DEEHRDORF E2RET B DDSMRET «
Va2 —NEEREER T LEFATEZELE. TH

BRI, BATAGIRIE S X 7 L O % #1E
LTHYN, COEODBEVATLICE > THEFOEEN
EIEDZIENTED, ERERCOH/-6RHEER
AU, LY —DEFEOEBENLBRIEEHERICE
EINRETHD (438), L L. COBEXEHEIIHE
BEEBICHEVWTIEIRBROEETHY . CDCHHD
BEIEV,

A

SRR DWHER IC BV TEAT, BZEREEREI E

[BEEREE)

*¥51=/"\> RE-XDLIKICEE L (&GS ¢, wEEENDFNERET S ITE,

*2=HTRFTHREL & 2B FRICERT HMERE,

*53=WNHERIBFICIRMEREY . ORRICHEATILEHD ML —,

*54=[HAEDEDELHEMIEET. WTHAEDLE IS,

*55=1HM & (F A BRICRE 2 ORADIKA S HEDIRRICE D TEBET 5#5,

*56=F T £1&INT 5 Faso
*¥57=eBEECRICRIETHEOMERE,
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FEEERD (R2RRTIHEPH D, BIHEDRE
EHRFZERL T2, BNERREEY» ZO
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Regulatory Framework for Disinfectants and Sterilants

AREFICYNER L 2R AERDIEZEEES S URER
ICRAT 3410 RIA4 L2 ERT 356, mHERES
# (DHCP) 32 h 5 DREDERGE. FBH L OEA
BT 2EMDERERAUERININETH D, HFIC
DHCPIZ. Ch5DHEENFEFHINBZBEICENDL D
HBRHBERBEBIHZ2DPEMSBIEE S BV, REIC,
DHCPII KEIRIERER (EPA). BREERFER
(FDA) . KE#»@Z2&E4B/ (OSHA) L U'CDCDH
HEMRIIRE| 2 IBETRNETH B,

EDHESREN S S EHBEEZES D IZHIRTORMET H
V. BRI, FERBAES SUCBAOKRAICE -
TROS5N B, 1BEOREDILZRERTIE. BE
DOWRFHERE. /- I35RICH T2 HEBICEATIH50
BPPBEBEHERLTICEIATHTH A D, BIEDIEE
HRERIORENLGFERIE. SREERORE. &4
EPECHREDIZEE. REOMHE HHE/K. NIBTAX
IR EE., FAMEINAEFHOIX N, TeEs
SUOFHHESE L EDORETHIKTET 2, H503KR
ST E S . L RDEEROBRPEFTH A D,

KETER. REDILEHREE (HEE) FEPAL
FDAICL - TEHEEI NS (A-1~A3), EBDHET
3. EPAPIRIERE (RE$H L CERFR L DAL (CfF
HEIh28R%EE L. FDAIRTZ U T 1 hILH BV
I TVTAAIWVDOBESFTROTNA RFEHE L
ZRAEDILERER,/ SEDHEEE (L&A TV
V7T E R BEEIEKERS L OBEER) 2EET 5,
BRERICH 1 2 iEmMRE (L& 2 ISBIBAIA v F. Xig
ANy REAEEIBLO Y/ 7)) BLUHENLEBRKRE
(FmE AWK, BHLURLA) (CEHRHSWIESE
3. MNEDTBDERE CH/RREIT O T 5 LEFIMME
#EER (Antimicrobials Division, Office of Pesticide
Programs, EPA). (&), EFFHERF . REAHF. &%
BEEE, REEHZE (FIFRA. 1947F4IE. 1996 F
IE (A4)) ICEDWTEHEINS, FIFRAICE D &,
WEMESCEEEMORGIE. BFRR. BB % 7= (38R
FEMETI2MERS IV ZNSDEEY (1212 LE
Bl ANEEZEENMAETD2EMERRL) E. BR5E
EMmBLUANICESF LG TN IR S BV, BHROBKF. &
EERBHROELEMENRICEATIHEDNT —2%
RETZ3VENH S,

EPAIR X —H = LT, HEXMR. TEME. A&

ANDEME. ABINEZARICE - THEL A ThE
BEHHEW, X—HA—FZhbDTF—K2EB/EINLERK
NETITTEPAICIRHET 2, bLZORENPFRALT
LBAEGELGEMEREEELEVWEHEL AL 5 IE.
EPAIRZDEGRERTRICH L TERESERTL. X
—H—ERERET A HAEATHRT. RBTE S,
FIFRADMRIC & V) | #EL Y —EKEZD I NIV
ICEEHINAFHGRAEREICTFOI AT E LS L
Vo EABEARANICREL . EPAICESRF S h 8RR
ISR TOXENFTHINS | “REURERRIIETE
SNEBLAMICERT 2 2 EIGERERISGERT

o) ZHIEDHCPH ., BEEHFHEFZD T NIVIZEEEH S
hi-ZReRELFERAEEETFLATAIEES AV
EEBKRT B, FEES N AFHIR. EMEERE. FEHE.
ZDMOEAZEORETIE. HROBRFERE AL
ha,

FDAIZ1976 FDEESEM DR - F& - {LHERD
fEHICBIT 2181EiE (Medical Devices Amendment to
the Food, Drug and Cosmetic Act) ICEDWT. HE
EERBE (FEAETF 2Ly bOBKTI %
ZRI7LXSTNEORNRE) B L TLES JUER
FINBEERERIOFER 2 RHIT 5, FEDERMIC
FRT 3 -0k S h 3 RMEZHRERE. REID
BFEL. TOEEHASEMBEGEALEINS, T 514
ENHE, KEBICRIT AFDAMRANC L V), 8EH 34
BNLRL THRNVAFERICVLE TS GERHAE L
—HY—IRHFELEThIEE S5V, b LRV BFEH
AIREDEES(ME L THERI N3 4 5 E, BHEAZIEZ
DEZERSE. REASLIVRE T2 EcbiEEHLE
Fhige 5hu,

OSHAREEBENDLZE TRENLFEREERET
B 7= DIEEGEEEIER L /2, OSHAIR I T 5 DE
EGRELMTTIERLOEREE T 5, OSHAI
1991 FICMBFENREEANDORE LOBREICRET 3
7% 1 . Occupational Exposure to Blood borne
pathogens; final rule [29CER Part1910.1030] (A-5)
ERT U, COREEEG, K. AMFICEELHEAN
DB LOBRBEABIET S &2 HMET S, ZDE
HE(ZEDE | OSHAIZEPAI/AER & h iR FiEE
REH., BLCAIDSY A ILZ (HIV) A ICBRFFR
TAIZ (HBV) ICx LEXE FNILICRRES M,
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EPAIC/HEER S N =R ERIIC DWW T, BE S
EERADHES I L CEYITH S EHERL T3,
[HIVE K UHBVICE L THERI] EWIRRI NIV,
EROFERICEL > (EE I W -EBNESL AL (hEF
LANIL) OREHSDPAIRELG EZICOAFFRIES NS,
EHICTARTDEBTREICDVWTEADIETHBN,
INIICEEH S NFEHEERIBICTFEZ P B
MEDELETH 3,

CDCIEMBIMITHRE TId A <. BEDOHERIEFFH
EHIORER. FHfid 5 W 3EEE2TTh GV, KFEHIE.
RBREFRIRBICEDVWTHRED—HRIDEERIRT 5
OIS, HiGEICEREHERHET I L EBENE
T3, AIREICHVTCDCIF E 512, WHEERER
EHICEPAEFDAICAR I N ERIEDILFEHEES LU
FREROEY) A ERICRET 2188 2 RMHT 5,

CDCIRIREBFRENHE. ¥ /-IIEEREDHE £
9%, DHCPIZEPAH L UFDAIC & - THAR I N 7=
BREFERINETHD, HELUEBEEDWEDE /- 1E
HBATICST U CERRTRE L HADTFIE L 6 WHE E 615
THd, BEDREEZ -I3FERRRICH L TEHE
FIE ARSI W -8R P EWEE(IZIZ. DHCPIH{EZFRY
KERNDORERF T Z3RABOFERE (THHBEIN
IWRRLISNOERZE) (IR 2 ENDIEE 2:8FT 3
EOICEBETZ, EAE. #HEREGE (VOTTL
), TORBTHERHI LD 2RER (ZEAFRR
& A VR [variola major] £7zIE~X NF [Yersinia
pestis]) /x4 Y7k ¥ ITRDKRE
RIS U TR ARREER D B U,

1D PICLEThIELE S HWEIEIZ, EPAL
FDAIL & B HBEDAFEDIETH 5, EESHRMOH
¥ (ThbBT7YUFT 1 HIL [criticall. €37V F«
AL [semicriticall. / > % )5« A1)V [noncritical])
ZHWICKREENIET 3RO ERE (antimicrobial
potency) (¥ A&bBEHE. SKE [high-level]l . FEK
# [intermediate-level] & & WMEK#E [low-level] D
HE. (A-6) DHEIZH VT, FDAIZCDCER—D
RS SJUPEOEARERAL, —H. EPAG, #
EEN XTOHEREERTIBRONEEM®
(antimicrobial activity) DFR/RICE DV TIREBEREFR
RHEIEE]RT S, COEEDADICI—H—AITEE
PELE, BE¥ESEPAISCDCOAHAI RZ4 2 ICH
ZHhEKES S MEKERER VWO HEEFEAL S
WHhETHD,

CDCl¥. BEEREIRI ERSI W TLEVEPA
ARDRGERAESELBEKEESELER L. BKE
BREDRIFERS W TVWBEPAKBDRETAEEE %
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FEKEHBSEETERT D, COBEEET 0
IZI3. EPAD ED LD ITEBEE KR T2 e B30
ENHd, F—I°. EPARGRESHES L THEESL
B7-0IC1F, HRAISEEOZENMEMN KT BT X
) H RS (Association of Official Analytical
Chemists : AOAC) D%RFX MIER LA ThIES
5w, ZMMEMIE. T LBEMEREICH T I0RE
;XE& 9 % Salmonella choleraesuis. 7 7 LRI
WT2REABRTIERT RIEHE. LUFEL
TIRABREDRERICH T 2R HE T 2RBEET
b3, HEED T X MIEMLISIOEEDHEMICH
DRI HDEVNDI TNILRRSIRILY» HNISBD S
0. ZN5DT X NEY., HEEOFEAIFES L
TWBIBMEAIIRAELICTFEL D 2BEICIEZD L
IBEINIVRREDELR WV, L ->T, BEEIZE
BTHIEE L > TVWBHMEN (& AIEHIV. HBV,
CERFRTAIR [HCV]. HLUANILNRITAIVR)
ICEAT 2 HMBORBRETI ERV, 272 L. REEAE
EEDOAOACHER /Y X L -8& 1k, 8EHEDIERIC
LEF>TELLERTIIE, 2h5DEMIERAD
DFNHENIC ORI TH D E—MRICHEDONT
W3,

BEREICHTIHRIEELGANFY—T7ELTER
Doz, 172 LIEKEREICED THS &V ) EIK
BRHREDERAETEINFI—TICTERL, EIE
RIEXREZ@AL CTCHEL<EREZRAL TEET S, L
o T. RIBREAZHEET 2 -0 DEMA I HEZEIE
DFBHICIEBERGE W, 72720 x4 aANT T TR
ELAE (vegetative bacteria) . 71 IV X LV EE
DO>BETHRHBBVERDEREODOT., BEEOHRE
ICERTH D ETNIVRRSWAEFREES, ERHD
P& A9EE MR E T B (/2 & A [@HBV. HCV. HIV
EECLEBRER) e RNEMHETEZEE2L5N D,
REHS ICHEZEICH L TREDDH 2L2E % (F
BT 2BR0OMR 2RO ZHBEDEER., v ANTT
D7 TI2RHRBOEEDNATIEAH L. T LALE
HAEXHTH B,

EPAIZZ 5(C. MBEE L > TV B UTOMEMICHD
RPHBETNIVRRUAHEEERZELITOU X b
ICE->THELTWS .

+List B: ¥4 3NT 7V LABEICKH L THRMN
LIEEAE AR

« List C: HIVIZXF U XhERAY 4 845

- List D: HIVEHBVOE A ICRIRAY 4 845

‘List E: ¥4 INI T U LEE. HVAELY
HBVICZh3RAY 4 845
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Geobacillus stearothermophilus
Bacillus atrophaeus

NAINTGFTUDT L

E NEUERE

FERREMFREIFNED A ILR
MUF DAL
0T wF—94)LR
54 94)UA
BE&H
Aspergillus 77 ANX)LF)V R
Candida Hh>3I4
RELHE
Staphylococcus species 7 ROIEBE
Pseudomonus species ¥ 1— RNEFABE
Salmonella species YILEXRTEBE

FEEMRICFHREFERDAILR
HIV
BHEANJLNZD AV A
HBV&BKUHCV
J0F7294I)LA

EPAD R AEER
(=CDCODIEKEEHBE)

EREICH T DREWRERT U
EPAD R FAHEERE
(=CDCOHKEEHEE)

Y Y

FDADHEE/EKEHSE
(=CDCOREZE/ EKEHEEE)

\

/

WE

Y

« List F: HCVICXhER A 75 84 5,

HECRBEICH T 3MENOMERSHTH S, T
ND7=HCDCIIHEBE & SKE., hEFKES L VEK

H#8 © Bond WW, Ott BJ, Franke K, McCracken JE. Effective use of liquid chemical germicides on medical devices; instrument design
problems. In: Block SS, ed. Disinfection, sterilization and preservation. 4th ed. Philadelphia, PA: Lea & Gebiger, 1991:1100.

B, —H. EPARMEM I ~T ML EIRE
Lz (RE8), Ly L—MEVEHANDOHINHFET
BNT, A—HF— 3 A —H—DFI~NILER E(EHHPA
EEICTFLRIINIEE SRV,

[BIFX#k I3p.821 5% ]

69




ERIEREICDITDRREEDHDCOCHA RS54 >—2003Fh

(1438
EBEEE (HCP) ICH< ERENZFHBEO—L -

Immunizations Strongly Recommended for Health-Care Personnel(HCP)

TIF BEOX5 T 21—V i FEEBERBLIUER FHCEIR
BEUFXIEIRAD Z=AHCIEFHERS NRBIUFROEREURY EEO/\VEBEICNTS7F HBVRREBREICWU CHARDROEIE
IFUF DRATIa1—)b. 2B =ZEHIDEREEE (HCP) T4 SFY—RINDEER. HE BBV HBVRERMECDWTOEER
BRE1EENSTHA [FEZTIEN ROUY—ZVIDRERAMNEREG. DIF
#%. 3EBE[F2EEN S VEELNFHROERICDIONRY
41 RB#%. HBsHIRIC W—TDRECRICKEFT D. BEX
XU+ oERE R (MK & DAz T DHCPIE, 1:&
HBsHiiF) ZHE LT DIIFVEENS 1 ~2HBRICIIER
AlCHULTIEFT—R%H INDOREZRTDI L. HUERICKD
—RBREDUNEFL THHRHBsHA(>10 mIU/mL)DFEE
HERSNEVESE, 2B EDEEZT
SC&
AVIIVIVY BHFOUIFITIE J\MURIBELEMU. 2 FVIXBOIFIVOMDE Y TIVI VY OFEHICERFA. ©HAIC

TOFY (NiE
1) 9

[C1EEE (B

WERABRERR CHET
HCP, z50mKTcldEZMIC
NAYURTREICHHHCP

DERTD7FT4SFU—E
BEIDELE

B3EFRENDLHECHE, 511
VINWIVHDURI EEHBEFERE
NBBERECSIEREZFDELNS

MEDAIVAE TERTESH 208 1957FMEICHEL. UT  FHk EBEOREIFHZETS HULREBENEZLELYTADBKRT
DoFY (&= 4BRELE DEHDEVHCP: 1) 18 HIVEREE €SFVIRA L5385, BUN-LYTX-EE
OREBURIC2EDETITF  Fe@FERAVAIVREHDT  (MMR)DIF U Z#R, 1) FULHFE
VEBERII 2) BERiNS T T4 SFY—RIGOBHE EDOF D 2) NEELTIFUICD
FuhEEBienic; 3) ok WCTEDIF U, FfelE3) BRREDD Y
NICE U2 2RI FUZ1963~1967F([CHEBENA
196 7FREIICHE L IcEZ (& BREUAIVADED I F %2 2miEE
SHT. FHHEEDEROE ECKDBEEZRITONETHD
IRTCOHCPH U I F V&
DHRELED
LYTZA04)0 TERTEHR 7—R RBRELBVEEISNDHCP Wik, EMGEINRE €5F MMRUIFUHREND
AEDIFY 5= FOOFUEBERITCHL BRERERAVAIVESE
Wo 1957FEMRAICHELE D7 F T4 5FY—RINDBIHE
BAFTHEEZZI TS L
HEEND
BEODAIZE TERTESH: 7—RX 1FEOREBURICETIF  FHik. REIMEIRE 2740 BEEZZOLER. XE3EEH S4B
DOFY 515U VEBERITLEEROBV YUERSEDTFI4SFY— AICEERLELEF. BREANDURIIC
HCP (B%&d). BKURE  RIGOEEE DLWTERICHERT DL, LN
HICE LTI EE LD T SOTEICBIFTDEZTIFVICHEL
WHCPI B ZZ (I TKL, TeBR ) AT EERL 5%, MMRDOF
196 7FRETICHE UTelA VTR
(&, HEFHOLMEZRNT,
RELTVDEHEEND
KEHRELZY 213%E5(F0.05 KEOBENRETEVD, K FHE BEIFHRET 24710 KEOBREDNEVKETEFNZADT]
AIWZAEDTIF mLZz2E. 4~8BD EREOZHZNEEMANLEL IV ESFU/RSEDT ~93%REECRENGDDT. EHEFD
b BRZHNWCR NES  HCP FTI4S5FY—-REOBE i MERBERERORCEENTSSS
HFEZEI DMBRADRAD
®B5, DOFUEED SCEM
PRI U F)VERSE 2 88T

H# : Bolyard EA, Hospital Infection Control Practices Advisory Committee. Guidelines for infection control in health care personnel, 1998. Am J

Infect Control1998;26:289-354.

CDC. Immunization of health-care workers: recommendations of the Advisory Committee on Immunization Practices (ACIP) and the Hospital

Infection Control Practices Advisory Committee (HICPAC). MMWR 1997:46 (No. RR-18).

CDC. Prevention and control of influenza: recommendations of the Advisory Committee on Immunization Practices (ACIP). MMWR 2003:52:1-34.

CDC. Using live, attenuated influenza vaccine for prevention and control of influenza: supplemental recommendations of the Advisory Committee on

Immunization Practices (ACIP). MMWR 2003;52 (No. RR-13).

* 1991FE 128 (CBZE FOZRL E@BRICET 5542 (Occupational Safety and Health Act) [CEDWTHITSNICEFTEREL, BAEDCDCEE
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Summary

This report consolidates previous recommendations and adds new ones for infection control in dental settings.
Recommendations are provided regarding 1) educating and protecting dental health-care personnel; 2) preventing
transmission of bloodborne pathogens; 3) hand hygiene; 4) personal protective equipment; 5) contact dermatitis and
latex hypersensitivity; 6) sterilization and disinfection of patient-care items; 7) environmental infection control; 8)
dental unit waterlines, biofilm, and water quality; and 9) special considerations (e.g., dental handpieces and other
devices, radiology, parenteral medications, oral surgical procedures, and dental laboratories). These
recommendations were developed in collaboration with and after review by authorities on infection control from CDC
and other public agencies, academia, and private and professional organizations.

Introduction

This report consolidates recommendations for preventing and
controlling infectious diseases and managing personnel health and
safety concerns related to infection control in dental settings. This
report 1) updates and revises previous CDC recommendations
regarding infection control in dental settings (1,2); 2) incorporates
relevant infection-control measures from other CDC guidelines; and 3)
discusses concerns not addressed in previous recommendations for
dentistry. These updates and additional topics include the following:

e application of standard precautions rather than universal

precautions,

e work restrictions for health-care personnel (HCP) infected with or
occupationally exposed to infectious diseases;

e management of occupational exposures to bloodborne pathogens,
including postexposure prophylaxis (PEP) for work exposures to
hepatitis B virus (HBV), hepatitis C virus (HCV); and human
immunodeficiency virus (HIV);

e selection and use of devices with features designed to prevent
sharpsinjury;

The material in this report originated in the National Center for Chronic
Disease Prevention and Health Promotion, James S. Marks, M.D.,
M.P.H., Director; and the Division of Oral Health, William R. Maas,
D.D.S., M.P.H., Director.
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hand-hygiene products and surgical hand antisepsis;

contact dermatitis and latex hypersensitivity;

sterilization of unwrapped instruments;

dental water-quality concerns (e.g., dental unit waterline biofilms;
delivery of water of acceptable biological quality for patient care;
usefulness of flushing waterlines; use of sterile irrigating solutions
for oral surgical procedures; handling of community boil-water
advisories);

dental radiology;

aseptic technique for parenteral medications;

preprocedural mouth rinsing for patients;

oral surgical procedures,

|aser/electrosurgery plumes;

tuberculosis (TB);

Creutzfeldt-Jakob disease (CJD) and other prion-related diseases;
infection-control program evaluation; and

e research considerations.

These guidelines were developed by CDC staff members in
collaboration with other authorities on infection control. Draft
documents were reviewed by other federal agencies and professional
organizations from the fields of dental health care, public health, and
hospital epidemiology and infection control. A Federal Register notice
elicited public comments that were considered in the decision-making
process. Existing guidelines and published research pertinent to dental
infection-control principles and practices were reviewed. Wherever



possible, recommendations are based on data from well-designed
scientific studies. However, only a limited number of studies have
characterized risk factors and the effectiveness of prevention measures
for infections associated with dental health-care practices.

Some infection-control practices routinely used by health-care
practitioners cannot be rigorously examined for ethical or logistical
reasons. In the absence of scientific evidence for such practices, certain
recommendations are based on strong theoretical rationale, suggestive
evidence, or opinions of respected authorities based on clinical
experience, descriptive studies, or committee reports. In addition, some
recommendations are derived from federal regulations. No
recommendations are offered for practices for which insufficient
scientific evidence or lack of consensus supporting their effectiveness
exists.

Background

In the United States, an estimated 9 million persons work in health-
care professions, including approximately 168,000 dentists, 112,000
registered dental hygienists, 218,000 denta assistants (3), and 53,000
dental laboratory technicians (4). In this report, dental health-care
personnel (DHCP) refers to all paid and unpaid personnel in the dental
health-care setting who might be occupationally exposed to infectious
materials, including body substances and contaminated supplies,
equipment, environmental surfaces, water, or air. DHCP include
dentists, dental hygienists, dental assistants, dental laboratory
technicians (in-office and commercial), students and trainees,
contractual personnel, and other persons not directly involved in patient
care but potentially exposed to infectious agents (e.g., administrative,
clerical, housekeeping, maintenance, or volunteer personnel).
Recommendations in this report are designed to prevent or reduce
potential for disease transmission from patient to DHCP, from DHCP to
patient, and from patient to patient. Although these guidelines focus
mainly on outpatient, ambulatory dental health-care settings, the
recommended infection-control practices are applicable to al settings
in which dental treatment is provided.

Dental patients and DHCP can be exposed to pathogenic
microorganisms including cytomegalovirus (CMV), HBV, HCV,
herpes simplex virus types 1 and 2, HIV, Mycobacterium tuberculosis,
staphylococci, streptococci, and other viruses and bacteria that colonize
or infect the oral cavity and respiratory tract. These organisms can be
transmitted in dental settings through 1) direct contact with blood, oral
fluids, or other patient materials; 2) indirect contact with contaminated
objects (e.g., instruments, equipment, or environmental surfaces); 3)
contact of conjunctival, nasal, or oral mucosa with droplets (e.g.,
spatter) containing microorganisms generated from an infected person
and propelled a short distance (e.g., by coughing, sneezing, or talking);
and 4) inhalation of airborne microorganisms that can remain
suspended in the air for long periods (5).

Infection through any of these routes requires that all of the
following conditions be present:

e a pathogenic organism of sufficient virulence and in adequate

numbers to cause disease;

e areservoir or source that allows the pathogen to survive and

multiply (e.g., blood);

e amode of transmission from the source to the host;

e aporta of entry through which the pathogen can enter the host;

and

e asusceptible host (i.e., one who is not immune).

Occurrence of these events provides the chain of infection (6).
Effective infection-control strategies prevent disease transmission by
interrupting one or more links in the chain.

Previous CDC recommendations regarding infection control for
dentistry focused primarily on the risk of transmission of bloodborne
pathogens among DHCP and patients and use of universal precautions
to reduce that risk (1,2,7,8). Universa precautions were based on the
concept that all blood and body fluids that might be contaminated with
blood should be treated as infectious because patients with bloodborne
infections can be asymptomatic or unaware they are infected (9,10).
Preventive practices used to reduce blood exposures, particularly
percutaneous exposures, include 1) careful handling of sharp

instruments, 2) use of rubber dams to minimize blood spattering; 3)
handwashing; and 4) use of protective barriers (e.g., gloves, masks,
protective eyewear, and gowns).

The relevance of universal precautions to other aspects of disease
transmission was recognized, and in 1996, CDC expanded the concept
and changed the term to standard precautions. Standard precautions
integrate and expand the elements of universal precautions into a
standard of care designed to protect HCP and patients from pathogens
that can be spread by blood or any other body fluid, excretion, or
secretion (11). Standard precautions apply to contact with 1) blood; 2)
all body fluids, secretions, and excretions (except sweat), regardless of
whether they contain blood; 3) nonintact skin; and 4) mucous
membranes. Saliva has always been considered a potentially infectious
material in dental infection control; thus, no operational difference
exists in clinical dental practice between universal precautions and
standard precautions.

In addition to standard precautions, other measures (e.g., expanded or
transmission-based precautions) might be necessary to prevent potential
spread of certain diseases (e.g., TB, influenza, and varicella) that are
transmitted through airborne, droplet, or contact transmission (e.g.,
sneezing, coughing, and contact with skin) (11). When acutely ill with
these diseases, patients do not usually seek routine dental outpatient
care. Nonetheless, a general understanding of precautions for diseases
transmitted by all routesis critical because 1) some DHCP are hospital -
based or work part-time in hospital settings; 2) patients infected with
these diseases might seek urgent treatment at outpatient dental offices;
and 3) DHCP might become infected with these diseases. Necessary
transmission-based precautions might include patient placement (e.g.,
isolation), adequate room ventilation, respiratory protection (e.g., N-95
masks) for DHCP, or postponement of nonemergency dental
procedures.

DHCP should be familiar also with the hierarchy of controls that
categorizes and prioritizes prevention strategies (12). For bloodborne
pathogens, engineering controls that eliminate or isolate the hazard
(e.g., puncture-resistant sharps containers or needle-retraction devices)
are the primary strategies for protecting DHCP and patients. Where
engineering controls are not available or appropriate, work-practice
controls that result in safer behaviors (e.g., one-hand needle recapping
or not using fingers for cheek retraction while using sharp instruments
or suturing), and use of personal protective equipment (PPE) (e.g.,
protective eyewear, gloves, and mask) can prevent exposure (13). In
addition, administrative controls (e.g., policies, procedures, and
enforcement measures targeted at reducing the risk of exposure to
infectious persons) are a priority for certain pathogens (e.g., M.
tuberculosis), particularly those spread by airborne or droplet routes.

Dental practices should develop a written infection-control program
to prevent or reduce the risk of disease transmission. Such a program
should include establishment and implementation of policies,
procedures, and practices (in conjunction with selection and use of
technologies and products) to prevent work-related injuries and
illnesses among DHCP as well as health-care—associated infections
among patients. The program should embody principles of infection
control and occupational health, reflect current science, and adhere to
relevant federal, state, and local regulations and statutes. An infection-
control coordinator (e.g., dentist or other DHCP) knowledgeable or
willing to be trained should be assigned responsibility for coordinating
the program. The effectiveness of the infection-control program should
be evaluated on a day-to-day basis and over time to help ensure that
policies, procedures, and practices are useful, efficient, and successful
(see Program Evaluation).

Although the infection-control coordinator remains responsible for
overall management of the program, creating and maintaining a safe
work environment ultimately requires the commitment and
accountability of all DHCP. This report is designed to provide guidance
to DHCP for preventing disease transmission in dental health-care
settings, for promoting a safe working environment, and for assisting
dental practices in developing and implementing infection-control
programs. These programs should be followed in addition to practices
and procedures for worker protection required by the Occupational
Safety and Health Administration's (OSHA) standards for occupational
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exposure to bloodborne pathogens (13), including instituting controls to
protect employees from exposure to blood or other potentially
infectious materials (OPIM), and requiring implementation of a written
exposure-control plan, annual employee training, HBV vaccinations,
and postexposure follow-up (13). Interpretations and enforcement
procedures are available to help DHCP apply this OSHA standard in
practice (14). Also, manufacturer's Material Safety Data Sheets
(MSDS) should be consulted regarding correct procedures for handling
or working with hazardous chemicals (15).

Previous Recommendations

This report includes relevant infection-control measures from the

following previously published CDC guidelines and recommendations:

e CDC. Guideline for disinfection and sterilization in health-care
facilities: recommendations of CDC and the Healthcare Infection
Control Practices Advisory Committee (HICPAC). MMWR (in
press).

e CDC. Guidelines for environmental infection control in health-
care facilities: recommendations of CDC and the Healthcare
Infection Control Practices Advisory Committee (HICPAC).
MMWR 2003;52(No. RR-10).

e CDC. Guidelines for the prevention of intravascular catheter-
related infections. MMWR 2002;51(No. RR-10).

e CDC. Guideline for hand hygiene in health-care settings:
recommendations of the Healthcare Infection Control Practices
Advisory Committee and the HICPAC/SHEA/APIC/IDSA Hand
Hygiene Task Force. MMWR 2002;51 (No. RR-16).

e CDC. Updated U.S. Public Health Service guidelines for the
management of occupational exposures to HBV, HCV, and HIV
and recommendations for postexposure prophylaxis. MMWR
2001;50(No. RR-11).

e Mangram AJ, Horan TC, Pearson ML, Silver LC, Jarvis WR,
Hospital Infection Control Practices Advisory Committee.
Guideline for prevention of surgica site infection, 1999. Infect
Control Hosp Epidemiol 1999;20:250-78.

e Bolyard EA, Tablan OC, Williams WW, Pearson ML, Shapiro
CN, Deitchman SD, Hospital Infection Control Practices Advisory
Committee. Guideline for infection control in health care
personnel, 1998. Am J Infect Control 1998;26:289-354.

e CDC. Immunization of health-care workers: recommendations of
the Advisory Committee on Immunization Practices (ACIP) and
the Hospital Infection Control Practices Advisory Committee
(HICPAC). MMWR 1997;46(No. RR-18).

e Rutala WA, Association for Professionalsin Infection Control and
Epidemiology, Inc. APIC guideline for selection and use of
disinfectants. Am J Infect Control 1996;24:313-42.

e Garner JS, Hospital Infection Control Practices Advisory
Committee. Guideline for isolation precautions in hospitals. Infect
Control Hosp Epidemiol 1996;17:53-80.

e Larson EL, 1992, 1993, and 1994 Guidelines Committee. APIC
guideline for handwashing and hand antisepsis in health-care
settings. Am J Infect Control 1995;23:251—69.

e CDC. Guidelines for preventing the transmission of
Mycobacterium tuberculosis in health-care facilities, 1994.
MMWR 1994;43(No. RR-13).

e CDC. Recommendations for preventing transmission of human
immunodeficiency virus and hepatitis B virus to patients during
exposure-prone invasive procedures. MMWR 1991;40(No. RR-8).

e Garner JS. CDC guideline for prevention of surgical wound
infections, 1985. Supersedes guideline for prevention of surgical
wound infections published in 1982. (Originally published in
November 1985). Revised. Infect Control 1986;7:193-200.

e Garner JS, Favero MS. CDC guideline for handwashing and
hospital environmental control, 1985. Infect Control
1986;7:231-43.

Selected Definitions
Alcohol-based hand rub: An a cohol-containing preparation designed
for reducing the number of viable microorganisms on the hands.
Antimicrobial soap: A detergent containing an antiseptic agent.
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Antiseptic: A germicide used on skin or living tissue for the purpose
of inhibiting or destroying microorganisms (e.g., alcohols,
chlorhexidine, chlorine, hexachlorophene, iodine, chloroxylenol
[PCMX], quaternary ammonium compounds, and triclosan).

Bead sterilizer: A device using glass beads 1.2-1.5 mm diameter and
temperatures 217°C-232°C for brief exposures (e.g., 45 seconds) to
inactivate microorganisms. (This term is actually a misnomer because it
has not been cleared by the Food and Drug Administration [FDA] as a
sterilizer).

Bioburden: Microbiological load (i.e., number of viable organismsin
or on an object or surface) or organic material on a surface or object
before decontamination, or sterilization. Also known as bioload or
microbial load.

Colony-forming unit (CFU): The minimum number (i.e., tens of
millions) of separable cells on the surface of or in semisolid agar
medium that give rise to a visible colony of progeny. CFUs can consist
of pairs, chains, clusters, or as single cells and are often expressed as
colony-forming units per milliliter (CFUS/mL).

Decontamination: Use of physical or chemical means to remove,
inactivate, or destroy pathogens on a surface or item so that they are no
longer capable of transmitting infectious particles and the surface or
item isrendered safe for handling, use, or disposal.

Dental treatment water: Nonsterile water used during dental
treatment, including irrigation of nonsurgical operative sites and
cooling of high-speed rotary and ultrasonic instruments.

Disinfectant: A chemical agent used on inanimate objects (e.g.,
floors, walls, or sinks) to destroy virtualy all recognized pathogenic
microorganisms, but not necessarily al microbial forms (e.g., bacteria
endospores). The U.S. Environmental Protection Agency (EPA) groups
disinfectants on the basis of whether the product label claims limited,
general, or hospital disinfectant capabilities.

Disinfection: Destruction of pathogenic and other kinds of
microorganisms by physical or chemical means. Disinfection is less
lethal than sterilization, because it destroys the majority of recognized
pathogenic microorganisms, but not necessarily all microbial forms
(e.g., bacterial spores). Disinfection does not ensure the degree of
safety associated with sterilization processes.

Droplet nuclei: Particles <5 um in diameter formed by dehydration
of airborne droplets containing microorganisms that can remain
suspended in the air for long periods of time.

Droplets: Small particles of moisture (e.g., spatter) generated when a
person coughs or sneezes, or when water is converted to a fine mist by
an aerator or shower head. These particles, intermediate in size between
drops and droplet nuclei, can contain infectious microorganisms and
tend to quickly settle from the air such that risk of disease transmission
isusualy limited to personsin close proximity to the droplet source.

Endotoxin: The lipopolysaccharide of gram-negative bacteria, the
toxic character of which resides in the lipid protein. Endotoxins can
produce pyrogenic reactions in persons exposed to their bacterial
component.

Germicide: An agent that destroys microorganisms, especially
pathogenic organisms. Terms with the same suffix (e.g., virucide,
fungicide, bactericide, tuberculocide, and sporicide) indicate agents that
destroy the specific microorganism identified by the prefix. Germicides
can be used to inactivate microorganisms in or on living tissue (i.e.,
antiseptics) or on environmental surfaces (i.e., disinfectants).

Hand hygiene: General term that applies to handwashing, antiseptic
handwash, antiseptic hand rub, or surgical hand antisepsis.

Health-care—associated infection: Any infection associated with a
medical or surgical intervention. The term health-care—associated
replaces nosocomial, which is limited to adverse infectious outcomes
occurring in hospitals.

Hepatitis B immune globulin (HBIG): Product used for prophylaxis
against HBV infection. HBIG is prepared from plasma containing high
titers of hepatitis B surface antibody (anti-HBs) and provides protection
for 3-6 mos.

Hepatitis B surface antigen (HBsAg): Serologic marker on the
surface of HBV detected in high levels during acute or chronic
hepatitis. The body normally produces antibodies to surface antigen as
anormal immune response to infection.



Hepatitis B e antigen (HBeAg): Secreted product of the nucleocapsid
gene of HBV found in serum during acute and chronic HBV infection.
Its presence indicates that the virusis replicating and serves as a marker
of increased infectivity.

Hepatitis B surface antibody (anti-HBs): Protective antibody against
HBsAg. Presence in the blood can indicate past infection with, and
immunity to, HBV, or immune response from hepatitis B vaccine.

Heterotrophic bacteria: Those bacteria requiring an organic carbon
source for growth (i.e., deriving energy and carbon from organic
compounds).

High-level disinfection: Disinfection process that inactivates
vegetative bacteria, mycobacteria, fungi, and viruses but not necessarily
high numbers of bacterial spores. FDA further defines a high-level
disinfectant as a sterilant used for a shorter contact time.

Hospital disinfectant: Germicide registered by EPA for use on
inanimate objects in hospitals, clinics, dental offices, and other
medical-related facilities. Efficacy is demonstrated against Salmonella
choleraesuis, Staphylococcus aureus, and Pseudomonas aer uginosa.

latrogenic: Induced inadvertently by HCP, medical (including
dental) treatment, or diagnostic procedures. Used particularly in
reference to an infectious disease or other complication of treatment.

Immunization: Process by which a person becomes immune, or
protected against a disease. Vaccination is defined as the process of
administering a killed or weakened infectious organism or a toxoid,;
however, vaccination does not always result in immunity.

Implantable device: Device placed into a surgically or naturally
formed cavity of the human body and intended to remain there for >30
days.

Independent water reservoir: Container used to hold water or other
solutions and supply it to handpieces and air and water syringes
attached to a dental unit. The independent reservoir, which isolates the
unit from the public water system, can be provided as original
equipment or as aretrofitted device.

Intermediate-level disinfection: Disinfection process that inactivates
vegetative bacteria, the majority of fungi, mycobacteria, and the
majority of viruses (particularly enveloped viruses) but not bacterial
spores.

Intermediate-level disinfectant: Liquid chemical germicide registered
with EPA as a hospital disinfectant and with alabel claim of potency as
tuberculocidal (Appendix A).

Latex: Milky white fluid extracted from the rubber tree Hevea
brasiliensis that contains the rubber material cis-1,4 polyisoprene.

Low-level disinfection: Process that inactivates the majority of
vegetative bacteria, certain fungi, and certain viruses, but cannot be
relied on to inactivate resistant microorganisms (e.g., mycobacteria or
bacterial spores).

Low-level disinfectant: Liquid chemical germicide registered with
EPA as a hospital disinfectant. OSHA requires low-level hospital
disinfectants also to have a label claim for potency against HIV and
HBV if used for disinfecting clinical contact surfaces (Appendix A).

Microfilter: Membrane filter used to trap microorganisms suspended
in water. Filters are usually installed on dental unit waterlines as a
retrofit device. Microfiltration commonly occurs at a filter pore size of
0.03-10 pm. Sediment filters commonly found in dental unit water
regulators have pore sizes of 2090 um and do not function as
microbiological filters.

Nosocomial: Infection acquired in a hospital as a result of medical
care.

Occupational exposure: Reasonably anticipated skin, eye, mucous
membrane, or parenteral contact with blood or OPIM that can result
from the performance of an employee's duties.

OPIM: Other potentially infectious materials. OPIM is an OSHA
term that refers to 1) body fluids including semen, vaginal secretions,
cerebrospinal fluid, synovial fluid, pleural fluid, pericardial fluid,
peritoneal fluid, amniotic fluid, saliva in dental procedures; any body
fluid visibly contaminated with blood; and all body fluids in situations
where differentiating between body fluids is difficult or impossible; 2)
any unfixed tissue or organ (other than intact skin) from a human
(living or dead); and 3) HIV-containing cell or tissue cultures, organ
cultures; HIV- or HBV-containing culture medium or other solutions;

and blood, organs, or other tissues from experimental animals infected
with HIV or HBV.

Parenteral: Means of piercing mucous membranes or skin barrier
through such events as needlesticks, human bites, cuts, and abrasions.

Persistent activity: Prolonged or extended activity that prevents or
inhibits proliferation or survival of microorganisms after application of
aproduct. This activity can be demonstrated by sampling a site minutes
or hours after application and demonstrating bacterial antimicrobial
effectiveness when compared with a baseline level. Previously, this
property was sometimes termed residual activity.

Prion: Protein particle lacking nucleic acid that has been implicated
as the cause of certain neurodegenerative diseases (e.g., scrapie, CJD,
and bovine spongiform encephal opathy [BSE]).

Retraction: Entry of oral fluids and microorganisms into waterlines
through negative water pressure.

Seroconversion: The change of a serological test from negative to
positive indicating the development of antibodies in response to
infection or immunization.

Serile: Free from al living microorganisms; usually described as a
probability (e.g., the probability of a surviving microorganism being 1
in 1 million).

Serilization: Use of a physical or chemica procedure to destroy all
microorganisms including substantial numbers of resistant bacterial
spores.

Surfactants: Surface-active agents that reduce surface tension and
help cleaning by loosening, emulsifying, and holding soil in
suspension, to be more readily rinsed away.

Ultrasonic cleaner: Device that removes debris by a process called
cavitation, in which waves of acoustic energy are propagated in
aqueous solutions to disrupt the bonds that hold particulate matter to
surfaces.

Vaccination: See immunization.

Vaccine: Product that induces immunity, therefore protecting the
body from the disease. Vaccines are administered through needle
injections, by mouth, and by aerosol.

Washer-disinfector: Automatic unit that cleans and thermally
disinfects instruments, by using a high-temperature cycle rather than a
chemical bath.

Wicking: Absorption of aliquid by capillary action along a thread or
through the material (e.g., penetration of liquids through undetected
holesin aglove).

Review of Science Related
to Dental Infection Control

Personnel Health Elements of
an Infection-Control Program

A protective health component for DHCP is an integral part of a
dental practice infection-control program. The objectives are to educate
DHCP regarding the principles of infection control, identify work-
related infection risks, institute preventive measures, and ensure prompt
exposure management and medical follow-up. Coordination between
the dental practice's infection-control coordinator and other qualified
health-care professionals is necessary to provide DHCP with
appropriate services. Dental programs in institutional settings, (e.g.,
hospitals, health centers, and educational institutions) can coordinate
with departments that provide personnel health services. However, the
majority of dental practices are in ambulatory, private settings that do
not have licensed medical staff and facilities to provide complete on-
site health service programs. In such settings, the infection-control
coordinator should establish programs that arrange for site-specific
infection-control services from external health-care facilities and
providers before DHCP are placed at risk for exposure. Referral
arrangements can be made with qualified health-care professionals in
an occupational health program of a hospital, with educational
institutions, or with health-care facilities that offer personnel health
services.
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Education and Training

Personnel are more likely to comply with an infection-control
program and exposure-control plan if they understand its rationale
(5,13,16). Clearly written palicies, procedures, and guidelines can help
ensure consistency, efficiency, and effective coordination of activities.
Personnel subject to occupational exposure should receive infection-
control training on initial assignment, when new tasks or procedures
affect their occupational exposure, and at a minimum, annually (13).
Education and training should be appropriate to the assigned duties of
specific DHCP (e.g., techniques to prevent cross-contamination or
instrument sterilization). For DHCP who perform tasks or procedures
likely to result in occupational exposure to infectious agents, training
should include 1) a description of their exposure risks; 2) review of
prevention strategies and infection-control policies and procedures; 3)
discussion regarding how to manage work-related illness and injuries,
including PEP; and 4) review of work restrictions for the exposure or
infection. Inclusion of DHCP with minimal exposure risks (e.g.,
administrative employees) in education and training programs might
enhance facilitywide understanding of infection-control principles and
the importance of the program. Educational materials should be
appropriate in content and vocabulary for each person's educational
level, literacy, and language, as well as be consistent with existing
federal, state, and local regulations (5,13).

Immunization Programs

DHCP are at risk for exposure to, and possible infection with,
infectious organisms. Immunizations substantially reduce both the
number of DHCP susceptible to these diseases and the potential for
disease transmission to other DHCP and patients (5,17). Thus,
immunizations are an essential part of prevention and infection-control
programs for DHCP, and a comprehensive immunization policy should
be implemented for all dental health-care facilities (17,18). The
Advisory Committee on Immunization Practices (ACIP) provides
national guidelines for immunization of HCP, which includes DHCP
(17). Denta practice immunization policies should incorporate current
state and federal regulations as well as recommendations from the U.S.
Public Health Service and professional organizations(17) (Appendix B).

On the basis of documented health-care—associated transmission,
HCP are considered to be at substantial risk for acquiring or
transmitting hepatitis B, influenza, measles, mumps, rubella, and
varicella. All of these diseases are vaccine-preventable. ACIP
recommends that all HCP be vaccinated or have documented immunity
to these diseases (5,17). ACIP does not recommend routine
immunization of HCP against TB (i.e., inoculation with bacille
Calmette-Guérin vaccine) or hepatitis A (17). No vaccine exists for
HCV. ACIP guidelines also provide recommendations regarding
immunization of HCP with special conditions (e.g., pregnhancy, HIV
infection, or diabetes) (5,17).

Immunization of DHCP before they are placed at risk for exposure
remains the most efficient and effective use of vaccines in health-care
settings. Some educational institutions and infection-control programs
provide immunization schedules for students and DHCP. OSHA
requires that employers make hepatitis B vaccination available to all
employees who have potential contact with blood or OPIM. Employers
are also required to follow CDC recommendations for vaccinations,
evaluation, and follow-up procedures (13). Nonpatient-care staff (e.g.,
administrative or housekeeping) might be included, depending on their
potential risk of coming into contact with blood or OPIM. Employers
are also required to ensure that employees who decline to accept
hepatitis B vaccination sign an appropriate declination statement (13).
DHCP unable or unwilling to be vaccinated as required or
recommended should be educated regarding their exposure risks,
infection-control policies and procedures for the facility, and the
management of work-related illness and work restrictions (if
appropriate) for exposed or infected DHCP.

Exposure Prevention and Postexposure Management
Avoiding exposure to blood and OPIM, as well as protection by

immunization, remain primary strategies for reducing occupationally

acquired infections, but occupational exposures can still occur (19). A
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combination of standard precautions, engineering, work practice, and
administrative controls is the best means to minimize occupational
exposures. Written policies and procedures to facilitate prompt
reporting, evaluation, counseling, treatment, and medical follow-up of
all occupational exposures should be available to al DHCP. Written
policies and procedures should be consistent with federal, state, and
local requirements addressing education and training, postexposure
management, and exposure reporting (see Preventing Transmission of
Bloodborne Pathogens).

DHCP who have contact with patients can also be exposed to persons
with infectious TB, and should have a baseline tuberculin skin test
(TST), preferably by using a two-step test, at the beginning of
employment (20). Thus, if an unprotected occupational exposure
occurs, TST conversions can be distinguished from positive TST results
caused by previous exposures (20,21). The facility's level of TB risk
will determine the need for routine follow-up TSTs (see Special
Considerations).

Medical Conditions, Work-Related lliness,
and Work Restrictions

DHCP are responsible for monitoring their own health status. DHCP
who have acute or chronic medical conditions that render them
susceptible to opportunistic infection should discuss with their personal
physicians or other qualified authority whether the condition might
affect their ability to safely perform their duties. However, under
certain circumstances, health-care facility managers might need to
exclude DHCP from work or patient contact to prevent further
transmission of infection (22). Decisions concerning work restrictions
are based on the mode of transmission and the period of infectivity of
the disease (5) (Table 1). Exclusion policies should 1) be written, 2)
include a statement of authority that defines who can exclude DHCP
(e.g., personal physicians), and 3) be clearly communicated through
education and training. Policies should also encourage DHCP to report
illnesses or exposures without jeopardizing wages, benefits, or job
status.

With increasing concerns regarding bloodborne pathogens and
introduction of universal precautions, use of latex gloves among HCP
has increased markedly (7,23). Increased use of these gloves has been
accompanied by increased reports of allergic reactions to natural rubber
latex among HCP, DHCP, and patients (24-30), as well as increased
reports of irritant and allergic contact dermatitis from frequent and
repeated use of hand-hygiene products, exposure to chemicals, and
glove use.

DHCP should be familiar with the signs and symptoms of latex
sensitivity (5,31-33). A physician should evaluate DHCP exhibiting
symptoms of latex allergy, because further exposure could result in a
serious alergic reaction. A diagnosis is made through medical history,
physical examination, and diagnostic tests. Procedures should be in
place for minimizing latex-related health problems among DHCP and
patients while protecting them from infectious materials. These
procedures should include 1) reducing exposures to |atex-containing
materials by using appropriate work practices, 2) training and educating
DHCP, 3) monitoring symptoms, and 4) substituting nonlatex products
where appropriate (32) (see Contact Dermatitis and Latex
Hypersensitivity).

Maintenance of Records, Data Management,
and Confidentiality

The health status of DHCP can be monitored by maintaining records
of work-related medical evaluations, screening tests, immunizations,
exposures, and postexposure management. Such records must be kept
in accordance with al applicable state and federal laws. Examples of
laws that might apply include the Privacy Rule of the Health Insurance
Portability and Accountability Act (HIPAA) of 1996, 45 CFR 160 and
164, and the OSHA Occupational Exposure to Bloodborne Pathogens;
Final Rule 29 CFR 1910.1030(h)(1)(i—iv) (34,13). The HIPAA Privacy
Rule applies to covered entities, including certain defined health
providers, health-care clearinghouses, and health plans. OSHA requires
employers to ensure that certain information contained in employee
medical records is 1) kept confidential; 2) not disclosed or reported



without the employee's express written consent to any person within or
outside the workplace except as required by the OSHA standard; and 3)
maintained by the employer for at least the duration of employment
plus 30 years. Dental practices that coordinate their infection-control
program with off-site providers might consult OSHA's Bloodborne
Pathogen standard and employee Access to Medical and Exposure
Records standard, as well as other applicable local, state, and federal
laws, to determine alocation for storing health records (13,35).

Preventing Transmission of Bloodborne
Pathogens

Although transmission of bloodborne pathogens (e.g., HBV, HCV,
and HIV) in dental health-care settings can have serious conseguences,
such transmission is rare. Exposure to infected blood can result in
transmission from patient to DHCP, from DHCP to patient, and from
one patient to another. The opportunity for transmission is greatest from
patient to DHCP, who frequently encounter patient blood and blood-
contaminated saliva during dental procedures.

Since 1992, no HIV transmission from DHCP to patients has been
reported, and the last HBV transmission from DHCP to patients was
reported in 1987. HCV transmission from DHCP to patients has not
been reported. The majority of DHCP infected with a bloodborne virus
do not pose a risk to patients because they do not perform activities
meeting the necessary conditions for transmission. For DHCP to pose a
risk for bloodborne virus transmission to patients, DHCP must 1) be
viremic (i.e., have infectious virus circulating in the bloodstream); 2) be
injured or have a condition (e.g., weeping dermatitis) that allows direct
exposure to their blood or other infectious body fluids; and 3) enable
their blood or infectious body fluid to gain direct access to a patient's
wound, traumatized tissue, mucous membranes, or similar portal of
entry. Although an infected DHCP might be viremic, unless the second
and third conditions are also met, transmission cannot occur.

The risk of occupational exposure to bloodborne viruses is largely
determined by their prevalence in the patient population and the nature
and frequency of contact with blood and body fluids through
percutaneous or permucosal routes of exposure. The risk of infection
after exposure to a bloodborne virus is influenced by inoculum size,
route of exposure, and susceptibility of the exposed HCP (12). The
majority of attention has been placed on the bloodborne pathogens
HBV, HCV, and HIV, and these pathogens present different levels of
risk to DHCP.

Hepatitis B Virus

HBV isawell-recognized occupational risk for HCP (36,37). HBV is
transmitted by percutaneous or mucosal exposure to blood or body
fluids of a person with either acute or chronic HBV infection. Persons
infected with HBV can transmit the virus for as long as they are
HBsAg-positive. The risk of HBV transmission is highly related to the
HBeAg status of the source person. In studies of HCP who sustained
injuries from needles contaminated with blood containing HBV, the
risk of developing clinical hepatitis if the blood was positive for both
HBsAg and HBeAg was 22%—31%; the risk of developing serologic
evidence of HBV infection was 37%—62% (19). By comparison, the
risk of developing clinical hepatitis from a needle contaminated with
HBsAg-positive, HBeAg-negative blood was 1%—6%, and the risk of
developing serologic evidence of HBV infection, 23%—-37% (38).

Blood contains the greatest proportion of HBV infectious particle
titers of all body fluids and is the most critical vehicle of transmission
in the health-care setting. HBsAg is aso found in multiple other body
fluids, including breast milk, bile, cerebrospinal fluid, feces,
nasopharyngeal washings, saliva, semen, sweat, and synovial fluid.
However, the majority of body fluids are not efficient vehicles for
transmission because they contain low quantities of infectious HBV,
despite the presence of HBsAg (19). The concentration of HBSAg in
body fluids can be 100-1,000-fold greater than the concentration of
infectious HBV particles (39).

Although percutaneous injuries are among the most efficient modes
of HBV transmission, these exposures probably account for only a
minority of HBV infections among HCP. In multiple investigations of
nosocomia hepatitis B outbreaks, the majority of infected HCP could

not recall an overt percutaneous injury (40,41), although in certain
studies, approximately one third of infected HCP recalled caring for a
patient who was HBsAg-positive (42,43). In addition, HBV has been
demonstrated to survive in dried blood at room temperature on
environmental surfaces for <1 week (44). Thus, HBV infections that
occur in HCP with no history of nonoccupational exposure or
occupational percutaneous injury might have resulted from direct or
indirect blood or body fluid exposures that inoculated HBV into
cutaneous scratches, abrasions, burns, other lesions, or on mucosal
surfaces (45-47). The potential for HBV transmission through contact
with environmental surfaces has been demonstrated in investigations of
HBV outbreaks among patients and HCP in hemodialysis units
(48-50).

Since the early 1980s, occupational infections among HCP have
declined because of vaccine use and adherence to universal precautions
(51). Among U.S. dentists, >90% have been vaccinated, and serologic
evidence of past HBV infection decreased from prevaccine levels of
14% in 1972 to approximately 9% in 1992 (52). During 1993-2001,
levels remained relatively unchanged (Chakwan Siew, Ph.D., American
Dental Association, Chicago, Illinois, personal communication, June
2003). Infection rates can be expected to decline further as vaccination
rates remain high among young dentists and as older dentists with
lower vaccination rates and higher rates of infection retire.

Although the potential for transmission of bloodborne infections
from DHCP to patientsis considered limited (53-55), precise risks have
not been quantified by carefully designed epidemiologic studies
(53,56,57). Reports published during 1970-1987 describe nine clusters
in which patients were thought to be infected with HBV through
treatment by an infected DHCP (58-67). However, transmission of
HBYV from dentist to patient has not been reported since 1987, possibly
reflecting such factors as 1) adoption of universal precautions, 2)
routine glove use, 3) increased levels of immunity as a result of
hepatitis B vaccination of DHCP, 4) implementation of the 1991 OSHA
bloodborne pathogen standard (68), and 5) incomplete ascertainment
and reporting. Only one case of patient-to-patient transmission of HBV
in the dental setting has been documented (CDC, unpublished data,
2003). In this case, appropriate office infection-control procedures were
being followed, and the exact mechanism of transmission was
undetermined.

Because of the high risk of HBV infection among HCP, DHCP who
perform tasks that might involve contact with blood, blood-
contaminated body substances, other body fluids, or sharps should be
vaccinated (2,13,17,19,69). Vaccination can protect both DHCP and
patients from HBV infection and, whenever possible, should be
completed when dentists or other DHCP are in training and before they
have contact with blood.

Prevaccination serological testing for previous infection is not
indicated, although it can be cost-effective where prevalence of
infection is expected to be high in a group of potentia vacinees (e.g.,
persons who have emigrated from areas with high rates of HBV
infection). DHCP should be tested for anti-HBs 1-2 months after
completion of the 3-dose vaccination series (17). DHCP who do not
develop an adequate antibody response (i.e., anti-HBs <10 mlU/mL) to
the primary vaccine series should complete a second 3-dose vaccine
series or be evaluated to determine if they are HBsAg-positive (17).
Revaccinated persons should be retested for anti-HBs at the completion
of the second vaccine series. Approximately half of nonresponders to
the primary series will respond to a second 3-dose series. If no antibody
response occurs after the second series, testing for HBsAg should be
performed (17). Persons who prove to be HBsAg-positive should be
counseled regarding how to prevent HBV transmission to others and
regarding the need for medical evaluation. Nonresponders to
vaccination who are HBsAg-negative should be considered susceptible
to HBV infection and should be counseled regarding precautions to
prevent HBV infection and the need to obtain HBIG prophylaxis for
any known or probable parenteral exposure to HBsAg-positive blood.

Vaccine-induced antibodies decline gradually over time, and 60% of
persons who initially respond to vaccination will lose detectable
antibodies over 12 years. Even so, immunity continues to prevent
clinical disease or detectable viral infection (17). Booster doses of
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TABLE 1. Suggested work restrictions for health-care personnel infected with or exposed to major infectious diseases in
health-care settings, in the absence of state and local regulations *

Disease/problem

Work restriction

Duration

Conjunctivitis

Cytomegalovirus infection

Diarrheal disease
Acute stage (diarrhea with other symptoms)

Convalescent stage, Salmonella species

Enteroviral infection

Hepatitis A

Hepatitis B
Personnel with acute or chronic hepatitis B
surface antigenemia who do not perform
exposure-prone procedures

Personnel with acute or chronic hepatitis B
e antigenemia who perform exposure-prone
procedures

Hepatitis C

Herpes simplex
Genital
Hands (herpetic whitlow)

Orofacial

Human immunodeficiency virus; personnel
who perform exposure-prone procedures

Measles
Active
Postexposure (susceptible personnel)

Meningococcal infection

Mumps
Active
Postexposure (susceptible personnel)

Restrict from patient conact and contact with
patient's environment.

No restriction

Restrict from patient contact, contact with
patient's environment, and food-handling.

Restrict from care of patients at high risk.

Restrict from care of infants, neonates, and
immunocompromised patients and their
environments.

Restrict from patient contact, contact with
patient's environment, and food-handing.

No restriction™ ; refer to state regulations.
Standard precautions should always be
followed.

Do not perform exposure-prone invasive
procedures until counsel from a review panel
has been sought; panel should review and
recommend procedures that personnel can
perform, taking into account specific procedures
as well as skill and technique. Standard
precautions should always be observed. Refer
to state and local regulations or
recommendations.

No restrictions on professional activity.” HCV-
positive health-care personnel should follow
aseptic technique and standard precautions.

No restriction

Restrict from patient contact and contact with
patient's environment.

Evaluate need to restrict from care of patients
at high risk.

Do not perform exposure-prone invasive
procedures until counsel from an expert review
panel has been sought; panel should review
and recommend procedures that personnel can
perform, taking into account specific procedures
as well as skill and technique. Standard
precautions should always be observed. Refer
to state and local regulations or
recommendations.

Exclude from duty
Exclude from duty

Exclude from duty

Exclude from duty
Exclude from duty

Until discharge ceases

Until symptoms resolve

Until symptoms resolve; consult with local and state health
authorities regarding need for negative stool cultures

Until symptoms resolve

Until 7 days after onset of jaundice

Until hepatitis B e antigen is negative

Until lesions heal

Until 7 days after the rash appears
From fifth day after first exposure through twenty-first
day after last exposure, or 4 days after rash appears

Until 24 hours after start of effective therapy

Until 9 days after onset of parotitis

From twelfth day after first exposure through twenty-
sixth day after last exposure, or until 9 days after onset
of parotitis

Source: Adapted from Bolyard EA, Hospital Infection Control Practices Advisory Committee. Guidelines for infection control in health care personnel, 1998. Am J Infect

Control 1998;26:289-354.

* Modified from recommendations of the Advisory Committee on Immunization Practices (ACIP).
T Unless epidemiologically linked to transmission of infection.

§ Those susceptible to varicella and who are at increased risk of complications of varicella (e.g., neonates and immunocompromised persons of any age).
1 Patients at high risk as defined by ACIP for complications of influenza.
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TABLE 1. (Continued) Suggested work restrictions for health-care personnel infected with or exposed to major infectious
diseases in health-care settings, in the absence of state and local regulations *

Disease/problem

Work restriction

Duration

Pediculosis

Pertussis
Active

Postexposure (asymptomatic personnel)
Postexposure (symptomatic personnel)

Rubella
Active

Postexposure (susceptible personnel)

Staphylococcus aureus infection
Active, draining skin lesions

Carrier state

Streptococcal infection, group A

Tuberculosis
Active disease
PPD converter

Varicella (chicken pox)
Active
Postexposure (susceptible personnel)

Zoster (shingles)
Localized, in healthy person

Generalized or localized in immunosup-
pressed

Postexposure (susceptible personnel)

Viral respiratory infection, acute febrile

Restrict from patient contact

Exclude from duty

No restriction, prophylaxis recommended

Exclude from duty

Exclude from duty
Exclude from duty

Restrict from contact with patients and
patient's environment or food handling.

No restriction unless personnel are epidemiolo-
gically linked to transmission of the organism

Restrict from patient care, contact with
patient's environment, and food-handling.

Exclude from duty
No restriction

Exclude from duty
Exclude from duty

Cover lesions, restrict from care of patients® at
high risk

Restrict from patient contact

Restrict from patient contact

Consider excluding from the care of patients
at high risk or contact with such patients'
environments during community outbreak of
respiratory syncytial virus and influenza

Until treated and observed to be free of adult and
immature lice

From beginning of catarrhal stage through third week
after onset of paroxysms, or until 5 days after start of
effective antibiotic therapy

Until 5 days after start of effective antibiotic therapy

Until 5 days after rash appears

From seventh day after first exposure through twenty-
first day after last exposure

Until lesions have resolved

Until 24 hours after adequate treatment started

Until proved noninfectious

Until all lesions dry and crust

From tenth day after first exposure through twenty-first
day (twenty-eighth day if varicella-zoster immune
globulin [VZIG ] administered) after last exposure.

Until all lesions dry and crust

Until all lesions dry and crust

From tenth day after first exposure through twenty-first day
(twenty-eighth day if VZIG administered ) after last
exposure; or, if varicella occurs, when lesions crust and dry

Until acute symptoms resolve

Source: Adapted from Bolyard EA, Hospital Infection Control Practices Advisory Committee. Guidelines for infection control in health care personnel, 1998. Am J Infect

Control 1998;26:289-354.

* Modified from recommendations of the Advisory Committee on Immunization Practices (ACIP).
T Unless epidemiologically linked to transmission of infection.

§ Those susceptible to varicella and who are at increased risk of complications of varicella (e.g., neonates and immunocompromised persons of any age).
9 Patients at high risk as defined by ACIP for complications of influenza.
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vaccine and periodic serologic testing to monitor antibody
concentrations after completion of the vaccine series are not necessary
for vaccine responders (17).

Hepatitis D Virus

An estimated 4% of persons with acute HBV infection are also
infected with hepatitis Delta virus (HDV). Discovered in 1977, HDV is
a defective bloodborne virus requiring the presence of HBV to
replicate. Patients coinfected with HBV and HDV have substantially
higher mortality rates than those infected with HBV alone. Because
HDV infection is dependent on HBV for replication, immunization to
prevent HBV infection, through either pre- or postexposure
prophylaxis, can also prevent HDV infection (70).

Hepatitis C Virus

Hepatitis C virus appears not to be transmitted efficiently through
occupational exposures to blood. Follow-up studies of HCP exposed to
HCV-infected blood through percutaneous or other sharps injuries have
determined a low incidence of seroconversion (mean: 1.8%; range,
0%—7%) (71-74). One study determined transmission occurred from
hollow-bore needles but not other sharps (72). Although these studies
have not documented seroconversion associated with mucous
membrane or nonintact skin exposure, at least two cases of HCV
transmission from a blood splash to the conjunctiva (75,76) and one
case of simultaneous transmission of HCV and HIV after nonintact skin
exposure have been reported (77).

Data are insufficient to estimate the occupational risk of HCV
infection among HCP, but the majority of studies indicate the
prevalence of HCV infection among dentists, surgeons, and hospital-
based HCP is similar to that among the general population,
approximately 1%—2% (78-86). In a study that evaluated risk factors
for infection, a history of unintentional needlesticks was the only
occupational risk factor independently associated with HCV infection
(80).

No studies of transmission from HCV-infected DHCP to patients
have been reported, and the risk for such transmission appears limited.
Multiple reports have been published describing transmission from
HCV -infected surgeons, which apparently occurred during performance
of invasive procedures; the overall risk for infection averaged 0.17%
(87-90).

Human Immunodeficiency Virus

In the United States, the risk of HIV transmission in dental settingsis
extremely low. As of December 2001, a total of 57 cases of HIV
seroconversion had been documented among HCP, but none among
DHCP, after occupational exposure to a known HIV-infected source
(91). Transmission of HIV to six patients of a single dentist with AIDS
has been reported, but the mode of transmission could not be
determined (2,92,93). As of September 30, 1993, CDC had information
regarding test results of >22,000 patients of 63 HIV-infected HCP,
including 33 dentists or dental students (55,93). No additional cases of
transmission were documented.

Prospective studies worldwide indicate the average risk of HIV
infection after a single percutaneous exposure to HIV-infected blood is
0.3% (range: 0.2%—0.5%) (94). After an exposure of mucous
membranes in the eye, nose, or mouth, the risk is approximately 0.1%
(76). The precise risk of transmission after skin exposure remains
unknown but is believed to be even smaller than that for mucous
membrane exposure.

Certain factors affect the risk of HIV transmission after an
occupational exposure. Laboratory studies have determined if needles
that pass through latex gloves are solid rather than hollow-bore, or are
of small gauge (e.g., anesthetic needles commonly used in dentistry),
they transfer less blood (36). In a retrospective case-control study of
HCP, an increased risk for HIV infection was associated with exposure
to arelatively large volume of blood, as indicated by a deep injury with
a device that was visibly contaminated with the patient's blood, or a
procedure that involved a needle placed in a vein or artery (95). The
risk was also increased if the exposure was to blood from patients with
terminal illnesses, possibly reflecting the higher titer of HIV in late-
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stage AIDS.

Exposure Prevention Methods

Avoiding occupational exposures to blood is the primary way to
prevent transmission of HBV, HCV, and HIV, to HCP in health-care
settings (19,96,97). Exposures occur through percutaneous injury (e.g.,
a needlestick or cut with a sharp object), as well as through contact
between potentialy infectious blood, tissues, or other body fluids and
mucous membranes of the eye, nose, mouth, or nonintact skin (e.g.,
exposed skin that is chapped, abraded, or shows signs of dermatitis).

Observational studies and surveys indicate that percutaneous injuries
among general dentists and oral surgeons occur less frequently than
among general and orthopedic surgeons and have decreased in
frequency since the mid-1980s (98-102). This decline has been
attributed to safer work practices, safer instrumentation or design, and
continued DHCP education (103,104). Percutaneous injuries among
DHCP usually 1) occur outside the patient's mouth, thereby posing less
risk for recontact with patient tissues; 2) involve limited amounts of
blood; and 3) are caused by burs, syringe needles, laboratory knives,
and other sharp instruments (99-102,105,106). Injuries among oral
surgeons might occur more frequently during fracture reductions using
wires (104,107). Experience, as measured by years in practice, does not
appear to affect the risk of injury among general dentists or oral
surgeons (100,104,107).

The majority of exposures in dentistry are preventable, and methods
to reduce the risk of blood contacts have included use of standard
precautions, use of devices with features engineered to prevent sharp
injuries, and modifications of work practices. These approaches might
have contributed to the decrease in percutaneous injuries among
dentists during recent years (98-100,103). However, needlesticks and
other blood contacts continue to occur, which is a concern because
percutaneous injuries pose the greatest risk of transmission.

Standard precautions include use of PPE (e.g., gloves, masks,
protective eyewear or face shield, and gowns) intended to prevent skin
and mucous membrane exposures. Other protective equipment (e.g.,
finger guards while suturing) might also reduce injuries during dental
procedures (104).

Engineering controls are the primary method to reduce exposures to
blood and OPIM from sharp instruments and needles. These controls
are frequently technology-based and often incorporate safer designs of
instruments and devices (e.g., self-sheathing anesthetic needles and
dental units designed to shield burs in handpieces) to reduce
percutaneous injuries (101,103,108).

Work-practice controls establish practices to protect DHCP whose
responsibilities include handling, using, assembling, or processing
sharp devices (e.g., needles, scalers, laboratory utility knives, burs,
explorers, and endodontic files) or sharps disposal containers. Work-
practice controls can include removing burs before disassembling the
handpiece from the dental unit, restricting use of fingers in tissue
retraction or palpation during suturing and administration of anesthesia,
and minimizing potentially uncontrolled movements of such
instruments as scalers or laboratory knives (101,105).

As indicated, needles are a substantial source of percutaneous injury
in dental practice, and engineering and work-practice controls for
needle handling are of particular importance. In 2001, revisions to
OSHA's bloodborne pathogens standard as mandated by the
Needlestick Safety and Prevention Act of 2000 became effective. These
revisions clarify the need for employers to consider safer needle
devices as they become available and to involve employees directly
responsible for patient care (e.g., dentists, hygienists, and dental
assistants) in identifying and choosing such devices (109). Safer
versions of sharp devices used in hospital settings have become
available (e.g., blunt suture needles, phlebotomy devices, and butterfly
needles), and their impact on reducing injuries has been documented
(110-112). Aspirating anesthetic syringes that incorporate safety
features have been developed for dental procedures, but the low injury
rates in dentistry limit assessment of their effect on reducing injuries
among DHCP.

Work-practice controls for needles and other sharps include placing
used disposable syringes and needles, scalpel blades, and other sharp



items in appropriate puncture-resistant containers located as close as
feasible to where the items were used (2,7,13,113-115). In addition,
used needles should never be recapped or otherwise manipulated by
using both hands, or any other technique that involves directing the
point of a needle toward any part of the body (2,7,13,97,113,114). A
one-handed scoop technique, a mechanical device designed for holding
the needle cap to facilitate one-handed recapping, or an engineered
sharps injury protection device (e.g., needles with resheathing
mechanisms) should be employed for recapping needles between uses
and before disposal (2,7,13,113,114). DHCP should never bend or
break needles before disposal because this practice requires
unnecessary manipulation. Before attempting to remove needles from
nondisposable aspirating syringes, DHCP should recap them to prevent
injuries. For procedures involving multiple injections with a single
needle, the practitioner should recap the needle between injections by
using a one-handed technique or use a device with a needle-resheathing
mechanism. Passing a syringe with an unsheathed needle should be
avoided because of the potential for injury.

Additional information for developing a safety program and for
identifying and evaluating safer dental devicesis available at

e http://www.cdc.gov/OralHealth/infectioncontrol/forms.htm (forms

for screening and evaluating safer dental devices), and
e http://www.cdc.gov/niosh/topics/bbp (state legislation on
needlestick safety).

Postexposure Management and Prophylaxis

Postexposure management is an integral component of a complete
program to prevent infection after an occupational exposure to blood.
During dental procedures, salivais predictably contaminated with blood
(7,114). Even when blood is not visible, it can still be present in limited
quantities and therefore is considered a potentially infectious material
by OSHA (13,19). A qualified health-care professional should evaluate
any occupational exposure incident to blood or OPIM, including saliva,
regardless of whether blood isvisible, in dental settings (13).

Dental practices and laboratories should establish written,
comprehensive programs that include hepatitis B vaccination and
postexposure management protocols that 1) describe the types of
contact with blood or OPIM that can place DHCP at risk for infection;
2) describe procedures for promptly reporting and evaluating such
exposures; and 3) identify a health-care professional who is qualified to
provide counseling and perform all medical evaluations and procedures
in accordance with current recommendations of the U.S. Public Health
Service (PHS), including PEP with chemotherapeutic drugs when
indicated. DHCP, including students, who might reasonably be
considered at risk for occupational exposure to blood or OPIM should
be taught strategies to prevent contact with blood or OPIM and the
principles of postexposure management, including PEP options, as part
of their job orientation and training. Educational programs for DHCP
and students should emphasize reporting all exposures to blood or
OPIM as soon as possible, because certain interventions have to be
initiated promptly to be effective. Policies should be consistent with the
practices and procedures for worker protection required by OSHA and
with current PHS recommendations for managing occupational
exposures to blood (13,19).

After an occupational blood exposure, first aid should be
administered as necessary. Puncture wounds and other injuries to the
skin should be washed with soap and water; mucous membranes should
be flushed with water. No evidence exists that using antiseptics for
wound care or expressing fluid by squeezing the wound further reduces
the risk of bloodborne pathogen transmission; however, use of
antiseptics is not contraindicated. The application of caustic agents
(e.g., bleach) or the injection of antiseptics or disinfectants into the
wound is not recommended (19). Exposed DHCP should immediately
report the exposure to the infection-control coordinator or other
designated person, who should initiate referral to the qualified health-
care professional and complete necessary reports. Because multiple
factors contribute to the risk of infection after an occupational exposure
to blood, the following information should be included in the exposure
report, recorded in the exposed person's confidential medical record,
and provided to the qualified health-care professional :

e Date and time of exposure.

e Details of the procedure being performed, including where and
how the exposure occurred and whether the exposure involved a
sharp device, the type and brand of device, and how and when
during its handling the exposure occurred.

e Details of the exposure, including its severity and the type and
amount of fluid or material. For a percutaneous injury, severity
might be measured by the depth of the wound, gauge of the
needle, and whether fluid was injected; for a skin or mucous
membrane exposure, the estimated volume of material, duration of
contact, and the condition of the skin (e.g., chapped, abraded, or
intact) should be noted.

e Details regarding whether the source material was known to
contain HIV or other bloodborne pathogens, and, if the source was
infected with HIV, the stage of disease, history of antiretroviral
therapy, and viral load, if known.

e Details regarding the exposed person (e.g., hepatitis B vaccination
and vaccine-response status).

e Details regarding counseling, postexposure management, and
follow-up.

Each occupational exposure should be evaluated individually for its
potential to transmit HBV, HCV, and HIV, based on the following:

e The type and amount of body substance involved.

e The type of exposure (e.g., percutaneous injury, mucous
membrane or nonintact skin exposure, or bites resulting in blood
exposure to either person involved).

e Theinfection status of the source.

e The susceptibility of the exposed person (19).

All of these factors should be considered in assessing the risk for
infection and the need for further follow-up (e.g., PEP).

During 1990-1998, PHS published guidelines for PEP and other
management of health-care worker exposures to HBV, HCV, or HIV
(69,116-119). In 2001, these recommendations were updated and
consolidated into one set of PHS guidelines (19). The new guidelines
reflect the availability of new antiretroviral agents, new information
regarding the use and safety of HIV PEP, and considerations regarding
employing HIV PEP when resistance of the source patient's virus to
antiretroviral agents is known or suspected. In addition, the 2001
guidelines provide guidance to clinicians and exposed HCP regarding
when to consider HIV PEP and recommendations for PEP regimens
(29).

Hand Hygiene

Hand hygiene (e.g., handwashing, hand antisepsis, or surgical hand
antisepsis) substantially reduces potential pathogens on the hands and is
considered the single most critical measure for reducing the risk of
transmitting organisms to patients and HCP (120-123). Hospital-based
studies have demonstrated that noncompliance with hand hygiene
practices is associated with health-care—associated infections and the
spread of multiresistant organisms. Noncompliance also has been a
major contributor to outbreaks (123). The prevalence of health-
care—associated infections decreases as adherence of HCP to
recommended hand hygiene measures improves (124-126).

The microbial flora of the skin, first described in 1938, consist of
transient and resident microorganisms (127). Transient flora, which
colonize the superficial layers of the skin, are easier to remove by
routine handwashing. They are often acquired by HCP during direct
contact with patients or contaminated environmental surfaces; these
organisms are most freguently associated with health-care—associated
infections. Resident flora attached to deeper layers of the skin are more
resistant to removal and less likely to be associated with such
infections.

The preferred method for hand hygiene depends on the type of
procedure, the degree of contamination, and the desired persistence of
antimicrobial action on the skin (Table 2). For routine dental
examinations and nonsurgical procedures, handwashing and hand
antisepsis is achieved by using either a plain or antimicrobial soap and
water. If the hands are not visibly soiled, an alcohol-based hand rub is
adequate.

The purpose of surgical hand antisepsis is to eliminate transient flora
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TABLE 2. Hand-hygiene methods and indications

Method Agent Purpose

Duration (minimum) Indication*

Routine handwash Water and nonantimicrobial soap

(e.g.,plain soap’)
Antiseptic handwash ~ Water and antimicrobial soap (e.g.,
chloroxylenol [PCMX], triclosan)

Antiseptic hand rub  Alcohol-based hand rub?

Surgical antisepsis ~ Water and antimicrobial soap (e.g.,
chloroxylenol [PCMX], triclosan)

Water and non-antimicrobial soap
(e.g., plain soap) followed by an
alcohol-based surgical hand-scrub
product with persistent activity

Remove soil and transient 15 seconds?®
microorganisms

Remove or destroy
chlorhexidine, iodine and iodophors,  transient microorganisms
and reduce resident flora

Remove or destroy
transient microorganisms  agent is dry"
and reduce resident flora

Remove or destroy

chlorhexidine, iodine and iodophors,  transient microorganisms
and reduce resident flora  Follow manufacturer
(persistent effect)

Before and after treating each
patient(e.g., before glove placement
and after glove removal). After
barehanded touching of inanimate
objects likely to be contaminated by
blood or saliva. Before leaving the
dental operatory or the dental
laboratory. When visibly soiled. "
Before regloving after removing
gloves that are torn, cut, or punctured.

15 seconds®

Rub hands until the

Before donning sterile surgeon's
gloves for surgical procedures ' '

2-6 minutes

instructions for
surgical hand-scrub
product with

persistent activity

LEZS

* (7,9, 11,13, 113, 120-123, 125, 126, 136-138).

t Pathogenic organisms have been found on or around bar soap during and after use (139). Use of liquid soap with hands-free dispensing controls is preferable.
§ Time reported as effective in removing most transient flora from the skin. For most procedures, a vigorous rubbing together of all surfaces of premoistened lathered
hands and fingers for >15 seconds, followed by rinsing under a stream of cool or tepid water is recommended (9,120,123,140,141). Hands should always be dried

thoroughly before donning gloves.

1 Alcohol-based hand rubs should contain 60%-95% ethanol or isopropanol and should not be used in the presence of visible soil or organic material. If using an alcohol-
based hand rub, apply adequate amount to palm of one hand and rub hands together, covering all surfaces of the hands and fingers, until hands are dry. Follow
manufacturer's recommendations regarding the volume of product to use. If hands feel dry after rubbing them together for 10-15 seconds, an insufficient volume of
product likely was applied. The drying effect of alcohol can be reduced or eliminated by adding 1%-3% glycerol or other skin-conditioning agents (123).

* 3% After application of alcohol-based surgical hand-scrub product with persistent activity as recommended, allow hands and forearms to dry thoroughly and immediately
don sterile surgeon's gloves (144,145). Follow manufacturer instructions (122,123,137,146).

tTBefore beginning surgical hand scrub, remove all arm jewelry and any hand jewelry that may make donning gloves more difficult, cause gloves to tear more readily
(142,143), or interfere with glove usage (e.g., ability to wear the correct-sized glove or altered glove integrity).

and reduce resident flora for the duration of a procedure to prevent
introduction of organisms in the operative wound, if gloves become
punctured or torn. Skin bacteria can rapidly multiply under surgical
gloves if hands are washed with soap that is not antimicrobial
(127,128). Thus, an antimicrobial soap or alcohol hand rub with
persistent activity should be used before surgical procedures (129-131).

Agents used for surgical hand antisepsis should substantially reduce
microorganisms on intact skin, contain a nonirritating antimicrobial
preparation, have a broad spectrum of activity, be fast-acting, and have
a persistent effect (121,132-135). Persistence (i.e., extended
antimicrobial activity that prevents or inhibits survival of
microorganisms after the product is applied) is critical because
microorganisms can colonize on hands in the moist environment
underneath gloves (122).

Alcohol hand rubs are rapidly germicidal when applied to the skin
but should include such antiseptics as chlorhexidine, quaternary
ammonium compounds, octenidine, or triclosan to achieve persistent
activity (130). Factors that can influence the effectiveness of the
surgical hand antisepsis in addition to the choice of antiseptic agent
include duration and technique of scrubbing, as well as condition of the
hands, and techniques used for drying and gloving. CDC's 2002
guideline on hand hygiene in health-care settings provides more
complete information (123).

Selection of Antiseptic Agents

Selecting the most appropriate antiseptic agent for hand hygiene
requires consideration of multiple factors. Essential performance
characteristics of a product (e.g., the spectrum and persistence of
activity and whether or not the agent is fast-acting) should be
determined before selecting a product. Delivery system, cost per use,
reliable vendor support and supply are also considerations. Because
HCP acceptance is a major factor regarding compliance with
recommended hand hygiene protocols (122,123,147,148), considering
DHCP needs is critical and should include possible chemical alergies,
skin integrity after repeated use, compatibility with lotions used, and
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offensive agent ingredients (e.g., scent). Discussing specific
preparations or ingredients used for hand antisepsis is beyond the scope
of this report. DHCP should choose from commercially available HCP
handwashes when selecting agents for hand antisepsis or surgical hand
antisepsis.

Storage and Dispensing of Hand Care Products
Handwashing products, including plain (i.e., nonantimicrobial) soap
and antiseptic products, can become contaminated or support the
growth of microorganisms (122). Liquid products should be stored in
closed containers and dispensed from either disposable containers or
containers that are washed and dried thoroughly before refilling. Soap
should not be added to a partially empty dispenser, because this
practice of topping off might lead to bacterial contamination (149,150).
Store and dispense products according to manufacturers' directions.

Lotions

The primary defense against infection and transmission of pathogens
is healthy, unbroken skin. Frequent handwashing with soaps and
antiseptic agents can cause chronic irritant contact dermatitis among
DHCP. Damage to the skin changes skin flora, resulting in more
frequent colonization by staphylococci and gram-negative bacteria
(151,152). The potential of detergents to cause skin irritation varies
considerably, but can be reduced by adding emollients. Lotions are
often recommended to ease the dryness resulting from frequent
handwashing and to prevent dermatitis from glove use (153,154).
However, petroleum-based |otion formulations can weaken latex gloves
and increase permeability. For that reason, lotions that contain
petroleum or other oil emollients should only be used at the end of the
work day (122,155). Dental practitioners should obtain information
from lotion manufacturers regarding interaction between lotions,
gloves, dental materials, and antimicrobial products.

Fingernails and Artificial Nails
Although the relationship between fingernail length and wound



infection is unknown, keeping nails short is considered key because the
majority of flora on the hands are found under and around the
fingernails (156). Fingernails should be short enough to allow DHCP to
thoroughly clean underneath them and prevent glove tears (122). Sharp
nail edges or broken nails are also likely to increase glove failure. Long
artificial or natural nails can make donning gloves more difficult and
can cause gloves to tear more readily. Hand carriage of gram-negative
organisms has been determined to be greater among wearers of
artificial nails than among nonwearers, both before and after
handwashing (157-160). In addition, artificial fingernails or extenders
have been epidemiologically implicated in multiple outbreaks involving
fungal and bacterial infections in hospital intensive-care units and
operating rooms (161-164). Freshly applied nail polish on natura nails
does not increase the microbial load from periungual skin if fingernails
are short; however, chipped nail polish can harbor added bacteria
(165,166).

Jewelry

Studies have demonstrated that skin underneath rings is more heavily
colonized than comparable areas of skin on fingers without rings
(167-170). In a study of intensive-care nurses, multivariable analysis
determined rings were the only substantial risk factor for carriage of
gram-negative bacilli and Saphylococcus aureus, and the concentration
of organisms correlated with the number of rings worn (170). However,
two other studies demonstrated that mean bacterial colony counts on
hands after handwashing were similar among persons wearing rings and
those not wearing rings (169,171). Whether wearing rings increases the
likelihood of transmitting a pathogen is unknown; further studies are
needed to establish whether rings result in higher transmission of
pathogens in health-care settings. However, rings and decorative nail
jewelry can make donning gloves more difficult and cause gloves to
tear more readily (142,143). Thus, jewelry should not interfere with
glove use (e.g., impair ability to wear the correct-sized glove or alter

gloveintegrity).

Personal Protective Equipment

PPE is designed to protect the skin and the mucous membranes of the
eyes, nose, and mouth of DHCP from exposure to blood or OPIM. Use
of rotary dental and surgical instruments (e.g., handpieces or ultrasonic
scalers) and air-water syringes creates a visible spray that contains
primarily large-particle droplets of water, saliva, blood,
microorganisms, and other debris. This spatter travels only a short
distance and settles out quickly, landing on the floor, nearby operatory
surfaces, DHCP, or the patient. The spray also might contain certain
aerosols (i.e., particles of respirable size, <10 pum). Aerosols can remain
airborne for extended periods and can be inhaled. However, they should
not be confused with the large-particle spatter that makes up the bulk of
the spray from handpieces and ultrasonic scalers. Appropriate work
practices, including use of dental dams (172) and high-velocity air
evacuation, should minimize dissemination of droplets, spatter, and
aerosols (2).

Primary PPE used in oral health-care settings includes gloves,
surgical masks, protective eyewear, face shields, and protective
clothing (e.g., gowns and jackets). All PPE should be removed before
DHCP leave patient-care areas (13). Reusable PPE (e.g., clinician or
patient protective eyewear and face shields) should be cleaned with
soap and water, and when visibly soiled, disinfected between patients,
according to the manufacturer's directions (2,13). Wearing gloves,
surgical masks, protective eyewear, and protective clothing in specified
circumstances to reduce the risk of exposures to bloodborne pathogens
is mandated by OSHA (13). General work clothes (e.g., uniforms,
scrubs, pants, and shirts) are neither intended to protect against a hazard
nor considered PPE.

Masks, Protective Eyewear, Face Shields

A surgical mask that covers both the nose and mouth and protective
eyewear with solid side shields or a face shield should be worn by
DHCP during procedures and patient-care activities likely to generate
splashes or sprays of blood or body fluids. Protective eyewear for
patients shields their eyes from spatter or debris generated during dental

procedures. A surgical mask protects against microorganisms generated
by the wearer, with >95% bacterial filtration efficiency, and also
protects DHCP from large-particle droplet spatter that might contain
bloodborne pathogens or other infectious microorganisms (173). The
mask's outer surface can become contaminated with infectious droplets
from spray of oral fluids or from touching the mask with contaminated
fingers. Also, when a mask becomes wet from exhaled moist air, the
resistance to airflow through the mask increases, causing more airflow
to pass around edges of the mask. If the mask becomes wet, it should be
changed between patients or even during patient treatment, when
possible (2,174).

When airborne infection isolation precautions (expanded or
transmission-based) are necessary (e.g., for TB patients), a National
Institute for Occupational Safety and Health (NIOSH)-certified
particulate-filter respirator (e.g., N95, N99, or N100) should be used
(20). NO95 refers to the ability to filter 1-um particles in the unloaded
state with a filter efficiency of >95% (i.e., filter leakage <5%), given
flow rates of <50 L/min (i.e., approximate maximum airflow rate of
HCP during breathing). Available data indicate infectious droplet nuclei
measure 1-5 um; therefore, respirators used in health-care settings
should be able to efficiently filter the smallest particlesin thisrange.

The majority of surgical masks are not NIOSH-certified as
respirators, do not protect the user adequately from exposure to TB, and
do not satisfy OSHA requirements for respiratory protection (174,175).
However, certain surgical masks (i.e., surgical N95 respirator) do meet
the requirements and are certified by NIOSH as respirators. The level
of protection arespirator provides is determined by the efficiency of the
filter material for incoming air and how well the face piece fits or seals
to the face (e.g., qualitatively or quantitatively tested in a reliable way
to obtain a face-seal leakage of <10% and to fit the different facial sizes
and characteristics of HCP).

When respirators are used while treating patients with diseases
requiring airborne-transmission precautions (e.g., TB), they should be
used in the context of a complete respiratory protection program (175).
This program should include training and fit testing to ensure an
adequate seal between the edges of the respirator and the wearer's face.
Detailed information regarding respirator programs, including fit-test
procedures are available at http://www.cdc.gov/niosh/99-143.html
(174,176).

Protective Clothing

Protective clothing and equipment (e.g., gowns, lab coats, gloves,
masks, and protective eyewear or face shield) should be worn to
prevent contamination of street clothing and to protect the skin of
DHCP from exposures to blood and body substances (2,7,10,
11,13,137). OSHA bloodborne pathogens standard requires sleeves to
be long enough to protect the forearms when the gown is worn as PPE
(i.e., when spatter and spray of blood, saliva, or OPIM to the forearms
is anticipated) (13,14). DHCP should change protective clothing when
it becomes visibly soiled and as soon as feasible if penetrated by blood
or other potentially infectious fluids (2,13,14,137). All protective
clothing should be removed before leaving the work area (13).

Gloves and Gloving

DHCP wear gloves to prevent contamination of their hands when
touching mucous membranes, blood, saliva, or OPIM, and also to
reduce the likelihood that microorganisms present on the hands of
DHCP will be transmitted to patients during surgical or other patient-
care procedures (1,2,7,10). Medical gloves, both patient examination
and surgeon's gloves, are manufactured as single-use disposable items
that should be used for only one patient, then discarded. Gloves should
be changed between patients and when torn or punctured.

Wearing gloves does not eliminate the need for handwashing. Hand
hygiene should be performed immediately before donning gloves.
Gloves can have small, unapparent defects or can be torn during use,
and hands can become contaminated during glove removal
(122,177-187). These circumstances increase the risk of operative
wound contamination and exposure of the DHCP's hands to
microorganisms from patients. In addition, bacteria can multiply
rapidly in the moist environments underneath gloves, and thus, the

95



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

TABLE 3. Glove types and indications

Commercially available glove materials™

Glove Indication Comment Material Attributes
Patient Patient care, examinations, Medical device regulated by the Food and Natural-rubber latex (NRL) 1,2
examination  other nonsurgical proce- Drug Administration (FDA). Nitrile 2,3
gloves?® dures involving contact with Nitrile and chloroprene (neoprene) blends 2,3
mucous membranes, and Nonsterile and sterile single-use Nitrile & NRL blends 1,2,3
laboratory procedures disposable. Use for one patient and Butadiene methyl methacrylate 2,3
discard appropriately. Polyvinyl chloride (PVC, vinyl) 4
Polyurethane 4
Styrene-based copolymer 4,5
Surgeon's Surgical procedures Medical device regulated by the FDA. NRL 1,2
gloves*® Sterile and single-use disposable. Use for Nitrile 2,3
one patient and discard appropriately. Chloroprene (neoprene) 2,3
NRL and nitrile or chloroprene blends 2,3
Synthetic polyisoprene 2
Styrene-based copolymer 4,5
Polyurethane 4

Nonmedical Housekeeping procedures
gloves (e.g., cleaning and
disinfection)

Handling contaminated

sharps or chemicals
chemical protection.

Not for use during patient

care Santitize after use.

Not a medical device regulated by the FDA.

Commonly referred to as utility, industrial, or Nitrile
general purpose gloves. Should be puncture-
or chemical-resistant, depending on the task.
Latex gloves do not provide adequate

NRL and nitrile or chloroprene blends
Chloroprene (neoprene)

(S Sl SN
W Wwww

Butyl rubber

Fluoroelastomer ,4,6
Polyethylene and ethylene vinyl alcohol
copolymer 3,4,6

* Physical properties can vary by material, manufacturer, and protein and chemical composition.

11 contains allergenic NRL proteins.
2 vulcanized rubber, contains allergenic rubber processing chemicals.
3 likely to have enhanced chemical or puncture resistance.
4 nonvulcanized and does not contain rubber processing chemicals.
5 inappropriate for use with methacrylates.
6 resistant to most methacrylates.

§ Medical or dental gloves include patient-examination gloves and surgeon's (i.e., surgical) gloves and are medical devices regulated by the FDA. Only FDA-cleared
medical or dental patient-examination gloves and surgical gloves can be used for patient care.

hands should be dried thoroughly before donning gloves and washed
again immediately after glove removal.

Types of Gloves

Because gloves are task-specific, their selection should be based on
the type of procedure to be performed (e.g., surgery or patient
examination) (Table 3). Sterile surgeon's gloves must meet standards
for sterility assurance established by FDA and are less likely than
patient examination gloves to harbor pathogens that could contaminate
an operative wound (188). Appropriate gloves in the correct size should
be readily accessible (13).

Glove Integrity

Limited studies of the penetrability of different glove materials under
conditions of use have been conducted in the dental environment.
Consistent with observations in clinical medicine, leakage rates vary by
glove material (e.g., latex, vinyl, and nitrile), duration of use, and type
of procedure performed (182,184,186,189-191), as well as by
manufacturer (192—194). The frequency of perforations in surgeon's
gloves used during outpatient oral surgical procedures has been
determined to range from 6% to 16% (181,185,195,196).

Studies have demonstrated that HCP and DHCP are frequently
unaware of minute tears in gloves that occur during use
(186,190,191,197). These studies determined that gloves developed
defects in 30 minutes—3 hours, depending on type of glove and
procedure. Investigators did not determine an optimal time for changing
gloves during procedures.

During dental procedures, patient examination and surgeon's gloves
commonly contact multiple types of chemicals and materials (e.g.,
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disinfectants and antiseptics, composite resins, and bonding agents) that
can compromise the integrity of latex as well as vinyl, nitrile, and other
synthetic glove materials (198-206). In addition, latex gloves can
interfere with the setting of vinyl polysiloxane impression materials
(207-209), although the setting is apparently not adversely affected by
synthetic vinyl gloves (207,208). Given the diverse selection of dental
materials on the market, dental practitioners should consult glove
manufacturers regarding the chemical compatibility of glove materials.

If the integrity of a glove is compromised (e.g., punctured), it should
be changed as soon as possible (13,210,211). Washing latex gloves
with plain soap, chlorhexidine, or acohol can lead to the formation of
glove micropunctures (177,212,213) and subsequent hand
contamination (138). Because this condition, known as wicking, can
alow penetration of liquids through undetected holes, washing gloves
is not recommended. After a hand rub with alcohol, the hands should be
thoroughly dried before gloving, because hands still wet with an
alcohol-based hand hygiene product can increase the risk of glove
perforation (192).

FDA regulates the medical glove industry, which includes gloves
marketed as sterile surgeon's and sterile or nonsterile patient
examination gloves. General-purpose utility gloves are also used in
dental health-care settings but are not regulated by FDA because they
are not promoted for medical use. More rigorous standards are applied
to surgeon's than to examination gloves. FDA has identified acceptable
quality levels (e.g., maximum defects allowed) for glove manufacturers
(214), but even intact gloves eventually fail with exposure to
mechanical (e.g., sharps, fingernails, or jewelry) and chemica (e.g.,
dimethyacrylates) hazards and over time. These variables can be
controlled, ultimately optimizing glove performance, by 1) maintaining



short fingernails, 2) minimizing or eliminating hand jewelry, and 3)
using engineering and work-practice controlsto avoid injuries with sharps.

Sterile Surgeon's Gloves and Double-Gloving During
Oral Surgical Procedures

Certain limited studies have determined no difference in
postoperative infection rates after routine tooth extractions when
surgeons wore either sterile or nonsterile gloves (215,216). However,
wearing sterile surgeon's gloves during surgical procedures is supported
by a strong theoretical rationale (2,7,137). Sterile gloves minimize
transmission of microorganisms from the hands of surgical DHCP to
patients and prevent contamination of the hands of surgical DHCP with
the patient's blood and body fluids (137). In addition, sterile surgeon's
gloves are more rigorously regulated by FDA and therefore might
provide an increased level of protection for the provider if exposure to
blood islikely.

Although the effectiveness of wearing two pairs of gloves in
preventing disease transmission has not been demonstrated, the
majority of studies anong HCP and DHCP have demonstrated a lower
frequency of inner glove perforation and visible blood on the surgeon's
hands when double gloves are worn (181,185,195,196,198,217-219). In
one study evaluating double gloves during oral surgical and dental
hygiene procedures, the perforation of outer latex gloves was greater
during longer procedures (i.e., >45 minutes), with the highest rate
(10%) of perforation occurring during oral surgery procedures (196).
Based on these studies, double gloving might provide additional
protection from occupational blood contact (220). Double gloving does
not appear to substantially reduce either manual dexterity or tactile
sensitivity (221-223). Additional protection might also be provided by
specialty products (e.g., orthopedic surgical gloves and glove liners) (224).

Contact Dermatitis and Latex Hypersensitivity
Occupationally related contact dermatitis can develop from frequent
and repeated use of hand hygiene products, exposure to chemicals, and
glove use. Contact dermatitis is classified as either irritant or alergic.
Irritant contact dermatitis is common, nonallergic, and develops as dry,
itchy, irritated areas on the skin around the area of contact. By
comparison, alergic contact dermatitis (type IV hypersensitivity) can
result from exposure to accelerators and other chemicals used in the
manufacture of rubber gloves (e.g., natural rubber latex, nitrile, and
neoprene), as well as from other chemicals found in the dental practice
setting (e.g., methacrylates and glutaraldehyde). Allergic contact
dermatitis often manifests as a rash beginning hours after contact and,
similar to irritant dermatitis, is usually confined to the area of contact.

Latex alergy (type | hypersensitivity to latex proteins) can be amore
serious systemic alergic reaction, usually beginning within minutes of
exposure but sometimes occurring hours later and producing varied
symptoms. More common reactions include runny nose, sneezing, itchy
eyes, scratchy throat, hives, and itchy burning skin sensations. More
severe symptoms include asthma marked by difficult breathing,
coughing spells, and wheezing; cardiovascular and gastrointestinal
ailments; and in rare cases, anaphylaxis and death (32,225). The
American Dental Association (ADA) began investigating the
prevalence of type | latex hypersensitivity among DHCP at the ADA
annual meeting in 1994. In 1994 and 1995, approximately 2,000
dentists, hygienists, and assistants volunteered for skin-prick testing.
Data demonstrated that 6.2% of those tested were positive for type |
latex hypersensitivity (226). Data from the subsequent 5 years of this
ongoing cross-sectional study indicated a decline in prevalence from
8.5% to 4.3% (227). This downward trend is similar to that reported by
other studies and might be related to use of latex gloves with lower
allergen content (228-230).

Natural rubber latex proteins responsible for latex allergy are
attached to glove powder. When powdered latex gloves are worn, more
latex protein reaches the skin. In addition, when powdered latex gloves
are donned or removed, latex protein/powder particles become
aerosolized and can be inhaled, contacting mucous membranes (231).
As aresult, allergic patients and DHCP can experience cutaneous,
respiratory, and conjunctival symptoms related to latex protein
exposure. DHCP can become sensitized to latex protein with repeated

exposure (232-236). Work areas where only powder-free, low-alergen
latex gloves are used demonstrate low or undetectable amounts of latex
alergy-causing proteins (237-239) and fewer symptoms among HCP
related to natural rubber latex allergy. Because of the role of glove
powder in exposure to latex protein, NIOSH recommends that if latex
gloves are chosen, HCP should be provided with reduced protein,
powder-free gloves (32). Nonlatex (e.g., nitrile or vinyl) powder-free
and low-protein gloves are also available (31,240). Although rare,
potentially life-threatening anaphylactic reactions to latex can occur;
dental practices should be appropriately equipped and have procedures
in place to respond to such emergencies.

DHCP and dental patients with latex allergy should not have direct
contact with latex-containing materials and should be in a latex-safe
environment with all latex-containing products removed from their
vicinity (31). Dental patients with histories of latex alergy can be at
risk from dental products (e.g., prophylaxis cups, rubber dams,
orthodontic elastics, and medication vials) (241). Any latex-containing
devices that cannot be removed from the treatment environment should
be adequately covered or isolated. Persons might also be alergic to
chemicals used in the manufacture of natural rubber latex and synthetic
rubber gloves as well as metals, plastics, or other materials used in
dental care. Taking thorough health histories for both patients and
DHCP, followed by avoidance of contact with potential allergens can
minimize the possibility of adverse reactions. Certain common
predisposing conditions for latex allergy include previous history of
allergies, a history of spina bifida, urogenital anomalies, or alergies to
avocados, kiwis, nuts, or bananas. The following precautions should be
considered to ensure safe treatment for patients who have possible or
documented latex allergy:

e Be aware that latent allergens in the ambient air can cause
respiratory or anaphylactic symptoms among persons with latex
hypersensitivity. Patients with latex alergy can be scheduled for
the first appointment of the day to minimize their inadvertent
exposure to airborne latex particles.

e Communicate with other DHCP regarding patients with latex
alergy (e.g., by oral instructions, written protocols, and posted
signage) to prevent them from bringing latex-containing materials
into the treatment area.

e Frequently clean all working areas contaminated with latex
powder or dust.

e Have emergency treatment kits with latex-free products available
at all times.

o If latex-related complications occur during or after a procedure,
manage the reaction and seek emergency assistance as indicated.
Follow current medical emergency response recommendations for
management of anaphylaxis (32).

Sterilization and Disinfection of Patient-Care Items

Patient-care items (dental instruments, devices, and equipment) are
categorized as critical, semicritical, or noncritical, depending on the
potential risk for infection associated with their intended use (Table 4)
(242). Critical items used to penetrate soft tissue or bone have the
greatest risk of transmitting infection and should be sterilized by heat.
Semicritical items touch mucous membranes or nonintact skin and have
alower risk of transmission; because the majority of semicritical items
in dentistry are heat-tolerant, they also should be sterilized by using
heat. If a semicritical item is heat-sensitive, it should, at a minimum, be
processed with high-level disinfection (2).

Noncritical patient-care items pose the least risk of transmission of
infection, contacting only intact skin, which can serve as an effective
barrier to microorganisms. In the majority of cases, cleaning, or if
visibly soiled, cleaning followed by disinfection with an EPA-
registered hospital disinfectant is adequate. When the item is visibly
contaminated with blood or OPIM, an EPA-registered hospital
disinfectant with a tuberculocidal claim (i.e., intermediate-level
disinfectant) should be used (2,243,244). Cleaning or disinfection of
certain noncritical patient-care items can be difficult or damage the
surfaces; therefore, use of disposable barrier protection of these
surfaces might be a preferred alternative.

FDA-cleared sterilant/high-level disinfectants and EPA-registered
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TABLE 4. Infection-control categories of patient-care instruments

Category Definition

Dental instrument or item

Critical Penetrates soft tissue, contacts bone, enters into or contacts the
blood-stream or other normally sterile tissue.

Semicritical Contacts mucous membranes or nonintact skin; will not penetrate
soft tissue, contact bone, enter into or contact the bloodstream or
other normally sterile tissue.

Noncritical Contacts intact skin.

Surgical instruments, periodontal scalers, scalpel blades, surgical
dental burs

Dental mouth mirror, amalgam condenser, reusable dental

impression trays, dental handpieces*

Radiograph head/cone, blood pressure cuff, facebow, pulse
oximeter

*Although dental handpieces are considered a semicritical item, they should always be
Handpieces and Other Devices Attached to Air or Waterlines for detailed information.

disinfectants must have clear label claims for intended use, and
manufacturer instructions for use must be followed (245). A more
complete description of the regulatory framework in the United States
by which liquid chemical germicides are evaluated and regulated is
included (Appendix A).

Three levels of disinfection, high, intermediate, and low, are used for
patient-care devices that do not require sterility and two levels,
intermediate and low, for environmental surfaces (242). The intended
use of the patient-care item should determine the recommended level of
disinfection. Dental practices should follow the product manufacturer's
directions regarding concentrations and exposure time for disinfectant
activity relative to the surface to be disinfected (245). A summary of
sterilization and disinfection methods is included (Appendix C).

Transporting and Processing Contaminated Critical
and Semicritical Patient-Care Items

DHCP can be exposed to microorganisms on contaminated
instruments and devices through percutaneous injury, contact with
nonintact skin on the hands, or contact with mucous membranes of the
eyes, nose, or mouth. Contaminated instruments should be handled
carefully to prevent exposure to sharp instruments that can cause a
percutaneous injury. Instruments should be placed in an appropriate
container at the point of use to prevent percutaneous injuries during
transport to the instrument processing area (13).

Instrument processing requires multiple steps to achieve sterilization
or high-level disinfection. Sterilization is a complex process requiring
specialized equipment, adequate space, qualified DHCP who are
provided with ongoing training, and regular monitoring for quality
assurance (247). Correct cleaning, packaging, sterilizer loading
procedures, sterilization methods, or high-level disinfection methods
should be followed to ensure that an instrument is adequately processed
and safe for reuse on patients.

Instrument Processing Area

DHCP should process all instruments in a designated central
processing area to more easily control quality and ensure safety (248).
The central processing area should be divided into sections for 1)
receiving, cleaning, and decontamination; 2) preparation and
packaging; 3) sterilization; and 4) storage. Ideally, walls or partitions
should separate the sections to control traffic flow and contain
contaminants generated during processing. When physical separation of
these sections cannot be achieved, adequate spatial separation might be
satisfactory if the DHCP who process instruments are trained in work
practices to prevent contamination of clean areas (248). Space should
be adequate for the volume of work anticipated and the items to be
stored (248).

Receiving, Cleaning, and Decontamination

Reusable instruments, supplies, and equipment should be received,
sorted, cleaned, and decontaminated in one section of the processing
area. Cleaning should precede all disinfection and sterilization
processes; it should involve removal of debris as well as organic and
inorganic contamination. Removal of debris and contamination is
achieved either by scrubbing with a surfactant, detergent, and water, or
by an automated process (e.g., ultrasonic cleaner or washer-disinfector)
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heat-sterilized between uses and not high-level disinfected (246). See Dental

using chemical agents. If visible debris, whether inorganic or organic
matter, is not removed, it will interfere with microbial inactivation and
can compromise the disinfection or sterilization process (244,249-252).
After cleaning, instruments should be rinsed with water to remove
chemical or detergent residue. Splashing should be minimized during
cleaning and rinsing (13). Before final disinfection or sterilization,
instruments should be handled as though contaminated.

Considerations in selecting cleaning methods and equipment include
1) efficacy of the method, process, and equipment; 2) compatibility
with items to be cleaned; and 3) occupational health and exposure risks.
Use of automated cleaning equipment (e.g., ultrasonic cleaner or
washer-disinfector) does not require presoaking or scrubbing of
instruments and can increase productivity, improve cleaning
effectiveness, and decrease worker exposure to blood and body fluids.
Thus, using automated equipment can be safer and more efficient than
manually cleaning contaminated instruments (253).

If manual cleaning is not performed immediately, placing
instruments in a puncture-resistant container and soaking them with
detergent, a disinfectant/detergent, or an enzymatic cleaner will prevent
drying of patient material and make cleaning easier and less time-
consuming. Use of aliquid chemical sterilant/high-level disinfectant
(e.g., glutaraldehyde) as a holding solution is not recommended (244).
Using work-practice controls (e.g., long-handled brush) to keep the
scrubbing hand away from sharp instruments is recommended (14). To
avoid injury from sharp instruments, DHCP should wear puncture-
resistant, heavy-duty utility gloves when handling or manually cleaning
contaminated instruments and devices (6). Employees should not reach
into trays or containers holding sharp instruments that cannot be seen
(e.g., sinks filled with soapy water in which sharp instruments have
been placed). Work-practice controls should include use of a strainer-
type basket to hold instruments and forceps to remove the items.
Because splashing is likely to occur, a mask, protective eyewear or face
shield, and gown or jacket should be worn (13).

Preparation and Packaging

In another section of the processing area, cleaned instruments and
other dental supplies should be inspected, assembled into sets or trays,
and wrapped, packaged, or placed into container systems for
sterilization. Hinged instruments should be processed open and
unlocked. An internal chemical indicator should be placed in every
package. In addition, an external chemical indicator (e.g., chemical
indicator tape) should be used when the internal indicator cannot be
seen from outside the package. For unwrapped loads, at a minimum, an
internal chemical indicator should be placed in the tray or cassette with
items to be sterilized (254) (see Sterilization of Unwrapped
Instruments). Dental practices should refer to the manufacturer's
instructions regarding use and correct placement of chemical indicators
(see Sterilization Monitoring). Critical and semicritical instruments that
will be stored should be wrapped or placed in containers (e.g., cassettes
or organizing trays) designed to maintain sterility during storage
(2,247,255-257).

Packaging materials (e.g., wraps or container systems) allow
penetration of the sterilization agent and maintain sterility of the
processed item after sterilization. Materials for maintaining sterility of
instruments during transport and storage include wrapped perforated



instrument cassettes, peel pouches of plastic or paper, and sterilization
wraps (i.e., woven and nonwoven). Packaging materials should be
designed for the type of sterilization process being used (256-259).

Sterilization

The sterilization section of the processing area should include the
sterilizers and related supplies, with adequate space for loading,
unloading, and cool down. The area can also include incubators for
analyzing spore tests and enclosed storage for sterile items and
disposable (single-use) items (260). Manufacturer and local building
code specifications will determine placement and room ventilation
requirements.

Sterilization Procedures. Heat-tolerant dental instruments usually
are sterilized by 1) steam under pressure (autoclaving), 2) dry heat, or
3) unsaturated chemical vapor. All sterilization should be performed by
using medical sterilization equipment cleared by FDA. The sterilization
times, temperatures, and other operating parameters recommended by
the manufacturer of the equipment used, as well as instructions for
correct use of containers, wraps, and chemical or biological indicators,
should always be followed (243,247).

Items to be sterilized should be arranged to permit free circulation of
the sterilizing agent (e.g., steam, chemical vapor, or dry heat);
manufacturer's instructions for loading the sterilizer should be followed
(248,260). Instrument packs should be allowed to dry inside the
sterilizer chamber before removing and handling. Packs should not be
touched until they are cool and dry because hot packs act as wicks,
absorbing moisture, and hence, bacteria from hands (247). The ability
of equipment to attain physical parameters required to achieve
sterilization should be monitored by mechanical, chemical, and
biological indicators. Sterilizers vary in their types of indicators and
their ability to provide readings on the mechanical or physical
parameters of the sterilization process (e.g., time, temperature, and
pressure). Consult with the sterilizer manufacturer regarding selection
and use of indicators.

Steam Sterilization. Among sterilization methods, steam
sterilization, which is dependable and economicadl, is the most widely
used for wrapped and unwrapped critical and semicritical items that are
not sensitive to heat and moisture (260). Steam sterilization requires
exposure of each item to direct steam contact at a required temperature
and pressure for a specified time needed to kill microorganisms. Two
basic types of steam sterilizers are the gravity displacement and the
high-speed prevacuum sterilizer.

The majority of tabletop sterilizers used in a dental practice are
gravity displacement sterilizers, although prevacuum sterilizers are
becoming more widely available. In gravity displacement sterilizers,
steam is admitted through steam lines, a steam generator, or self-
generation of steam within the chamber. Unsaturated air is forced out of
the chamber through a vent in the chamber wall. Trapping of air is a
concern when using saturated steam under gravity displacement; errors
in packaging items or overloading the sterilizer chamber can result in
cool air pockets and items not being sterilized.

Prevacuum sterilizers are fitted with a pump to create a vacuum in
the chamber and ensure air removal from the sterilizing chamber before
the chamber is pressurized with steam. Relative to gravity
displacement, this procedure allows faster and more positive steam
penetration throughout the entire load. Prevacuum sterilizers should be
tested periodically for adequate air removal, as recommended by the
manufacturer. Air not removed from the chamber will interfere with
steam contact. If a sterilizer fails the air removal test, it should not be
used until inspected by sterilizer maintenance personnel and it passes
the test (243,247). Manufacturer's instructions, with specific details
regarding operation and user maintenance information, should be
followed.

Unsaturated Chemical-Vapor Sterilization. Unsaturated chemical-
vapor sterilization involves heating a chemical solution of primarily
alcohol with 0.23% formaldehyde in a closed pressurized chamber.
Unsaturated chemical vapor sterilization of carbon steel instruments
(e.g., dental burs) causes less corrosion than steam sterilization because
of the low level of water present during the cycle. Instruments should
be dry before sterilizing. State and local authorities should be consulted

for hazardous waste disposal requirements for the sterilizing solution.

Dry-Heat Sterilization. Dry heat is used to sterilize materials that
might be damaged by moist heat (e.g., burs and certain orthodontic
instruments). Although dry heat has the advantages of low operating
cost and being noncorrosive, it is a prolonged process and the high
temperatures required are not suitable for certain patient-care items and
devices (261).

Dry-heat sterilizers used in dentistry include static-air and forced-air
types.

e The static-air type is commonly called an oven-type sterilizer.
Heating coils in the bottom or sides of the unit cause hot air to rise
inside the chamber through natural convection.

e Theforced-air typeisalso known as arapid heat-transfer sterilizer.
Heated air is circulated throughout the chamber at a high velocity,
permitting more rapid transfer of energy from the air to the
instruments, thereby reducing the time needed for sterilization.

Sterilization of Unwrapped Instruments. An unwrapped cycle
(sometimes called flash sterilization) is a method for sterilizing
unwrapped patient-care items for immediate use. The time required for
unwrapped sterilization cycles depends on the type of sterilizer and the
type of item (i.e., porous or nonporous) to be sterilized (243). The
unwrapped cycle in tabletop sterilizers is preprogrammed by the
manufacturer to a specific time and temperature setting and can include
adrying phase at the end to produce a dry instrument with much of the
heat dissipated. If the drying phase requirements are unclear, the
operation manual or manufacturer of the sterilizer should be consulted.
If the unwrapped sterilization cycle in a steam sterilizer does not
include a drying phase, or has only a minimal drying phase, items
retrieved from the sterilizer will be hot and wet, making aseptic
transport to the point of use more difficult. For dry-heat and chemical-
vapor sterilizers, adrying phase is not required.

Unwrapped sterilization should be used only under certain
conditions: 1) thorough cleaning and drying of instruments precedes the
unwrapped sterilization cycle; 2) mechanical monitors are checked and
chemical indicators used for each cycle; 3) care is taken to avoid
thermal injury to DHCP or patients; and 4) items are transported
aseptically to the point of use to maintain sterility (134,258,262).
Because all implantable devices should be quarantined after
sterilization until the results of biological monitoring are known,
unwrapped or flash sterilization of implantable items is not
recommended (134).

Critical instruments sterilized unwrapped should be transferred
immediately by using aseptic technique, from the sterilizer to the actual
point of use. Critical instruments should not be stored unwrapped (260).
Semicritical instruments that are sterilized unwrapped on atray or in a
container system should be used immediately or within a short time.
When sterile items are open to the air, they will eventually become
contaminated. Storage, even temporary, of unwrapped semicritical
instruments is discouraged because it permits exposure to dust, airborne
organisms, and other unnecessary contamination before use on a patient
(260). A carefully written protocol for minimizing the risk of
contaminating unwrapped instruments should be prepared and followed
(260).

Other Sterilization M ethods. Heat-sensitive critical and semicritical
instruments and devices can be sterilized by immersing them in liquid
chemical germicides registered by FDA as sterilants. When using a
liquid chemical germicide for sterilization, certain poststerilization
procedures are essential. Items need to be 1) rinsed with sterile water
after removal to remove toxic or irritating residues; 2) handled using
sterile gloves and dried with sterile towels; and 3) delivered to the point
of use in an aseptic manner. If stored before use, the instrument should
not be considered sterile and should be sterilized again just before use.
In addition, the sterilization process with liquid chemical sterilants
cannot be verified with biological indicators (263).

Because of these limitations and because liquid chemical sterilants
can require approximately 12 hours of complete immersion, they are
almost never used to sterilize instruments. Rather, these chemicals are
more often used for high-level disinfection (249). Shorter immersion
times (12-90 minutes) are used to achieve high-level disinfection of
semicritical instruments or items. These powerful, sporicidal chemicals
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(e.g., glutaraldehyde, peracetic acid, and hydrogen peroxide) are highly
toxic (244,264,265). Manufacturer instructions (e.g., regarding dilution,
immersion time, and temperature) and safety precautions for using
chemical sterilants/high-level disinfectants must be followed precisely
(15,245). These chemicals should not be used for applications other
than those indicated in their label instructions. Misapplications include
use as an environmental surface disinfectant or instrument-holding
solution.

When using appropriate precautions (e.g., closed containers to limit
vapor release, chemically resistant gloves and aprons, goggles, and face
shields), glutaraldehyde-based products can be used without tissue
irritation or adverse health effects. However, dermatologic, eye
irritation, respiratory effects, and skin sensitization have been reported
(266-268). Because of their lack of chemical resistance to
glutaraldehydes, medical gloves are not an effective barrier (200,269,
270). Other factors might apply (e.g., room exhaust ventilation or 10 air
exchanges/hour) to ensure DHCP safety (266,271). For all of these
reasons, using heat-sensitive semicritical items that must be processed
with liquid chemical germicides is discouraged; heat-tolerant or
disposable alternatives are available for the majority of such items.

Low-temperature sterilization with ethylene oxide gas (ETO) has
been used extensively in larger health-care facilities. Its primary
advantage is the ability to sterilize heat- and moisture-sensitive patient-
care items with reduced deleterious effects. However, extended
sterilization times of 10-48 hours and potential hazards to patients and
DHCP requiring stringent health and safety requirements (272-274)
make this method impractical for private-practice settings. Handpieces
cannot be effectively sterilized with this method because of decreased
penetration of ETO gas flow through a small lumen (250,275). Other
types of low-temperature sterilization (e.g., hydrogen peroxide gas
plasma) exist but are not yet practical for dental offices.

Bead sterilizers have been used in dentistry to sterilize small metallic
instruments (e.g., endodontic files). FDA has determined that a risk of
infection exists with these devices because of their potential failure to
sterilize dental instruments and has required their commercial
distribution cease unless the manufacturer files a premarket approval
application. If a bead sterilizer is employed, DHCP assume the risk of
employing a dental device FDA has deemed neither safe nor effective
(276).

Sterilization Monitoring. Monitoring of sterilization procedures
should include a combination of process parameters, including
mechanical, chemical, and biological (247,248,277). These parameters
evaluate both the sterilizing conditions and the procedure's
effectiveness.

Mechanical techniques for monitoring sterilization include assessing
cycle time, temperature, and pressure by observing the gauges or
displays on the sterilizer and noting these parameters for each load
(243,248). Some tabletop sterilizers have recording devices that print
out these parameters. Correct readings do not ensure sterilization, but
incorrect readings can be the first indication of a problem with the
sterilization cycle.

Chemical indicators, internal and external, use sensitive chemicals to
assess physical conditions (e.g., time and temperature) during the
sterilization process. Although chemical indicators do not prove
sterilization has been achieved, they allow detection of certain
equipment malfunctions, and they can help identify procedural errors.
External indicators applied to the outside of a package (e.g., chemical
indicator tape or special markings) change color rapidly when a specific
parameter is reached, and they verify that the package has been exposed
to the sterilization process. Internal chemical indicators should be used
inside each package to ensure the sterilizing agent has penetrated the
packaging material and actually reached the instruments inside. A
single-parameter internal chemical indicator provides information
regarding only one sterilization parameter (e.g., time or temperature).
Multiparameter internal chemical indicators are designed to react to >2
parameters (e.g., time and temperature; or time, temperature, and the
presence of steam) and can provide a more reliable indication that
sterilization conditions have been met (254). Multiparameter internal
indicators are available only for steam sterilizers (i.e., autoclaves).

Because chemical indicator test results are received when the
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sterilization cycle is complete, they can provide an early indication of a
problem and where in the process the problem might exist. If either
mechanical indicators or internal or external chemical indicators
indicate inadequate processing, items in the load should not be used
until reprocessed (134).

Biological indicators (BIs) (i.e., spore tests) are the most accepted
method for monitoring the sterilization process (278,279) because they
assess it directly by killing known highly resistant microorganisms
(e.g., Geobacillus or Bacillus species), rather than merely testing the
physical and chemical conditions necessary for sterilization (243).
Because spores used in Bls are more resistant and present in greater
numbers than the common microbial contaminants found on patient-
care equipment, an inactivated Bl indicates other potential pathogensin
the load have been killed (280).

Correct functioning of sterilization cycles should be verified for each
sterilizer by the periodic use (at least weekly) of Bls (2,9,134,243,278,
279). Every load containing implantable devices should be monitored
with such indicators (248), and the items quarantined until Bl results
are known. However, in an emergency, placing implantable items in
quarantine until spore tests are known to be negative might be
impossible.

Manufacturer's directions should determine the placement and
location of Bl in the sterilizer. A control BI, from the same lot as the
test indicator and not processed through the sterilizer, should be
incubated with the test Bl; the control Bl should yield positive results
for bacterial growth.

In-office biological monitoring is available; mail-in sterilization
monitoring services (e.g., from private companies or dental schools)
can also be used to test both the Bl and the control. Although some
DHCP have expressed concern that delays caused by mailing
specimens might cause false-negatives, studies have determined that
mail delays have no substantial effect on final test results (281,282).

Procedures to follow in the event of a positive spore test have been
developed (243,247). If the mechanical (e.g., time, temperature, and
pressure) and chemical (i.e., internal or external) indicators demonstrate
that the sterilizer is functioning correctly, a single positive spore test
probably does not indicate sterilizer malfunction. Items other than
implantable devices do not necessarily need to be recalled; however the
spore test should be repeated immediately after correctly loading the
sterilizer and using the same cycle that produced the failure. The
sterilizer should be removed from service, and all records reviewed of
chemical and mechanical monitoring since the last negative Bl test.
Also, sterilizer operating procedures should be reviewed, including
packaging, loading, and spore testing, with all persons who work with
the sterilizer to determine whether operator error could be responsible
(9,243,247). Overloading, failure to provide adequate package
separation, and incorrect or excessive packaging material are all
common reasons for a positive Bl in the absence of mechanical failure
of the sterilizer unit (260). A second monitored sterilizer in the office
can be used, or a loaner from a sales or repair company obtained, to
minimize office disruption while waiting for the repeat BI.

If the repeat test is negative and chemical and mechanical monitoring
indicate adequate processing, the sterilizer can be put back into service.
If the repeat Bl test is positive, and packaging, loading, and operating
procedures have been confirmed as performing correctly, the sterilizer
should remain out of service until it has been inspected, repaired, and
rechallenged with Bl tests in three consecutive empty chamber
sterilization cycles (9,243). When possible, items from suspect loads
dating back to the last negative Bl should be recalled, rewrapped, and
resterilized (9,283).

A more conservative approach has been recommended (247) in
which any positive spore test is assumed to represent sterilizer
malfunction and requires that all materials processed in that sterilizer,
dating from the sterilization cycle having the last negative biologic
indicator to the next cycle indicating satisfactory biologic indicator
results, should be considered nonsterile and retrieved, if possible, and
reprocessed or held in quarantine until the results of the repeat Bl are
known. This approach is considered conservative because the margin of
safety in steam sterilization is sufficient enough that infection risk,
associated with items in a load indicating spore growth, is minimal,



particularly if the item was properly cleaned and the temperature was
achieved (e.g., as demonstrated by acceptable chemical indicator or
temperature chart) (243). Published studies are not available that
document disease transmission through a nonretrieved surgical
instrument after a steam sterilization cycle with a positive biological
indicator (243). This more conservative approach should always be
used for sterilization methods other than steam (e.g., dry heat,
unsaturated chemical vapor, ETO, or hydrogen peroxide gas plasma)
(243).

Results of biological monitoring should be recorded and sterilization
monitoring records (i.e., mechanical, chemical, and biological) retained
long enough to comply with state and local regulations. Such records
are a component of an overall dental infection-control program (see
Program Evaluation).

Storage of Sterilized Items and Clean Dental Supplies

The storage area should contain enclosed storage for sterile items and
disposable (single-use) items (173). Storage practices for wrapped
sterilized instruments can be either date- or event-related. Packages
containing sterile supplies should be inspected before use to verify
barrier integrity and dryness. Although some health-care facilities
continue to date every sterilized package and use shelf-life practices,
other facilities have switched to event-related practices (243). This
approach recognizes that the product should remain sterile indefinitely,
unless an event causes it to become contaminated (e.g., torn or wet
packaging) (284). Even for event-related packaging, minimally, the
date of sterilization should be placed on the package, and if multiple
sterilizers are used in the facility, the sterilizer used should be indicated
on the outside of the packaging material to facilitate the retrieval of
processed itemsin the event of a sterilization failure (247). If packaging
is compromised, the instruments should be recleaned, packaged in new
wrap, and sterilized again.

Clean supplies and instruments should be stored in closed or covered
cabinets, if possible (285). Dental supplies and instruments should not
be stored under sinks or in other locations where they might become wet.

Environmental Infection Control

In the dental operatory, environmental surfaces (i.e., a surface or
equipment that does not contact patients directly) can become
contaminated during patient care. Certain surfaces, especially ones
touched frequently (e.g., light handles, unit switches, and drawer
knobs) can serve as reservoirs of microbial contamination, although
they have not been associated directly with transmission of infection to
either DHCP or patients. Transfer of microorganisms from
contaminated environmental surfaces to patients occurs primarily
through DHCP hand contact (286,287). When these surfaces are
touched, microbial agents can be transferred to instruments, other
environmental surfaces, or to the nose, mouth, or eyes of workers or
patients. Although hand hygiene is key to minimizing this transferal,
barrier protection or cleaning and disinfecting of environmental
surfaces also protects against health-care—associated infections.

Environmental surfaces can be divided into clinical contact surfaces
and housekeeping surfaces (249). Because housekeeping surfaces (e.g.,
floors, walls, and sinks) have limited risk of disease transmission, they
can be decontaminated with less rigorous methods than those used on
dental patient-care items and clinical contact surfaces (244). Strategies
for cleaning and disinfecting surfaces in patient-care areas should
consider the 1) potential for direct patient contact; 2) degree and
frequency of hand contact; and 3) potential contamination of the
surface with body substances or environmental sources of
microorganisms (e.g., soil, dust, or water).

Cleaning is the necessary first step of any disinfection process.
Cleaning is a form of decontamination that renders the environmental
surface safe by removing organic matter, salts, and visible sails, all of
which interfere with microbial inactivation. The physical action of
scrubbing with detergents and surfactants and rinsing with water
removes substantial numbers of microorganisms. If a surface is not
cleaned first, the success of the disinfection process can be
compromised. Removal of all visible blood and inorganic and organic
matter can be as critical as the germicidal activity of the disinfecting

agent (249). When a surface cannot be cleaned adequately, it should be
protected with barriers (2).

Clinical Contact Surfaces

Clinical contact surfaces can be directly contaminated from patient
materials either by direct spray or spatter generated during dental
procedures or by contact with DHCP's gloved hands. These surfaces
can subsequently contaminate other instruments, devices, hands, or
gloves. Examples of such surfaces include

e light handles,

e switches,

e dental radiograph equipment,

e dental chairside computers,

e reusable containers of dental materials,
o drawer handles,

o faucet handles,

e countertops,

e pens,

o telephones, and

e doorknobs.

Barrier protection of surfaces and equipment can prevent
contamination of clinical contact surfaces, but is particularly effective
for those that are difficult to clean. Barriers include clear plastic wrap,
bags, sheets, tubing, and plastic-backed paper or other materials
impervious to moisture (260,288). Because such coverings can become
contaminated, they should be removed and discarded between patients,
while DHCP are still gloved. After removing the barrier, examine the
surface to make sure it did not become soiled inadvertently. The surface
needs to be cleaned and disinfected only if contamination is evident.
Otherwise, after removing gloves and performing hand hygiene, DHCP
should place clean barriers on these surfaces before the next patient
(1,2,288).

If barriers are not used, surfaces should be cleaned and disinfected
between patients by using an EPA-registered hospital disinfectant with
an HIV, HBV claim (i.e., low-level disinfectant) or a tuberculocidal
claim (i.e., intermediate-level disinfectant). Intermediate-level
disinfectant should be used when the surface is visibly contaminated
with blood or OPIM (2,244). Also, general cleaning and disinfection
are recommended for clinical contact surfaces, dental unit surfaces, and
countertops at the end of daily work activities and are required if
surfaces have become contaminated since their last cleaning (13). To
facilitate daily cleaning, treatment areas should be kept free of
unnecessary equipment and supplies.

Manufacturers of dental devices and equipment should provide
information regarding material compatibility with liquid chemical
germicides, whether equipment can be safely immersed for cleaning,
and how it should be decontaminated if servicing is required (289).
Because of the risks associated with exposure to chemical disinfectants
and contaminated surfaces, DHCP who perform environmental
cleaning and disinfection should wear gloves and other PPE to prevent
occupational exposure to infectious agents and hazardous chemicals.
Chemical- and puncture-resistant utility gloves offer more protection
than patient examination gloves when using hazardous chemicals.

Housekeeping Surfaces

Evidence does not support that housekeeping surfaces (e.g., floors,
walls, and sinks) pose a risk for disease transmission in dental health-
care settings. Actual, physical removal of microorganisms and soil by
wiping or scrubbing is probably as critical, if not more so, than any
antimicrobial effect provided by the agent used (244,290). The majority
of housekeeping surfaces need to be cleaned only with a detergent and
water or an EPA-registered hospital disinfectant/detergent, depending
on the nature of the surface and the type and degree of contamination.
Schedules and methods vary according to the area (e.g., dental
operatory, laboratory, bathrooms, or reception rooms), surface, and
amount and type of contamination.

Floors should be cleaned regularly, and spills should be cleaned up
promptly. An EPA-registered hospital disinfectant/detergent designed
for general housekeeping purposes should be used in patient-care areas
if uncertainty exists regarding the nature of the soil on the surface (e.g.,
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blood or body fluid contamination versus routine dust or dirt). Unless
contamination is reasonably anticipated or apparent, cleaning or
disinfecting walls, window drapes, and other vertical surfaces is
unnecessary. However, when housekeeping surfaces are visibly
contaminated by blood or OPIM, prompt removal and surface
disinfection is appropriate infection-control practice and required by
OSHA (13).

Part of the cleaning strategy is to minimize contamination of
cleaning solutions and cleaning tools (e.g., mop heads or cleaning
cloths). Mops and cloths should be cleaned after use and allowed to dry
before reuse, or single-use, disposable mop heads and cloths should be
used to avoid spreading contamination. Cost, safety, product-surface
compatibility, and acceptability by housekeepers can be key criteria for
selecting a cleaning agent or an EPA-registered hospital disinfectant/
detergent. PPE used during cleaning and housekeeping procedures
followed should be appropriate to the task.

In the cleaning process, another reservoir for microorganisms can be
dilute solutions of detergents or disinfectants, especially if prepared in
dirty containers, stored for long periods of time, or prepared incorrectly
(244). Manufacturers' instructions for preparation and use should be
followed. Making fresh cleaning solution each day, discarding any
remaining solution, and allowing the container to dry will minimize
bacterial contamination. Preferred cleaning methods produce minimal
mists and aerosols or dispersion of dust in patient-care areas.

Cleaning and Disinfection Strategies for Blood Spills

The majority of blood contamination events in dentistry result from
spatter during dental procedures using rotary or ultrasonic
instrumentation. Although no evidence supports that HBV, HCV, or
HIV have been transmitted from a housekeeping surface, prompt
removal and surface disinfection of an area contaminated by either
blood or OPIM are appropriate infection-control practices and required
by OSHA (13,291).

Strategies for decontaminating spills of blood and other body fluids
differ by setting and volume of the spill (113,244). Blood spills on
either clinical contact or housekeeping surfaces should be contained
and managed as quickly as possible to reduce the risk of contact by
patients and DHCP (244,292). The person assigned to clean the spill
should wear gloves and other PPE as needed. Visible organic materia
should be removed with absorbent material (e.g., disposable paper
towels discarded in a leak-proof, appropriately labeled container).
Nonporous surfaces should be cleaned and then decontaminated with
either an EPA-registered hospital disinfectant effective against HBV
and HIV or an EPA-registered hospital disinfectant with a tubercu-
locidal claim (i.e., intermediate-level disinfectant). If sodium hypo-
chlorite is chosen, an EPA-registered sodium hypochlorite product is
preferred. However, if such products are unavailable, a 1:100 dilution
of sodium hypochlorite (e.g., approximately 174 cup of 5.25%
household chlorine bleach to 1 gallon of water) is an inexpensive and
effective disinfecting agent (113).

Carpeting and Cloth Furnishings

Carpeting is more difficult to clean than nonporous hard-surface
flooring, and it cannot be reliably disinfected, especialy after spills of
blood and body substances. Studies have documented the presence of
diverse microbial populations, primarily bacteria and fungi, in carpeting
(293-295). Cloth furnishings pose similar contamination risks in areas
of direct patient care and places where contaminated materials are
managed (e.g., dental operatory, laboratory, or instrument processing
areas). For these reasons, use of carpeted flooring and fabric-
upholstered furnishings in these areas should be avoided.

Nonregulated and Regulated Medical Waste

Studies have compared microbial load and diversity of micro-
organisms in residential waste with waste from multiple health-care
settings. General waste from hospitals or other health-care facilities
(e.g., dental practices or clinical/research laboratories) is no more
infective than residential waste (296,297). The mgjority of soiled items
in dental offices are general medical waste and thus can be disposed of
with ordinary waste. Examples include used gloves, masks, gowns,
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lightly soiled gauze or cotton rolls, and environmental barriers (e.g.,
plastic sheets or bags) used to cover equipment during treatment (298).

Although any item that has had contact with blood, exudates, or
secretions might be infective, treating all such waste as infective is
neither necessary nor practical (244). Infectious waste that carries a
substantial risk of causing infection during handling and disposal is
regulated medical waste. A complete definition of regulated waste is
included in OSHA's bloodborne pathogens standard (13).

Regulated medical waste is only a limited subset of waste: 9%—15%
of total waste in hospitals and 1%—2% of total waste in dental offices
(298,299). Regulated medical waste requires specia storage, handling,
neutralization, and disposal and is covered by federal, state, and local
rules and regulations (6,297,300,301). Examples of regulated waste
found in dental-practice settings are solid waste soaked or saturated
with blood or saliva (e.g., gauze saturated with blood after surgery),
extracted teeth, surgically removed hard and soft tissues, and
contaminated sharp items (e.g., needles, scalpel blades, and wires) (13).

Regulated medical waste requires careful containment for treatment
or disposal. A single leak-resistant biohazard bag is usualy adequate
for containment of nonsharp regulated medical waste, provided the bag
is sturdy and the waste can be discarded without contaminating the
bag's exterior. Exterior contamination or puncturing of the bag reguires
placement in a second biohazard bag. All bags should be securely
closed for disposal. Puncture-resistant containers with a biohazard
label, located at the point of use (i.e., sharps containers), are used as
containment for scalpel blades, needles, syringes, and unused sterile
sharps (13).

Dental health-care facilities should dispose of medical waste
regularly to avoid accumulation. Any facility generating regulated
medical waste should have a plan for its management that complies
with federal, state, and local regulations to ensure health and
environmental safety.

Discharging Blood or Other Body Fluids
to Sanitary Sewers or Septic Tanks

All containers with blood or saliva (e.g., suctioned fluids) can be
inactivated in accordance with state-approved treatment technologies,
or the contents can be carefully poured down a utility sink, drain, or
toilet (6). Appropriate PPE (e.g., gloves, gown, mask, and protective
eyewear) should be worn when performing this task (13). No evidence
exists that bloodborne diseases have been transmitted from contact with
raw or treated sewage. Multiple bloodborne pathogens, particularly
viruses, are not stable in the environment for long periods (302), and
the discharge of limited quantities of blood and other body fluids into
the sanitary sewer is considered a safe method for disposing of these
waste materials (6). State and local regulations vary and dictate whether
blood or other body fluids require pretreatment or if they can be
discharged into the sanitary sewer and in what volume.

Dental Unit Waterlines, Biofilm, and Water Quality

Studies have demonstrated that dental unit waterlines (i.e., narrow-
bore plastic tubing that carries water to the high-speed handpiece,
air/water syringe, and ultrasonic scaler) can become colonized with
microorganisms, including bacteria, fungi, and protozoa (303—-309).
Protected by a polysaccharide slime layer known as a glycocalyx, these
microorganisms colonize and replicate on the interior surfaces of the
waterline tubing and form a biofilm, which serves as a reservoir that
can amplify the number of free-floating (i.e., planktonic) micro-
organisms in water used for dental treatment. Although oral flora
(303,310,311) and human pathogens (e.g., Pseudomonas aeruginosa
[303,305,312,313], Legionella species [303,306,313], and
nontuberculous Mycabacterium species [303,304]), have been isolated
from dental water systems, the majority of organisms recovered from
dental waterlines are common heterotrophic water bacteria
(305,314,315). These exhibit limited pathogenic potential for
immunocompetent persons.

Clinical Implications
Certain reports associate waterborne infections with dental water
systems, and scientific evidence verifies the potential for transmission



of waterborne infections and disease in hospital settings and in the
community (306,312,316). Infection or colonization caused by
Pseudomonas species or nontuberculous mycobacteria can occur
among susceptible patients through direct contact with water (317-320)
or after exposure to residua waterborne contamination of inadequately
reprocessed medical instruments (321-323). Nontuberculous
mycobacteria can also be transmitted to patients from tap water
aerosols (324). Health-care—associated transmission of pathogenic
agents (e.g., Legionella species) occurs primarily through inhalation of
infectious aerosols generated from potable water sources or through use
of tap water in respiratory therapy equipment (325-327). Disease
outbreaks in the community have also been reported from diverse
environmental aerosol-producing sources, including whirlpool spas
(328), swimming pools (329), and a grocery store mist machine (330).
Although the majority of these outbreaks are associated with species of
Legionella and Pseudomonas (329), the fungus Cladosporium (331) has
also been implicated.

Researchers have not demonstrated a measurable risk of adverse
health effects among DHCP or patients from exposure to dental water.
Certain studies determined DHCP had altered nasal flora (332) or
substantially greater titers of Legionella antibodies in comparisons with
control populations; however, no cases of legionellosis were identified
among exposed DHCP (333,334). Contaminated dental water might
have been the source for localized Pseudomonas aeruginosa infections
in two immunocompromised patients (312). Although transient carriage
of P. aeruginosa was observed in 78 healthy patients treated with
contaminated dental treatment water, no illness was reported among the
group. In this same study, a retrospective review of dental records also
failed to identify infections (312).

Concentrations of bacterial endotoxin <1,000 endotoxin units/mL
from gram-negative water bacteria have been detected in water from
colonized dental units (335). No standards exist for an acceptable level
of endotoxin in drinking water, but the maximum level permissible in
United States Pharmacopeia (USP) sterile water for irrigation is only
0.25 endotoxin units/mL (336). Although the consequences of acute
and chronic exposure to aerosolized endotoxin in dental health-care
settings have not been investigated, endotoxin has been associated with
exacerbation of asthma and onset of hypersensitivity pneumonitis in
other occupational settings (329,337).

Dental Unit Water Quality

Research has demonstrated that microbial counts can reach <
200,000 colony-forming units (CFU)/mL within 5 days after
installation of new dental unit waterlines (305), and levels of microbia
contamination <10°CFU/mL of dental unit water have been
documented (309,338). These counts can occur because dental unit
waterline factors (e.g., system design, flow rates, and materials)
promote both bacterial growth and development of biofilm.

Although no epidemiologic evidence indicates a public health
problem, the presence of substantial numbers of pathogens in dental
unit waterlines generates concern. Exposing patients or DHCP to water
of uncertain microbiological quality, despite the lack of documented
adverse health effects, is inconsistent with accepted infection-control
principles. Thus in 1995, ADA addressed the dental water concern by
asking manufacturers to provide equipment with the ability to deliver
treatment water with <200 CFU/mL of unfiltered output from
waterlines (339). This threshold was based on the quality assurance
standard established for dialysate fluid, to ensure that fluid delivery
systems in hemodialysis units have not been colonized by indigenous
waterborne organisms (340).

Standards also exist for safe drinking water quality as established by
EPA, the American Public Health Association (APHA), and the
American Water Works Association (AWWA); they have set limits for
heterotrophic bacteria of <500 CFU/mL of drinking water (341,342).
Thus, the number of bacteria in water used as a coolant/irrigant for
nonsurgical dental procedures should be as low as reasonably
achievable and, at a minimum, <500 CFU/mL, the regulatory standard
for safe drinking water established by EPA and APHA/AWWA.

Strategies To Improve Dental Unit Water Quality

In 1993, CDC recommended that dental waterlines be flushed at the
beginning of the clinic day to reduce the microbial load (2). However,
studies have demonstrated this practice does not affect biofilm in the
waterlines or reliably improve the quality of water used during dental
treatment (315,338,343). Because the recommended value of 500
CFU/mL cannot be achieved by using this method, other strategies
should be employed. Dental unit water that remains untreated or
unfiltered is unlikely to meet drinking water standards (303-309).
Commercial devices and procedures designed to improve the quality of
water used in dental treatment are available (316); methods
demonstrated to be effective include self-contained water systems
combined with chemical treatment, in-line microfilters, and
combinations of these treatments. Simply using source water containing
<500 CFU/mL of bacteria (e.g., tap, distilled, or sterile water) in a self-
contained water system will not eliminate bacterial contamination in
treatment water if biofilms in the water system are not controlled.
Removal or inactivation of dental waterline biofilms requires use of
chemical germicides.

Patient material (e.g., oral microorganisms, blood, and saliva) can
enter the dental water system during patient treatment (311,344). Dental
devices that are connected to the dental water system and that enter the
patient's mouth (e.g., handpieces, ultrasonic scalers, or air/water
syringes) should be operated to discharge water and air for a minimum
of 20-30 seconds after each patient (2). This procedure is intended to
physically flush out patient material that might have entered the turbine,
air, or waterlines. The majority of recently manufactured dental units
are engineered to prevent retraction of oral fluids, but some older dental
units are equipped with antiretraction valves that require periodic
maintenance. Users should consult the owner's manual or contact the
manufacturer to determine whether testing or maintenance of
antiretraction valves or other devices is required. Even with
antiretraction valves, flushing devices for a minimum of 20-30 seconds
after each patient is recommended.

Maintenance and Monitoring of Dental Unit Water

DHCP should be trained regarding water quality, biofilm formation,
water treatment methods, and appropriate maintenance protocols for
water delivery systems. Water treatment and monitoring products
require strict adherence to maintenance protocols, and noncompliance
with treatment regimens has been associated with persistence of
microbial contamination in treated systems (345). Clinica monitoring
of water quality can ensure that procedures are correctly performed and
that devices are working in accordance with the manufacturer's
previously validated protocol.

Dentists should consult with the manufacturer of their dental unit or
water delivery system to determine the best method for maintaining
acceptable water quality (i.e., <500 CFU/mL)and the recommended
frequency of monitoring. Monitoring of dental water quality can be
performed by using commercial self-contained test kits or commercial
water-testing laboratories. Because methods used to treat dental water
systems target the entire biofilm, no rationale exists for routine testing
for such specific organisms as Legionella or Pseudomonas, except
when investigating a suspected waterborne disease outbreak (244).

Delivery of Sterile Surgical Irrigation

Sterile solutions (e.g., sterile saline or sterile water) should be used
as a coolant/irrigation in the performance of oral surgical procedures
where a greater opportunity exists for entry of microorganisms,
exogenous and endogenous, into the vascular system and other
normally sterile areas that support the oral cavity (e.g., bone or
subcutaneous tissue) and increased potential exists for localized or
systemic infection (see Oral Surgical Procedures). Conventional dental
units cannot reliably deliver sterile water even when equipped with
independent water reservoirs because the water-bearing pathway cannot
be reliably sterilized. Delivery devices (e.g., bulb syringe or sterile,
single-use disposable products) should be used to deliver sterile water
(2,121). Oral surgery and implant handpieces, as well as ultrasonic
scalers, are commercially available that bypass the dental unit to deliver
sterile water or other solutions by using single-use disposable or
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sterilizable tubing (316).

Boil-Water Advisories

A boil-water advisory is a public health announcement that the
public should boil tap water before drinking it. When issued, the public
should assume the water is unsafe to drink. Advisories can be issued
after 1) failure of or substantial interruption in water treatment
processes that result in increased turbidity levels or particle counts and
mechanical or equipment failure; 2) positive test results for pathogens
(e.g., Cryptosporidium, Giardia, or Shigella) in water; 3) violations of
the total coliform rule or the turbidity standard of the surface water
treatment rule; 4) circumstances that compromise the distribution
system (e.g., watermain break) coupled with an indication of a health
hazard; or 5) a natural disaster (e.g., flood, hurricane, or earthquake)
(346). In recent years, increased numbers of boil-water advisories have
resulted from contamination of public drinking water systems with
waterborne pathogens. Most notable was the outbreak of
cryptosporidiosis in Milwaukee, Wisconsin, where the municipal water
system was contaminated with the protozoan parasite Cryptosporidium
parvum. An estimated 403,000 persons becameiill (347,348).

During a boil-water advisory, water should not be delivered to
patients through the dental unit, ultrasonic scaler, or other dental
equipment that uses the public water system. This restriction does not
apply if the water source is isolated from the municipal water system
(e.g., a separate water reservoir or other water treatment device cleared
for marketing by FDA). Patients should rinse with bottled or distilled
water until the boil-water advisory has been cancelled. During these
advisory periods, tap water should not be used to dilute germicides or
for hand hygiene unless the water has been brought to arolling boil for
>1 minute and cooled before use (346,349-351). For hand hygiene,
antimicrobial products that do not require water (e.g., alcohol-based
hand rubs) can be used until the boil-water notice is cancelled. If hands
are visibly contaminated, bottled water and soap should be used for
handwashing; if bottled water is not immediately available, an
antiseptic towelette should be used (13,122).

When the advisory is cancelled, the local water utility should provide
guidance for flushing of waterlines to reduce residual microbial
contamination. All incoming waterlines from the public water system
inside the dental office (e.g., faucets, waterlines, and dental equipment)
should be flushed. No consensus exists regarding the optimal duration
for flushing procedures after cancellation of the advisory;
recommendations range from 1 to 5 minutes (244,346,351,352). The
length of time needed can vary with the type and length of the
plumbing system leading to the office. After the incoming public water
system lines are flushed, dental unit waterlines should be disinfected
according to the manufacturer's instructions (346).

Special Considerations

Dental Handpieces and Other Devices
Attached to Air and Waterlines

Multiple semicritical dental devices that touch mucous membranes
are attached to the air or waterlines of the dental unit. Among these
devices are high- and low-speed handpieces, prophylaxis angles,
ultrasonic and sonic scaling tips, air abrasion devices, and air and water
syringe tips. Although no epidemiologic evidence implicates these
instruments in disease transmission (353), studies of high-speed
handpieces using dye expulsion have confirmed the potential for
retracting oral fluids into internal compartments of the device
(354-358). This determination indicates that retained patient material
can be expelled intraorally during subsequent uses. Studies using
laboratory models also indicate the possibility for retention of viral
DNA and viable virus inside both high-speed handpieces and
prophylaxis angles (356,357,359). The potential for contamination of
the internal surfaces of other devices (e.g., low-speed handpieces and
ultrasonic scalers), has not been studied, but restricted physical access
limits their cleaning. Accordingly, any dental device connected to the
dental air/water system that enters the patient's mouth should be run to
discharge water, air, or a combination for a minimum of 20-30 seconds
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after each patient (2). This procedure is intended to help physicaly
flush out patient material that might have entered the turbine and air
and waterlines (2,356,357).

Heat methods can sterilize dental handpieces and other intraoral
devices attached to air or waterlines (246,275,356, 357,360). For
processing any dental device that can be removed from the dental unit
air or waterlines, neither surface disinfection nor immersion in
chemical germicides is an acceptable method. Ethylene oxide gas
cannot adequately sterilize internal components of handpieces
(250,275). In clinical evaluations of high-speed handpieces, cleaning
and lubrication were the most critical factors in determining
performance and durability (361-363). Manufacturer's instructions for
cleaning, lubrication, and sterilization should be followed closely to
ensure both the effectiveness of the process and the longevity of
handpieces.

Some components of dental instruments are permanently attached to
dental unit waterlines and although they do not enter the patient's oral
cavity, they are likely to become contaminated with oral fluids during
treatment procedures. Such components (e.g., handles or dental unit
attachments of saliva gjectors, high-speed air evacuators, and air/water
syringes) should be covered with impervious barriers that are changed
after each use. If the item becomes visibly contaminated during use,
DHCP should clean and disinfect with an EPA-registered hospital
disinfectant (intermediate-level) before use on the next patient.

Saliva Ejectors

Backflow from low-volume saliva gjectors occurs when the pressure
in the patient's mouth is less than that in the evacuator. Studies have
reported that backflow in low-volume suction lines can occur and
microorganisms be present in the lines retracted into the patient's mouth
when a seal around the saliva €jector is created (e.g., by a patient
closing lips around the tip of the gector, creating a partial vacuum)
(364-366). This backflow can be a potential source of cross-
contamination; occurrence is variable because the quality of the seal
formed varies between patients. Furthermore, studies have
demonstrated that gravity pulls fluid back toward the patient's mouth
whenever a length of the suction tubing holding the tip is positioned
above the patient's mouth, or during simultaneous use of other
evacuation (high-volume) equipment (364-366). Although no adverse
health effects associated with the saliva ejector have been reported,
practitioners should be aware that in certain situations, backflow could
occur when using a saliva gjector.

Dental Radiology

When taking radiographs, the potential to cross-contaminate
equipment and environmental surfaces with blood or saliva is high if
aseptic technique is not practiced. Gloves should be worn when taking
radiographs and handling contaminated film packets. Other PPE (e.g.,
mask, protective eyewear, and gowns) should be used if spattering of
blood or other body fluids is likely (11,13,367). Heat-tolerant versions
of intraoral radiograph accessories are available and these semicritical
items (e.g., film-holding and positioning devices) should be heat-
sterilized before patient use.

After exposure of the radiograph and before glove removal, the film
should be dried with disposable gauze or a paper towel to remove blood
or excess saliva and placed in a container (e.g., disposable cup) for
transport to the developing area. Alternatively, if FDA-cleared film
barrier pouches are used, the film packets should be carefully removed
from the pouch to avoid contamination of the outside film packet and
placed in the clean container for transport to the developing area.

Various methods have been recommended for aseptic transport of
exposed films to the developing area, and for removing the outer film
packet before exposing and developing the film. Other information
regarding dental radiography infection control is available
(260,367,368). However, care should be taken to avoid contamination
of the developing equipment. Protective barriers should be used, or any
surfaces that become contaminated should be cleaned and disinfected
with an EPA-registered hospital disinfectant of low- (i.e., HIV and
HBV claim) to intermediate-level (i.e., tuberculocidal claim) activity.
Radiography equipment (e.g., radiograph tubehead and control panel)



should be protected with surface barriers that are changed after each
patient. If barriers are not used, equipment that has come into contact
with DHCP's gloved hands or contaminated film packets should be
cleaned and then disinfected after each patient use.

Digital radiography sensors and other high-technology instruments
(e.g., intraoral camera, electronic periodontal probe, occlusal anayzers,
and lasers) come into contact with mucous membranes and are
considered semicritical devices. They should be cleaned and ideally
heat-sterilized or high-level disinfected between patients. However,
these items vary by manufacturer or type of device in their ability to be
sterilized or high-level disinfected. Semicritical items that cannot be
reprocessed by heat sterilization or high-level disinfection should, at a
minimum, be barrier protected by using an FDA-cleared barrier to
reduce gross contamination during use. Use of a barrier does not always
protect from contamination (369-374). One study determined that a
brand of commercialy available plastic barriers used to protect dental
digital radiography sensors failed at a substantial rate (44%). This rate
dropped to 6% when latex finger cots were used in conjunction with the
plastic barrier (375). To minimize the potential for device-associated
infections, after removing the barrier, the device should be cleaned and
disinfected with an EPA-registered hospital disinfectant (intermediate-
level) after each patient. Manufacturers should be consulted regarding
appropriate barrier and disinfection/ sterilization procedures for
digital radiography sensors, other high-technology intraoral devices,
and computer components.

Aseptic Technique for Parenteral Medications

Safe handling of parenteral medications and fluid infusion systemsis
required to prevent health-care—associated infections among patients
undergoing conscious sedation. Parenteral medications can be packaged
in single-dose ampules, vials or prefilled syringes, usually without
bacteriostatic/preservative agents, and intended for use on a single
patient. Multidose vials, used for more than one patient, can have a
preservative, but both types of containers of medication should be
handled with aseptic techniques to prevent contamination.

Single-dose vials should be used for parenteral medications
whenever possible (376,377). Single-dose vials might pose a risk for
contamination if they are punctured repeatedly. The |eftover contents of
a single-dose vial should be discarded and never combined with
medications for use on another patient (376,377). Medication from a
single-dose syringe should not be administered to multiple patients,
even if the needle on the syringe is changed (378).

The overall risk for extrinsic contamination of multidose vials is
probably minimal, although the consequences of contamination might
result in life-threatening infection (379). If necessary to use a multidose
vial, its access diaphragm should be cleansed with 70% alcohol before
inserting a sterile device into the vial (380,381). A multidose vial
should be discarded if sterility is compromised (380,381).

Medication vials, syringes, or supplies should not be carried in
uniform or clothing pockets. If trays are used to deliver medications to
individual patients, they should be cleaned between patients. To further
reduce the chance of contamination, all medication vials should be
restricted to a centralized medication preparation area separate from the
treatment area (382).

All fluid infusion and administration sets (e.g., IV bags, tubing, and
connections) are single-patient use because sterility cannot be
guaranteed when an infusion or administration set is used on multiple
patients. Aseptic technique should be used when preparing 1V infusion
and administration sets, and entry into or breaks in the tubing should be
minimized (378).

Single-Use or Disposable Devices

A single-use device, also called adisposable device, is designed to be
used on one patient and then discarded, not reprocessed for use on
another patient (e.g., cleaned, disinfected, or sterilized) (383). Single-
use devices in dentistry are usually not heat-tolerant and cannot be
reliably cleaned. Examples include syringe needles, prophylaxis cups
and brushes, and plastic orthodontic brackets. Certain items (e.g.,
prophylaxis angles, saliva gectors, high-volume evacuator tips, and
air/water syringe tips) are commonly available in a disposable form and

should be disposed of appropriately after each use. Single-use devices
and items (e.g., cotton rolls, gauze, and irrigating syringes) for use
during oral surgical procedures should be sterile at the time of use.

Because of the physical construction of certain devices (e.g., burs,
endodontic files, and broaches) cleaning can be difficult. In addition,
deterioration can occur on the cutting surfaces of some carbide/
diamond burs and endodontic files during processing (384) and after
repeated processing cycles, leading to potential breakage during patient
treatment (385-388). These factors, coupled with the knowledge that
burs and endodontic instruments exhibit signs of wear during normal
use, might make it practical to consider them as single-use devices.

Preprocedural Mouth Rinses

Antimicrobial mouth rinses used by patients before a dental
procedure are intended to reduce the number of microorganisms the
patient might release in the form of aerosols or spatter that subsequently
can contaminate DHCP and equipment operatory surfaces. In addition,
preprocedural rinsing can decrease the number of microorganisms
introduced in the patient's bloodstream during invasive dental
procedures (389,390).

No scientific evidence indicates that preprocedural mouth rinsing
prevents clinical infections among DHCP or patients, but studies have
demonstrated that a preprocedura rinse with an antimicrobial product
(e.g., chlorhexidine gluconate, essential oils, or povidone-iodine) can
reduce the level of oral microorganisms in aerosols and spatter
generated during routine dental procedures with rotary instruments
(e.g., dental handpieces or ultrasonic scalers) (391-399). Preprocedural
mouth rinses can be most beneficial before a procedure that requires
using a prophylaxis cup or ultrasonic scaler because rubber dams
cannot be used to minimize aerosol and spatter generation and, unless
the provider has an assistant, high-volume evacuation is not commonly
used (173).

The science is unclear concerning the incidence and nature of
bacteremias from oral procedures, the relationship of these bacteremias
to disease, and the preventive benefit of antimicrobial rinses. In limited
studies, no substantial benefit has been demonstrated for mouth rinsing
in terms of reducing oral microorganisms in dental-induced bacteremias
(400,401). However, the American Heart Association's
recommendations regarding preventing bacterial endocarditis during
dental procedures (402) provide limited support concerning
preprocedural mouth rinsing with an antimicrobial as an adjunct for
patients at risk for bacterial endocarditis. Insufficient data exist to
recommend preprocedural mouth rinses to prevent clinical infections
among patients or DHCP.

Oral Surgical Procedures

The oral cavity is colonized with numerous microorganisms. Oral
surgical procedures present an opportunity for entry of microorganisms
(i.e., exogenous and endogenous) into the vascular system and other
normally sterile areas of the oral cavity (e.g., bone or subcutaneous
tissue); therefore, an increased potential exists for localized or systemic
infection. Oral surgical procedures involve the incision, excision, or
reflection of tissue that exposes the normally sterile areas of the oral
cavity. Examples include biopsy, periodontal surgery, apical surgery,
implant surgery, and surgical extractions of teeth (e.g., removal of
erupted or nonerupted tooth requiring elevation of mucoperiosteal flap,
removal of bone or section of tooth, and suturing if needed) (see Hand
Hygiene, PPE, Single Use or Disposable Devices, and Dental Unit
Water Quality).

Handling of Biopsy Specimens

To protect persons handling and transporting biopsy specimens, each
specimen must be placed in a sturdy, leakproof container with a secure
lid for transportation (13). Care should be taken when collecting the
specimen to avoid contaminating the outside of the container. If the
outside of the container becomes visibly contaminated, it should be
cleaned and disinfected or placed in an impervious bag (2,13). The
container must be labeled with the biohazard symbol during storage,
transport, shipment, and disposal (13,14).
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Handling of Extracted Teeth
Disposal

Extracted teeth that are being discarded are subject to the
containerization and labeling provisions outlined by OSHA's
bloodborne pathogens standard (13). OSHA considers extracted teeth to
be potentially infectious material that should be disposed in medical
waste containers. Extracted teeth sent to a dental [aboratory for shade or
size comparisons should be cleaned, surface-disinfected with an EPA-
registered hospital disinfectant with intermediate-level activity (i.e.,
tuberculocidal claim), and transported in a manner consistent with
OSHA regulations. However, extracted teeth can be returned to patients
on request, at which time provisions of the standard no longer apply
(14). Extracted teeth containing dental amalgam should not be placed in
a medical waste container that uses incineration for final disposal.
Commercial metal-recycling companies also might accept extracted
teeth with metal restorations, including amalgam. State and local
regulations should be consulted regarding disposal of the amalgam.

Educational Settings

Extracted teeth are occasionally collected for use in preclinical
educational training. These teeth should be cleaned of visible blood and
gross debris and maintained in a hydrated state in a well-constructed
closed container during transport. The container should be labeled with
the biohazard symbol (13,14). Because these teeth will be autoclaved
before clinical exercises or study, use of the most economical storage
solution (e.g., water or saline) might be practical. Liquid chemical
germicides can also be used but do not reliably disinfect both external
surface and interior pulp tissue (403,404).

Before being used in an educationa setting, the teeth should be heat-
sterilized to allow safe handling. Microbial growth can be eliminated by
using an autoclave cycle for 40 minutes (405), but because preclinical
educational exercises simulate clinical experiences, students enrolled in
dental programs should still follow standard precautions. Autoclaving
teeth for preclinical laboratory exercises does not appear to alter their
physical properties sufficiently to compromise the learning experience
(405,406). However, whether autoclave sterilization of extracted teeth
affects dentinal structure to the point that the chemical and
microchemical relationship between dental materials and the dentin
would be affected for research purposes on dental materiasis unknown (406).

Use of teeth that do not contain amalgam is preferred in educational
settings because they can be safely autoclaved (403,405). Extracted
teeth containing amalgam restorations should not be heat-sterilized
because of the potential health hazard from mercury vaporization and
exposure. If extracted teeth containing amalgam restorations are to be
used, immersion in 10% formalin solution for 2 weeks should be
effective in disinfecting both the internal and external structures of the
teeth (403). If using formalin, manufacturer MSDS should be reviewed
for occupational safety and health concerns and to ensure compliance
with OSHA regulations (15).

Dental Laboratory

Dental prostheses, appliances, and items used in their fabrication
(e.g., impressions, occlusal rims, and bite registrations) are potential
sources for cross-contamination and should be handled in a manner that
prevents exposure of DHCP, patients, or the office environment to
infectious agents. Effective communication and coordination between
the laboratory and dental practice will ensure that appropriate cleaning
and disinfection procedures are performed in the dental office or
laboratory, materials are not damaged or distorted because of
disinfectant overexposure, and effective disinfection procedures are not
unnecessarily duplicated (407,408).

When alaboratory caseis sent off-site, DHCP should provide written
information regarding the methods (e.g., type of disinfectant and
exposure time) used to clean and disinfect the material (e.g.,
impression, stone model, or appliance) (2,407,409). Clinical materials
that are not decontaminated are subject to OSHA and U.S. Department
of Transportation regulations regarding transportation and shipping of
infectious materials (13,410).

Appliances and prostheses delivered to the patient should be free of
contamination. Communication between the laboratory and the dental
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practice is also key at this stage to determine which one is responsible
for the final disinfection process. If the dental |aboratory staff provides
the disinfection, an EPA-registered hospital disinfectant (low to
intermediate) should be used, written documentation of the disinfection
method provided, and the item placed in a tamper-evident container
before returning it to the dental office. If such documentation is not
provided, the dental office is responsible for final disinfection
procedures.

Dental prostheses or impressions brought into the laboratory can be
contaminated with bacteria, viruses, and fungi (411,412). Dental
prostheses, impressions, orthodontic appliances, and other
prosthodontic materials (e.g., occlusal rims, temporary prostheses, bite
registrations, or extracted teeth) should be thoroughly cleaned (i.e.,
blood and bioburden removed), disinfected with an EPA-registered
hospital disinfectant with a tuberculocidal claim, and thoroughly rinsed
before being handled in the in-office laboratory or sent to an off-site
laboratory (2,244,249,407). The best time to clean and disinfect
impressions, prostheses, or appliances is as soon as possible after
removal from the patient's mouth before drying of blood or other
bioburden can occur. Specific guidance regarding cleaning and
disinfecting techniques for various materials is available
(260,413-416). DHCP are advised to consult with manufacturers
regarding the stability of specific materials during disinfection.

In the laboratory, a separate receiving and disinfecting area should be
established to reduce contamination in the production area. Bringing
untreated items into the laboratory increases chances for cross infection
(260). If no communication has been received regarding prior cleaning
and disinfection of a material, the dental laboratory staff should
perform cleaning and disinfection procedures before handling. If during
manipulation of a material or appliance a previously undetected area of
blood or bioburden becomes apparent, cleaning and disinfection
procedures should be repeated. Transfer of oral microorganisms into
and onto impressions has been documented (417- 419). Movement of
these organisms onto dental casts has also been demonstrated (420).
Certain microbes have been demonstrated to remain viable within
gypsum cast materials for <7 days (421). Incorrect handling of
contaminated impressions, prostheses, or appliances, therefore, offers
an opportunity for transmission of microorganisms (260). Whether in
the office or laboratory, PPE should be worn until disinfection is
completed (1,2,7,10,13).

If laboratory items (e.g., burs, polishing points, rag wheels, or
laboratory knives) are used on contaminated or potentially
contaminated appliances, prostheses, or other material, they should be
heat-sterilized, disinfected between patients, or discarded (i.e.,
disposable items should be used) (260,407). Heat-tolerant items used in
the mouth (e.g., metal impression tray or face bow fork) should be heat-
sterilized before being used on another patient (2,407). Items that do
not normally contact the patient, prosthetic device, or appliance but
frequently become contaminated and cannot withstand heat-sterilization
(e.g., articulators, case pans, or lathes) should be cleaned and
disinfected between patients and according to the manufacturer's
instructions. Pressure pots and water baths are particularly susceptible
to contamination with microorganisms and should be cleaned and
disinfected between patients (422). In the majority of instances, these
items can be cleaned and disinfected with an EPA-registered hospital
disinfectant. Environmental surfaces should be barrier-protected or
cleaned and disinfected in the same manner asin the dental treatment area.

Unless waste generated in the dental laboratory (e.g., disposable
trays or impression materials) falls under the category of regulated
medical waste, it can be discarded with general waste. Personnel should
dispose of sharp items (e.g., burs, disposable blades, and orthodontic
wires) in puncture-resistant containers.

Laser/Electrosurgery Plumes or Surgical Smoke
During surgical procedures that use alaser or electrosurgical unit, the
thermal destruction of tissue creates a smoke byproduct. Laser plumes
or surgical smoke represent another potential risk for DHCP (423-425).
Lasers transfer electromagnetic energy into tissues, resulting in the
release of a heated plume that includes particles, gases (e.g., hydrogen
cyanide, benzene, and formaldehyde), tissue debris, viruses, and



offensive odors. One concern is that aerosolized infectious material in
the laser plume might reach the nasal mucosa of the laser operator and
adjacent DHCP. Although certain viruses (e.g., varicella-zoster virus
and herpes simplex virus) appear not to aerosolize efficiently (426,427),
other viruses and various bacteria (e.g., human papilloma virus, HIV,
coagul ase-negative Staphylococcus, Corynebacterium species, and
Neisseria species) have been detected in laser plumes (428-434).
However, the presence of an infectious agent in alaser plume might not
be sufficient to cause disease from airborne exposure, especidly if the
agent's normal mode of transmission is not airborne. No evidence
indicates that HIV or HBV have been transmitted through
aerosolization and inhalation (435). Although continuing studies are
needed to evaluate the risk for DHCP of laser plumes and
electrosurgery smoke, following NIOSH recommendations (425) and
practices developed by the Association of periOperative Registered
Nurses (AORN) might be practical (436). These practices include using
1) standard precautions (e.g., high-filtration surgical masks and
possibly full face shields) (437); 2) central room suction units with in-
line filters to collect particulate matter from minimal plumes; and 3)
dedicated mechanical smoke exhaust systems with a high-efficiency
filter to remove substantial amounts of laser plume particles. Local
smoke evacuation systems have been recommended by consensus
organizations, and these systems can improve the quality of the
operating field. Employers should be aware of this emerging problem
and advise employees of the potential hazards of laser smoke (438).
However, this concern remains unresolved in dental practice and no
recommendation is provided here.

M. tuberculosis

Patients infected with M. tuberculosis occasionally seek urgent
dental treatment at outpatient dental settings. Understanding the
pathogenesis of the development of TB will help DHCP determine how
to manage such patients.

M. tuberculosis is a bacterium carried in airborne infective droplet
nuclei that can be generated when persons with pulmonary or laryngeal
TB sneeze, cough, speak, or sing (439). These small particles (1-5 pm)
can stay suspended in the air for hours (440). Infection occurs when a
susceptible person inhales droplet nuclei containing M. tuberculosis,
which then travel to the alveoli of the lungs. Usually within 2-12 weeks
after initial infection with M. tuberculosis, immune response prevents
further spread of the TB bacteria, although they can remain aivein the
lungs for years, a condition termed latent TB infection. Persons with
latent TB infection usually exhibit a reactive tuberculin skin test (TST),
have no symptoms of active disease, and are not infectious. However,
they can develop active disease later in life if they do not receive
treatment for their latent infection.

Approximately 5% of persons who have been recently infected and
not treated for latent TB infection will progress from infection to active
disease during the first 1-2 years after infection; another 5% will
develop active disease later in life. Thus, approximately 90% of U.S.
persons with latent TB infection do not progress to active TB disease.
Although both latent TB infection and active TB disease are described
as TB, only the person with active disease is contagious and presents a
risk of transmission. Symptoms of active TB disease include a
productive cough, night sweats, fatigue, malaise, fever, and
unexplained weight loss. Certain immunocompromising medical
conditions (e.g., HIV) increase the risk that TB infection will progress
to active disease at afaster rate (441).

Overall, the risk borne by DHCP for exposure to a patient with active
TB disease is probably low (20,21). Only one report exists of TB
transmission in a dental office (442), and TST conversions among
DHCP are also low (443,444). However, in certain cases, DHCP or the
community served by the dental facility might be at relatively high risk
for exposureto TB.

Surgical masks do not prevent inhalation of M. tuberculosis droplet
nuclei, and therefore, standard precautions are not sufficient to prevent
transmission of this organism. Recommendations for expanded
precautions to prevent transmission of M. tuberculosis and other
organisms that can be spread by airborne, droplet, or contact routes
have been detailed in other guidelines (5,11,20).

TB transmission is controlled through a hierarchy of measures,
including administrative controls, environmental controls, and personal
respiratory protection. The main administrative goals of a TB infection-
control program are early detection of a person with active TB disease
and prompt isolation from susceptible persons to reduce the risk of
transmission. Although DHCP are not responsible for diagnosis and
treatment of TB, they should be trained to recognize signs and
symptoms to help with prompt detection. Because potential for
transmission of M. tuberculosis exists in outpatient settings, dental
practices should develop a TB control program appropriate for their
level of risk (20,21).

e A community risk assessment should be conducted periodically,
and TB infection-control policies for each dental setting should be
based on the risk assessment. The policies should include
provisions for detection and referral of patients who might have
undiagnosed active TB; management of patients with active TB
who require urgent dental care; and DHCP education, counseling,
and TST screening.

e DHCP who have contact with patients should have a baseline TST,
preferably by using a two-step test at the beginning of
employment. The facility's level of TB risk will determine the
need for routine follow-up TST.

e While taking patients' initial medical histories and at periodic
updates, dental DHCP should routinely ask al patients whether
they have a history of TB disease or symptomsindicative of TB.

e Patients with a medical history or symptoms indicative of
undiagnosed active TB should be referred promptly for medical
evaluation to determine possible infectiousness. Such patients
should not remain in the dental-care facility any longer than
required to evaluate their dental condition and arrange a referral.
While in the dental health-care facility, the patient should be
isolated from other patients and DHCP, wear a surgical mask
when not being evaluated, or be instructed to cover their mouth
and nose when coughing or sneezing.

e Elective dental treatment should be deferred until a physician
confirms that a patient does not have infectious TB, or if the
patient is diagnosed with active TB disease, until confirmed the
patient is no longer infectious.

e |f urgent dental care is provided for a patient who has, or is
suspected of having active TB disease, the care should be provided
in afacility (e.g., hospital) that provides airborne infection
isolation (i.e., using such engineering controls as TB isolation
rooms, negatively pressured relative to the corridors, with air
either exhausted to the outside or HEPA-filtered if recirculation is
necessary). Standard surgical face masks do not protect against TB
transmission; DHCP should use respiratory protection (e.g., fit-
tested, disposable N-95 respirators).

e Settings that do not require use of respiratory protection because
they do not treat active TB patients and do not perform cough-
inducing procedures on potential active TB patients do not need to
develop awritten respiratory protection program.

e Any DHCP with a persistent cough (i.e., lasting >3 weeks),
especialy in the presence of other signs or symptoms compatible
with active TB (e.g., weight loss, night sweats, fatigue, bloody
sputum, anorexia, or fever), should be evaluated promptly. The
DHCP should not return to the workplace until a diagnosis of TB
has been excluded or the DHCP is on therapy and a physician has
determined that the DHCP is noninfectious.

Creutzfeldt-Jakob Disease and
Other Prion Diseases

Creutzfeldt-Jakob disease (CJD) belongs to a group of rapidly
progressive, invariably fatal, degenerative neurological disorders,
transmissible spongiform encephalopathies (TSEs) that affect both
humans and animals and are thought to be caused by infection with an
unusual pathogen called a prion. Prions are isoforms of a normal
protein, capable of self-propagation although they lack nucleic acid.
Prion diseases have an incubation period of years and are usually fatal
within 1 year of diagnosis.

Among humans, TSEs include CJD, Gerstmann-Straussler-Scheinker

107



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

syndrome, fatal familial insomnia, kuru, and variant CIJD (vCJD).
Occurring in sporadic, familial, and acquired (i.e., iatrogenic) forms,
CJD has an annual incidence in the United States and other countries of
approximately 1 case/million population (445-448). In approximately
85% of affected patients, CID occurs as a sporadic disease with no
recognizable pattern of transmission. A smaller proportion of patients
(5%—15%) experience familial CID because of inherited mutations of
the prion protein gene (448).

vCJD is distinguishable clinically and neuropathologically from
classic CJD, and strong epidemiologic and laboratory evidence
indicates a causal relationship with bovine spongiform encephal opathy
(BSE), a progressive neurologica disorder of cattle commonly known
as mad cow disease (449-451). vCJID, was reported first in the United
Kingdom in 1996 (449) and subseguently in other European countries
(452). Only one case of vCJD has been reported in the United States, in
an immigrant from the United Kingdom (453). Compared with CJD
patients, those with vCJID are younger (28 years versus 68 years median
age at death), and have a longer duration of illness (13 months versus
4.5 months). Also, vCJID patients characteristically exhibit sensory and
psychiatric symptoms that are uncommon with CJD. Another difference
includes the ease with which the presence of prions is consistently
demonstrated in lymphoreticular tissues (e.g., tonsil) in vCJID patients
by immunohistochemistry (454).

CJD and vCJD are transmissible diseases, but not through the air or
casual contact. All known cases of iatrogenic CID have resulted from
exposure to infected central nervous tissue (e.g., brain and dura mater),
pituitary, or eye tissue. Studies in experimental animals have
determined that other tissues have low or no detectable infectivity
(243,455,456). Limited experimental studies have demonstrated that
scrapie (a TSE in sheep) can be transmitted to healthy hamsters and
mice by exposing oral tissues to infectious homogenate (457,458).
These anima models and experimental designs might not be directly
applicable to human transmission and clinical dentistry, but they
indicate atheoretical risk of transmitting prion diseases through perioral
exposures.

According to published reports, iatrogenic transmission of CID has

occurred in humans under three circumstances: after use of
contaminated electroencephalography depth electrodes and
neurosurgical equipment (459); after use of extracted pituitary
hormones (460,461); and after implant of contaminated corneal (462)
and dura mater grafts (463,464) from humans. The equipment-related
cases occurred before the routine implementation of sterilization
procedures used in health-care facilities.

Case-control studies have found no evidence that dental procedures
increase the risk of iatrogenic transmission of TSEs among humans. In
these studies, CJD transmission was not associated with dental
procedures (e.g., root canals or extractions), with convincing evidence
of prion detection in human blood, saliva, or oral tissues, or with DHCP
becoming occupationally infected with CID (465—467). In 2000, prions
were not found in the dental pulps of eight patients with neuropatho-
logically confirmed sporadic CJD by using electrophoresis and a
Western blot technique (468).

Prions exhibit unusual resistance to conventional chemical and
physical decontamination procedures. Considering this resistance and
the invariably fatal outcome of CJD, procedures for disinfecting and
sterilizing instruments potentially contaminated with the CJD prion
have been controversial for years. Scientific data indicate the risk, if
any, of sporadic CJD transmission during dental and oral surgical
procedures is low to nil. Until additional information exists regarding
the transmissibility of CJD or vCJD, specia precautions in addition to
standard precautions might be indicated when treating known CJD or
vCJID patients; the following list of precautions is provided for
consideration without recommendation (243,249,277,469):

e Use single-use disposable items and equipment whenever possible.

e Consider items difficult to clean (e.g., endodontic files, broaches,

and carbide and diamond burs) as single-use disposables and
discard after one use.

e To minimize drying of tissues and body fluids on a device, keep

the instrument moist until cleaned and decontaminated.

e Clean instruments thoroughly and steam-autoclave at 134°C for

18 minutes. This is the least stringent of sterilization methods
offered by the World Health Organization. The complete list

TABLE 5. Examples of methods for evaluating infection-control programs

Program element

Evaluation activity

Appropriate immunization of dental health-care personnel (DHCP).

Assessment of occupational exposures to infectious agents.

Comprehensive postexposure management plan and medical
follow-up program after occupational exposures to infectious
agents.

Adherence to hand hygiene before and after patient care.
Proper use of personal protective equipment to prevent
occupational exposures to infectious agents.

Routine and appropriate sterilization of instruments using a
biologic monitoring system.

Evaluation and implementation of safer medical devices.

Compliance of water in routine dental procedures with current
drinking U.S. Environmental Protection Agency water standards
(fewer than 500 CFU of heterotrophic water bacteria).

Proper handling and disposal of medical waste.

Health-care-associated infections.

Conduct annual review of personnel records to ensure up-to-date immunizations.

Report occupational exposures to infectious agents. Document the steps that
occurred around the exposure and plan how such exposure can be prevented in
the future.

Ensure the postexposure management plan is clear, complete, and available at all
times to all DHCP. All staff should understand the plan, which should include toll-
free phone numbers for access to additional information.

Observe and document circumstances of appropriate or inappropriate
handwashing. Review findings in a staff meeting.

Observe and document the use of barrier precautions and careful handling of
sharps. Review findings in a staff meeting.

Monitor paper log of steam cycle and temperature strip with each sterilization
load, and examine results of weekly biologic monitoring. Take appropriate action
when failure of sterilization process is noted.

Conduct an annual review of the exposure control plan and consider new
developments in safer medical devices.

Monitor dental water quality as recommended by the equipment manufacturer,
using commercial self-contained test kits, or commercial water-testing laboratories.
Observe the safe disposal of regulated and nonregulated medical waste and take

preventive measures if hazardous situations occur.

Assess the unscheduled return of patients after procedures and evaluate them for
an infectious process. A trend might require formal evaluation.
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(469) is available at http://www.who.int/emc-documents/tse/
whocdscsraph2003c.html.
e Do not use flash sterilization for processing instruments or
devices.
Potential infectivity of oral tissues in CJD or vCJD patients is an
unresolved concern. CDC maintains an active surveillance program on
CJD. Additional information and resources are available at
http://www.cdc.gov/ncidod/di seases/cjd/cjd.htm.

Program Evaluation

The goal of a dental infection-control program is to provide a safe
working environment that will reduce the risk of health-care-associated
infections among patients and occupational exposures among DHCP.
Medical errors are caused by faulty systems, processes, and conditions
that lead persons to make mistakes or fail to prevent errors being made
by others (470). Effective program evaluation is a systematic way to
ensure procedures are useful, feasible, ethical, and accurate. Program
evaluation is an essential organizational practice; however, such
evaluation is not practiced consistently across program areas, nor is it
sufficiently well-integrated into the day-to-day management of the
majority of programs (471).

A successful infection-control program depends on developing
standard operating procedures, evaluating practices, routinely

BOX. Dental infection-control research considerations

documenting adverse outcomes (e.g., occupational exposures to blood)
and work-related illnesses in DHCP, and monitoring health-
care—associated infections in patients. Strategies and tools to evaluate
the infection-control program can include periodic observational
assessments, checklists to document procedures, and routine review of
occupational exposures to bloodborne pathogens. Evaluation offers an
opportunity to improve the effectiveness of both the infection-control
program and dental-practice protocols. If deficiencies or problems in
the implementation of infection-control procedures are identified,
further evaluation is needed to eliminate the problems. Examples of
infection-control program evaluation activities are provided (Table 5).

Infection-Control Research Considerations

Although the number of published studies concerning dental
infection control has increased in recent years, questions regarding
infection-control practices and their effectiveness remain unanswered.
Multiple concerns were identified by the working group for this report,
as well as by others during the public comment period (Box). This list
is not exhaustive and does not represent a CDC research agenda, but
rather is an effort to identify certain concerns, stimulate discussion, and
provide direction for determining future action by clinical, basic
science, and epidemiologic investigators, as well as health and
professional organizations, clinicians, and policy makers.

Education and promotion

design and performance criteria.
Laboratory-based research

influenza) produced from rotary dental instruments.

dental-unit water-quality standards.

other devices attached to air or waterlines.

materials) and dental laboratory equipment.

prevention measures.
procedures.

different procedures.

+ Design strategies to communicate, to the public and providers, the risk of disease transmission in dentistry.
+ Promote use of protocols for recommended postexposure management and follow-up.
+ Educate and train dental health-care personnel (DHCP) to screen and evaluate safer dental devices by using tested

+ Develop animal models to determine the risk of transmitting organisms through inhalation of contaminated aerosols (e.g.,

+ Conduct studies to determine the effectiveness of gloves (i.e., material compatibility and duration of use).

+ Develop devices with passive safety features to prevent percutaneous injuries.

- Study the effect of alcohol-based hand-hygiene products on retention of latex proteins and other dental allergens (e.g.,
methylmethacrylate, glutaraldehyde, thiurams) on the hands of DHCP after latex glove use.

* Investigate the applicability of other types of sterilization procedures (e.g., hydrogen peroxide gas plasma) in dentistry.

+ Encourage manufacturers to determine optimal methods and frequency for testing dental-unit waterlines and maintaining

+ Determine the potential for internal contamination of low-speed handpieces, including the motor, and other devices
connected to dental air and water supplies, as well as more efficient ways to clean, lubricate, and sterilize handpieces and

Investigate the infectivity of oral tissues in Creutzfeldt-Jakob disease (CJD) or variant CJD patients.

* Determine the most effective methods to disinfect dental impression materials.

* Investigate the viability of pathogenic organisms on dental materials (e.g., impression materials, acrylic resin, or gypsum
Determine the most effective methods for sterilization or disinfection of digital radiology equipment.

+ Evaluate the effects of repetitive reprocessing cycles on burs and endodontic files.

* Investigate the potential infectivity of vapors generated from the various lasers used for oral procedures.

Clinical and population-based epidemiologic research and development

+ Continue to characterize the epidemiology of blood contacts, particularly percutaneous injuries, and the effectiveness of
+ Further assess the effectiveness of double gloving in preventing blood contact during routine and surgical dental

+ Continue to assess the stress placed on gloves during dental procedures and the potential for developing defects during

+ Develop methods for evaluating the effectiveness and cost-effectiveness of infection-control interventions.
+ Determine how infection-control guidelines affect the knowledge, attitudes, and practices of DHCP.
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therisk classification of the setting (1B) (20).
E. Medical Conditions, Work-Related IlIness, and Work
Restrictions
1. Develop and have readily available to all DHCP

Recommendations
Each recommendation is categorized on the basis of existing

scientific data, theoretical rationale, and applicability. Rankings are
based on the system used by CDC and the Healthcare Infection Control
Practices Advisory Committee (HICPAC) to categorize
recommendations:

Category | A. Strongly recommended for implementation and
strongly supported by well-designed experimental, clinical, or
epidemiologic studies.

Category |B. Strongly recommended for implementation and
supported by experimental, clinical, or epidemiologic studies and a
strong theoretical rationae.

Category |C. Required for implementation as mandated by federal
or state regulation or standard. When IC is used, a second rating can be
included to provide the basis of existing scientific data, theoretical
rationale, and applicability. Because of state differences, the reader
should not assume that the absence of a IC implies the absence of state
regulations.

Category |l. Suggested for implementation and supported by
suggestive clinical or epidemiologic studies or atheoretical rationae.

Unresolved issue. No recommendation. Insufficient evidence or no
consensus regarding efficacy exists.

I. Personnel Health Elements of an I nfection-Control Program
A. General Recommendations
1. Develop a written health program for DHCP that includes
policies, procedures, and guidelines for education and
training; immunizations; exposure prevention and

comprehensive written policies regarding work restriction
and exclusion that include a statement of authority defining
who can implement such policies (IB) (5,22).

. Develop policies for work restriction and exclusion that

encourage DHCP to seek appropriate preventive and
curative care and report their illnesses, medical conditions,
or treatments that can render them more susceptible to
opportunistic infection or exposures; do not penalize DHCP
with loss of wages, benefits, or job status (I1B) (5,22).

. Develop policies and procedures for evaluation, diagnosis,

and management of DHCP with suspected or known
occupational contact dermatitis (1B) (32).

. Seek definitive diagnosis by a qualified health-care

professional for any DHCP with suspected latex allergy to
carefully determine its specific etiology and appropriate
treatment as well as work restrictions and accommodations
(IB) (32).

F. Records Maintenance, Data Management, and Confidentiality
1. Establish and maintain confidential medical records (e.g.,

immunization records and documentation of tests received
as aresult of occupationa exposure) for al DHCP (1B, IC)
(5,13).

2. Ensure that the practice complies with all applicable

federal, state, and local laws regarding medical
recordkeeping and confidentiaity (IC) (13,34).

postexposure management; medical conditions, work- I1. Preventing Transmission of Bloodbor ne Pathogens
related illness, and associated work restrictions; contact A.HBV Vaccination
dermatitis and latex hypersensitivity; and maintenance of 1. Offer the HBV vaccination series to all DHCP with

records, data management, and confidentiality (I1B)

(5,16-18,22).

2. Establish referral arrangements with qualified health-care
professionals to ensure prompt and appropriate provision of
preventive services, occupationally related medical
services, and postexposure management with medical
follow-up (1B, IC) (5,13,19,22).

B. Education and Training

1. Provide DHCP 1) on initial employment, 2) when new
tasks or procedures affect the employee's occupational
exposure, and 3) at a minimum, annually, with education
and training regarding occupational exposure to potentially
infectious agents and infection-control procedures/
protocols appropriate for and specific to their assigned
duties (1B, IC) (5,11,13, 14,16,19,22).

2. Provide educational information appropriate in content and
vocabulary to the educational level, literacy, and language
of DHCP (1B, IC) (5,13).

C. Immunization Programs

1. Develop a written comprehensive policy regarding
immunizing DHCP, including a list of all required and
recommended immunizations (1B) (5,17,18).

2. Refer DHCP to a prearranged qualified health-care
professional or to their own health-care professional to
receive all appropriate immunizations based on the latest
recommendations as well as their medical history and risk
for occupationa exposure (I1B) (5,17).

D. Exposure Prevention and Postexposure Management

1. Develop a comprehensive postexposure management and
medical follow-up program (1B, IC) (5,13,14,19).

a. Include policies and procedures for prompt reporting,
evaluation, counseling, treatment, and medical follow-up
of occupational exposures.

b. Establish mechanisms for referral to a qualified health-
care professional for medical evaluation and follow-up.

¢. Conduct a baseline TST, preferably by using a two-step
test, for all DHCP who might have contact with persons
with suspected or confirmed infectious TB, regardless of
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potential occupational exposure to blood or other
potentially infectious material (1A, IC) (2,13,14,19).

.Always follow U.S. Public Health Service/CDC

recommendations for hepatitis B vaccination, serologic
testing, follow-up, and booster dosing (1A, IC) (13,14,19).

. Test DHCP for anti-HBs 1-2 months after completion of

the 3-dose vaccination series (1A, IC) (14,19).

. DHCP should complete a second 3-dose vaccine series or

be evaluated to determine if they are HBsAg-positive if no
antibody response occurs to the primary vaccine series (1A,
1C) (14,19).

. Retest for anti-HBs at the completion of the second vaccine

series. If no response to the second 3-dose series occurs,
nonresponders should be tested for HBsAg (I1C) (14,19).

. Counsel nonresponders to vaccination who are HBsAg-

negative regarding their susceptibility to HBV infection
and precautionsto take (1A, 1C) (14,19).

. Provide employees appropriate education regarding the

risks of HBV transmission and the availability of the
vaccine. Employees who decline the vaccination should
sign adeclination form to be kept on file with the employer
(1C) (13).

B. Preventing Exposures to Blood and OPIM
1. Genera recommendations

a. Use standard precautions (OSHA's bloodborne pathogen
standard retains the term universal precautions) for all
patient encounters (1A, 1C) (11,13,19,53).

b. Consider sharp items (e.g., needles, scalers, burs, lab
knives, and wires) that are contaminated with patient
blood and saliva as potentially infective and establish
engineering controls and work practices to prevent
injuries (1B, 1C) (6,13,113).

c. Implement a written, comprehensive program designed
to minimize and manage DHCP exposures to blood and
body fluids (1B, I1C). (13,14,19,97).

2. Engineering and work-practice controls

a. ldentify, evaluate, and select devices with engineered
safety features at least annually and as they become



available on the market (e.g., safer anesthetic syringes,
blunt suture needle, retractable scalpel, or needleless IV
systems) (IC) (13,97,110-112).

b. Place used disposable syringes and needles, scalpel
blades, and other sharp items in appropriate puncture-
resistant containers located as close as feasible to the
area in which the items are used (1A, 1C) (2,7,13,19,113,
115).

c. Do not recap used needles by using both hands or any
other technique that involves directing the point of a
needle toward any part of the body. Do not bend, break,
or remove needles before disposal (1A, IC) (2,7,8,13,97, 113).

d. Use either a one-handed scoop technique or a
mechanical device designed for holding the needle cap
when recapping needles (e.g., between multiple
injections and before removing from a nondisposable
aspirating syringe) (1A, I1C) (2,7,8,13,14,113).

3. Postexposure management and prophylaxis

a Follow CDC recommendations after percutaneous,
mucous membrane, or nonintact skin exposure to blood
or other potentially infectious material (IA, IC)
(13,14,19).

I1l. Hand Hygiene
A. General Considerations

1. Perform hand hygiene with either a nonantimicrobial or
antimicrobial soap and water when hands are visibly dirty
or contaminated with blood or other potentially infectious
material. If hands are not visibly soiled, an a cohol-based
hand rub can also be used. Follow the manufacturer's
instructions (I1A) (123).

2. Indications for hand hygiene include
a. when hands are visibly soiled (1A, IC);

b. after barehanded touching of inanimate objects likely to
be contaminated by blood, saliva, or respiratory
secretions (1A, 1C);

c. before and after treating each patient (1B);

d. before donning gloves (1B); and

e. immediately after removing gloves (1B, IC) (7-9,11,13,
113,120-123,125,126,138).

3. For oral surgical procedures, perform surgical hand
antisepsis before donning sterile surgeon's gloves. Follow
the manufacturer's instructions by using either an
antimicrobial soap and water, or soap and water followed
by drying hands and application of an alcohol-based
surgical hand-scrub product with persistent activity (1B)
(121-123,127-133,144,145).

4. Store liquid hand-care products in either disposable closed
containers or closed containers that can be washed and
dried before refilling. Do not add soap or lotion to (i.e., top
off) apartially empty dispenser (1A) (9,120,122,149,150).

B. Specia Considerations for Hand Hygiene and Glove Use

1. Use hand lotions to prevent skin dryness associated with
handwashing (1A) (153,154).

2. Consider the compeatibility of lotion and antiseptic products
and the effect of petroleum or other oil emollients on the
integrity of gloves during product selection and glove use
(IB) (2,14,122,155).

3. Keep fingernails short with smooth, filed edges to allow
thorough cleaning and prevent glove tears (11) (122,123, 156).

4. Do not wear artificial fingernails or extenders when having
direct contact with patients at high risk (e.g., those in
intensive care units or operating rooms) (1A) (123,
157-160).

5. Use of artificial fingernailsis usually not recommended (I1)
(157-160).

6. Do not wear hand or nail jewelry if it makes donning
gloves more difficult or compromises the fit and integrity
of the glove (I1) (123,142, 143).

1. Wear a surgical mask and eye protection with solid side
shields or aface shield to protect mucous membranes of the
eyes, nose, and mouth during procedures likely to generate
splashing or spattering of blood or other body fluids (1B,
1C) (1,2,7,8,11,13,137).

2. Change masks between patients or during patient treatment
if the mask becomes wet (IB) (2).

3. Clean with soap and water, or if visibly soiled, clean and
disinfect reusable facial protective equipment (e.g.,
clinician and patient protective eyewear or face shields)
between patients (11) (2).

. Protective Clothing

1. Wear protective clothing (e.g., reusable or disposable
gown, laboratory coat, or uniform) that covers personal
clothing and skin (e.g., forearms) likely to be soiled with
blood, saliva, or OPIM (1B, IC) (7,8,11,13,137).

2. Change protective clothing if visibly soiled (134); change
immediately or as soon as feasible if penetrated by blood or
other potentially infectious fluids (1B, 1C) (13).

3. Remove barrier protection, including gloves, mask,
eyewear, and gown before departing work area (e.g., dental
patient care, instrument processing, or laboratory areas)
(IC) (13).

. Gloves

1. Wear medical gloves when a potential exists for contacting
blood, saliva, OPIM, or mucous membranes (1B, I1C) (1,2,7,
8,13).

2. Wear anew pair of medical gloves for each patient, remove
them promptly after use, and wash hands immediately to
avoid transfer of microorganisms to other patients or
environments (1B) (1,7,8,123).

3. Remove gloves that are torn, cut, or punctured as soon as
feasible and wash hands beforeregloving (1B, 1C) (13,210, 211).

4. Do not wash surgeon's or patient examination gloves before
use or wash, disinfect, or sterilize gloves for reuse (1B, I1C)
(13,138,177,212,213).

5. Ensure that appropriate gloves in the correct size are
readily accessible (1C) (13).

6. Use appropriate gloves (e.g., puncture- and chemical-
resistant utility gloves) when cleaning instruments and
performing housekeeping tasks involving contact with
blood or OPIM (1B, IC) (7,13,15).

7. Consult with glove manufacturers regarding the chemical
compatibility of glove material and dental materials used
(1.

. Sterile Surgeon's Gloves and Double Gloving During Oral

Surgical Procedures

1. Wear sterile surgeon's gloves when performing oral
surgical procedures (1B) (2,8,137).

2. No recommendation is offered regarding the effectiveness
of wearing two pairs of gloves to prevent disease
transmission during oral surgical procedures. The mgjority
of studies among HCP and DHCP have demonstrated a
lower frequency of inner glove perforation and visible
blood on the surgeon's hands when double gloves are worn;
however, the effectiveness of wearing two pairs of gloves
in preventing disease transmission has not been demon-
strated (Unresolved issug).

V. Contact Dermatitisand L atex Hyper sensitivity
A. General Recommendations

1. Educate DHCP regarding the signs, symptoms, and
diagnoses of skin reactions associated with frequent hand
hygiene and glove use (IB) (5,31,32).

2. Screen all patients for latex allergy (e.g., take health history
and refer for medical consultation when latex allergy is
suspected) (1B) (32).

3. Ensure a latex-safe environment for patients and DHCP
with latex alergy (I1B) (32).

V. PPE 4. Have emergency treatment kits with latex-free products
A. Masks, Protective Eyewear, and Face Shields available at al times (11) (32).
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VI. Sterilization and Disinfection of Patient-Care Items
A. General Recommendations
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1

2.

Use only FDA-cleared medical devices for sterilization and
follow the manufacturer'sinstructions for correct use (1B) (248).
Clean and heat-sterilize critical dental instruments before
each use (1A) (2,137,243,244, 246,249,407).

. Clean and heat-sterilize semicritical items before each use

(B) (2,249,260,407).

. Allow packages to dry in the sterilizer before they are

handled to avoid contamination (1B) (247).

. Use of heat-stable semicritical alternatives is encouraged

(1B) (2).

. Reprocess heat-sensitive critical and semi-critical

instruments by using FDA-cleared sterilant/high-level
disinfectants or an FDA-cleared low-temperature
sterilization method (e.g., ethylene oxide). Follow
manufacturer's instructions for use of chemical
sterilants/high-level disinfectants (1B) (243).

. Single-use disposable instruments are acceptable

alternatives if they are used only once and disposed of
correctly (1B, IC) (243,383).

.Do not use liquid chemical sterilants/high-level

disinfectants for environmental surface disinfection or as
holding solutions (1B, I1C) (243,245).

. Ensure that noncritical patient-care items are barrier-

protected or cleaned, or if visibly soiled, cleaned and
disinfected after each use with an EPA-registered hospital
disinfectant. If visibly contaminated with blood, use an
EPA-registered hospital disinfectant with a tuberculocidal
claim (i.e., intermediate level) (I1B) (2,243,244).

10.Inform DHCP of all OSHA guidelines for exposure to

chemical agents used for disinfection and sterilization.
Using this report, identify areas and tasks that have
potential for exposure (IC) (15).

B. Instrument Processing Area

1

2.

Designate a central processing area. Divide the instrument
processing area, physically or, at a minimum, spatially, into
distinct areas for 1) receiving, cleaning, and decontamina-
tion; 2) preparation and packaging; 3) sterilization; and 4)
storage. Do not store instruments in an area where
contaminated instruments are held or cleaned (I1)
(173,247,248).

Train DHCP to employ work practices that prevent
contamination of clean areas (I1).

C. Receiving, Cleaning, and Decontamination Work Area

1

Minimize handling of loose contaminated instruments
during transport to the instrument processing area. Use
work-practice controls (e.g., carry instruments in a covered
container) to minimize exposure potential (I1). Clean all
visible blood and other contamination from dental
instruments and devices before sterilization or disinfection
procedures (1A) (243,249-252).

Use automated cleaning equipment (e.g., ultrasonic cleaner
or washer-disinfector) to remove debris to improve
cleaning effectiveness and decrease worker exposure to
blood (1B) (2,253).

Use work-practice controls that minimize contact with
sharp instruments if manual cleaning is necessary (e.g.,
long-handled brush) (IC) (14).

Wear puncture- and chemical-resistant/heavy-duty utility
gloves for instrument cleaning and decontamination
procedures (1B) (7).

Wear appropriate PPE (e.g., mask, protective eyewear, and
gown) when splashing or spraying is anticipated during
cleaning (IC) (13).

D. Preparation and Packaging

1

2.

Use an internal chemical indicator in each package. If the
internal indicator cannot be seen from outside the package,
also use an external indicator (1) (243,254,257).

Use a container system or wrapping compatible with the

3.

type of sterilization process used and that has received
FDA clearance (1B) (243,247, 256).

Before sterilization of critical and semicritical instruments,
inspect instruments for cleanliness, then wrap or place them
in containers designed to maintain sterility during storage
(e.g., cassettes and organizing trays) (1A) (2,247,255,256).

E. Sterilization of Unwrapped Instruments

1.

2.

6.

7.

Clean and dry instruments before the unwrapped
sterilization cycle (IB) (248).

Use mechanical and chemical indicators for each
unwrapped sterilization cycle (i.e., place an internal
chemical indicator among the instruments or items to be
sterilized) (1B) (243,258).

Allow unwrapped instruments to dry and cool in the
sterilizer before they are handled to avoid contamination
and thermal injury (1) (260).

Semicritical instruments that will be used immediately or
within a short time can be sterilized unwrapped on atray or
in a container system, provided that the instruments are
handled aseptically during removal from the sterilizer and
transport to the point of use (I1).

Critical instruments intended for immediate reuse can be
sterilized unwrapped if the instruments are maintained
sterile during removal from the sterilizer and transport to
the point of use (e.g., transported in a sterile covered
container) (IB) (258).

Do not sterilize implantable devices unwrapped (I1B)
(243,247).

Do not store critical instruments unwrapped (1B) (248).

F. Sterilization Monitoring

1.

Use mechanical, chemical, and biological monitors
according to the manufacturer's instructions to ensure the
effectiveness of the sterilization process (I1B) (248,278, 279).

. Monitor each load with mechanical (e.g., time, temperature,

and pressure) and chemical indicators (11) (243,248).

. Place a chemical indicator on the inside of each package. If

the internal indicator is not visible from the outside, also
place an exterior chemical indicator on the package (I1)
(243,254,257).

. Place items/packages correctly and loosely into the

sterilizer so as not to impede penetration of the sterilant
(1B) (243).

. Do not use instrument packs if mechanical or chemical

indicators indicate inadequate processing (IB)
(243,247,248).

. Monitor sterilizers at least weekly by using a biological

indicator with a matching control (i.e., biological indicator
and control from same lot number) (IB)
(2,9,243,247,278,279).

. Use a biological indicator for every sterilizer load that

contains an implantable device. Verify results before using
the implantable device, whenever possible (1B) (243,248).

. The following are recommended in the case of a positive

spore test:

a Remove the sterilizer from service and review
sterilization procedures (e.g., work practices and use of
mechanical and chemical indicators) to determine
whether operator error could be responsible (1) (8).

b. Retest the sterilizer by using biological, mechanical, and
chemical indicators after correcting any identified
procedural problems (I1).

c. If the repeat spore test is negative, and mechanical and
chemical indicators are within normal limits, put the
sterilizer back in service (I1) (9,243).

. The following are recommended if the repeat spore test is

positive:

a. Do not use the sterilizer until it has been inspected or
repaired or the exact reason for the positive test has been
determined (11) (9,243).

b. Recall, to the extent possible, and reprocess all items



processed since the last negative spore test (I1)
(9,243,283).

c. Before placing the sterilizer back in service, rechallenge
the sterilizer with biological indicator tests in three
consecutive empty chamber sterilization cycles after the
cause of the sterilizer failure has been determined and
corrected (I1) (9,243,283).

10.Maintain sterilization records (i.e., mechanical, chemical,

and biological) in compliance with state and local
regulations (1B) (243).

G. Storage Areafor Sterilized Items and Clean Dental Supplies

1.

4.

5.

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

. Even for event-related packaging, at a minimum, place the

date of sterilization, and if multiple sterilizers are used in
the facility, the sterilizer used, on the outside of the
packaging material to facilitate the retrieval of processed
itemsin the event of a sterilization failure (1B) (243,247).

. Examine wrapped packages of sterilized instruments before

opening them to ensure the barrier wrap has not been
compromised during storage (I1) (243,284).

Reclean, repack, and resterilize any instrument package
that has been compromised (11).

Store sterile items and denta supplies in covered or closed
cabinets, if possible (I1) (285).

VII. Environmental Infection Control
A. General Recommendations

1.

Follow the manufacturers' instructions for correct use of
cleaning and EPA-registered hospital disinfecting products
(1B, 1C) (243-245).

.Do not use liquid chemical sterilants/high-level

disinfectants for disinfection of environmental surfaces
(clinical contact or housekeeping) (1B, IC) (243-245).

. Use PPE, as appropriate, when cleaning and disinfecting

environmental surfaces. Such equipment might include
gloves (e.g., puncture- and chemical-resistant utility),
protective clothing (e.g., gown, jacket, or lab coat), and
protective eyewear/face shield, and mask (IC) (13,15).

B. Clinical Contact Surfaces

1.

Use surface barriers to protect clinical contact surfaces,
particularly those that are difficult to clean (e.g., switches
on dental chairs) and change surface barriers between
patients (1) (1,2,260,288).

. Clean and disinfect clinical contact surfaces that are not

barrier-protected, by using an EPA-registered hospital
disinfectant with a low- (i.e., HIV and HBV label claims)
to intermediate-level (i.e., tuberculocidal claim) activity
after each patient. Use an intermediate-level disinfectant if
visibly contaminated with blood (I1B) (2,243,244).

C. Housekeeping Surfaces

1

4.

Clean housekeeping surfaces (e.g., floors, walls, and sinks)
with a detergent and water or an EPA-registered hospital
disinfectant/detergent on a routine basis, depending on the
nature of the surface and type and degree of contamination,
and as appropriate, based on the location in the facility, and
when visibly soiled (I1B) (243,244).

. Clean mops and cloths after use and alow to dry before

reuse; or use single-use, disposable mop heads or cloths (1)
(243,244).

. Prepare fresh cleaning or EPA-registered disinfecting

solutions daily and as instructed by the manufacturer. (1)
(243,244).

Clean walls, blinds, and window curtains in patient-care
areas when they are visibly dusty or soiled (I1) (9,244).

D. Spills of Blood and Body Substances

1

Clean spills of blood or OPIM and decontaminate surface
with an EPA-registered hospital disinfectant with low- (i.e.,
HBV and HIV label claims) to intermediate-level (i.e.,
tuberculocidal claim) activity, depending on size of spill

and surface porosity (1B, IC) (13,113).

E. Carpet and Cloth Furnishings
1. Avoid using carpeting and cloth-upholstered furnishings in

dental operatories, laboratories, and instrument processing
areas (I1) (9,293-295).

F. Regulated Medical Waste
1. Genera Recommendations

a Develop a medical waste management program.
Disposal of regulated medical waste must follow federal,
state, and local regulations (1C) (13,301).

b. Ensure that DHCP who handle and dispose of regulated
medical waste are trained in appropriate handling and
disposal methods and informed of the possible health
and safety hazards (IC) (13).

2. Management of Regulated Medical Waste in Dental

Health-Care Facilities

a Use a color-coded or labeled container that prevents
leakage (e.g., biohazard bag) to contain nonsharp
regulated medical waste (IC) (13).

b. Place sharp items (e.g., needles, scalpel blades,
orthodontic bands, broken metal instruments, and burs)
in an appropriate sharps container (e.g., puncture
resistant, color-coded, and leakproof). Close container
immediately before removal or replacement to prevent
spillage or protrusion of contents during handling,
storage, transport, or shipping (1C) (2,8,13,113,115).

c. Pour blood, suctioned fluids or other liquid waste
carefully into a drain connected to a sanitary sewer
system, if local sewage discharge requirements are met
and the state has declared this an acceptable method of
disposal. Wear appropriate PPE while performing this
task (1C) (7,9,13).

VIII. Unit Waterlines, Biofilm, and Water Quality
A. General Recommendations
1. Use water that meets EPA regulatory standards for drinking

water (i.e., <500 CFU/mL of heterotrophic water bacteria)
for routine dental treatment output water (1B, 1C)
(341,342).

. Consult with the dental unit manufacturer for appropriate

methods and equipment to maintain the recommended
quality of dental water (1) (339).

. Follow recommendations for monitoring water quality

provided by the manufacturer of the unit or waterline
treatment product (I1).

. Discharge water and air for a minimum of 20-30 seconds

after each patient, from any device connected to the dental
water system that enters the patient's mouth (e.g.,
handpieces, ultrasonic scalers, and air/water syringes) (l1)
(2,311,344).

. Consult with the dental unit manufacturer on the need for

periodic maintenance of antiretraction mechanisms (I1B)
(2,311).

B. Boil-Water Advisories
1. The following apply while a boil-water advisory isin effect:

a Do not deliver water from the public water system to the
patient through the dental operative unit, ultrasonic
scaler, or other dental equipment that uses the public
water system (1B, 1C) (341,342,346,349,350).

b. Do not use water from the public water system for dental
treatment, patient rinsing, or handwashing (1B, IC)
(341,342,346,349,350).

c. For handwashing, use antimicrobial-containing products
that do not require water for use (e.g., alcohol-based
hand rubs). If hands are visibly contaminated, use bottled
water, if available, and soap for handwashing or an
antiseptic towelette (1B, 1C) (13,122).

2. The following apply when the boil-water advisory is

cancelled:
a Follow guidance given by the local water utility
regarding adequate flushing of waterlines. If no guidance
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is provided, flush dental waterlines and faucets for 1-5
minutes before using for patient care (IC) (244,346,
351,352).

b. Disinfect dental waterlines as recommended by the
dental unit manufacturer (I1).

I X. Special Considerations
A. Dental Handpieces and Other Devices Attached to Air and

Waterlines

1. Clean and heat-sterilize handpieces and other intraoral
instruments that can be removed from the air and
waterlines of dental units between patients (1B, IC)
(2,246,275,356,357,360,407).

2. Follow the manufacturer's instructions for cleaning,
lubrication, and sterilization of handpieces and other
intraoral instruments that can be removed from the air and
waterlines of dental units (1B) (361-363).

3. Do not surface-disinfect, use liquid chemical sterilants, or
ethylene oxide on handpieces and other intraoral
instruments that can be removed from the air and
waterlines of dental units (1C) (2,246,250,275).

4. Do not advise patients to close their lips tightly around the
tip of the saliva ejector to evacuate oral fluids (II)
(364-366).

. Dental Radiology

1. Wear gloves when exposing radiographs and handling
contaminated film packets. Use other PPE (e.g., protective
eyewear, mask, and gown) as appropriate if spattering of
blood or other body fluidsislikely (1A, IC) (11,13).

2. Use heat-tolerant or disposable intraoral devices whenever
possible (e.g., film-holding and positioning devices). Clean
and heat-sterilize heat-tolerant devices between patients. At
a minimum, high-level disinfect semicritical heat-sensitive
devices, according to manufacturer's instructions (I1B) (243).

3. Transport and handle exposed radiographs in an aseptic
manner to prevent contamination of developing equipment (11).

4. Thefollowing apply for digital radiography sensors:

a. Use FDA-cleared barriers (1B) (243).

b. Clean and heat-sterilize, or high-level disinfect, between
patients, barrier-protected semicritical items. If the item
cannot tolerate these procedures then, at a minimum,
protect with an FDA-cleared barrier and clean and
disinfect with an EPA-registered hospital disinfectant
with intermediate-level (i.e., tuberculocidal claim)
activity, between patients. Consult with the manufacturer
for methods of disinfection and sterilization of digital
radiology sensors and for protection of associated
computer hardware (1B) (243).

. Aseptic Technique for Parenteral Medications

1. Do not administer medication from a syringe to multiple
patients, even if the needle on the syringeis changed (1A) (378).

2. Use single-dose vials for parenteral medications when
possible (11) (376,377).

3. Do not combine the leftover contents of single-use vias for
later use (1A) (376,377).

4. Thefollowing apply if multidose vials are used:

a. Cleanse the access diaphragm with 70% alcohol before
inserting adeviceinto thevia (1A) (380,381).

b. Use a sterile device to access a multiple-dose via and
avoid touching the access diaphragm. Both the needle
and syringe used to access the multidose vial should be
sterile. Do not reuse a syringe even if the needle is
changed (1A) (380,381).

c. Keep multidose vials away from the immediate patient
treatment area to prevent inadvertent contamination by
spray or spatter (I1).

d. Discard the multidose vial if sterility is compromised
(1A) (380,381).

5. Use fluid infusion and administration sets (i.e., IV bags,
tubings and connections) for one patient only and dispose
of appropriately (I1B) (378).

D. Single-Use (Disposable) Devices

1. Use single-use devices for one patient only and dispose of
them appropriately (IC) (383).

E. Preprocedural Mouth Rinses

1. No recommendation is offered regarding use of preproce-
dural antimicrobial mouth rinses to prevent clinical
infections among DHCP or patients. Although studies have
demonstrated that a preprocedural antimicrobial rinse (e.g.,
chlorhexidine gluconate, essential oils, or povidone-iodine)
can reduce the level of ora microorganismsin aerosols and
spatter generated during routine dental procedures and can
decrease the number of microorganisms introduced in the
patient's bloodstream during invasive dental procedures
(391-399), the scientific evidence isinconclusive that using
these rinses prevents clinical infections among DHCP or
patients (see discussion, Preprocedural Mouth Rinses)
(Unresolved issue).

F. Ora Surgical Procedures

1. The following apply when performing oral surgical
procedures:

a Perform surgical hand antisepsis by using an
antimicrobial product (e.g., antimicrobial soap and
water, or soap and water followed by alcohol-based hand
scrub with persistent activity) before donning sterile
surgeon's gloves (1B) (127-132,137).

b. Use sterile surgeon's gloves (1B) (2,7,121, 123,137).

c. Use sterile saline or sterile water as a coolant/irrigatant
when performing oral surgical procedures. Use devices
specifically designed for delivering sterile irrigating
fluids (e.g., bulb syringe, single-use disposable products,
and sterilizable tubing) (1B) (2,121).

G. Handling of Biopsy Specimens

1. During transport, place biopsy specimens in a sturdy,
leakproof container labeled with the biohazard symbol (1C)
(2,13,14).

2. If a biopsy specimen container is visibly contaminated,
clean and disinfect the outside of a container or place it in
an impervious bag labeled with the biohazard symbol, (1C)
(2,13).

H. Handling of Extracted Teeth

1. Dispose of extracted teeth as regulated medical waste
unless returned to the patient (1C) (13,14).

2. Do not dispose of extracted teeth containing amalgam in
regulated medical waste intended for incineration (I1).

3. Clean and place extracted teeth in a leakproof container,
labeled with a biohazard symbol, and maintain hydration
for transport to educational institutions or a dental
laboratory (1C) (13,14).

4. Heat-sterilize teeth that do not contain amalgam before they
are used for educational purposes (IB) (403,405,406).

|. Dental Laboratory

1. Use PPE when handling items received in the laboratory
until they have been decontaminated (IA, IC)
(2,7,11,13,113).

2. Before they are handled in the laboratory, clean,
disinfect, and rinse al dental prostheses and prosthodontic
materials (e.g., impressions, bite registrations, occlusal
rims, and extracted teeth) by using an EPA-registered
hospital disinfectant having at least an intermediate-level
(i.e., tuberculocidal claim) activity (1B) (2,249,252,407).

3. Consult with manufacturers regarding the stability of
specific materials (e.g., impression materials) relative to
disinfection procedures (I1).

4. Include specific information regarding disinfection
techniques used (e.g., solution used and duration), when
laboratory cases are sent off-site and on their return (I1)
(2,407,409).

5. Clean and heat-sterilize heat-tolerant items used in the
mouth (e.g., metal impression trays and face-bow forks)



(IB) (2,407).

6. Follow manufacturers' instructions for cleaning and
sterilizing or disinfecting items that become contaminated
but do not normally contact the patient (e.g., burs, polishing
points, rag wheels, articulators, case pans, and lathes). If
manufacturer instructions are unavailable, clean and heat-
sterilize heat-tolerant items or clean and disinfect with an
EPA-registered hospital disinfectant with low- (HIV, HBV
effectiveness claim) to intermediate-level (tuberculocidal
claim) activity, depending on the degree of contamination

(1.

J. Laser/Electrosurgery Plumes/Surgical Smoke

1. No recommendation is offered regarding practices to
reduce DHCP exposure to laser plumes/surgical smoke
when using lasers in dental practice. Practices to reduce
HCP exposure to laser plumes/surgical smoke have been
suggested, including use of &) standard precautions (e.g.,
high-filtration surgical masks and possibly full face shields)
(437); b) central room suction units with in-line filters to
collect particulate matter from minimal plumes; and c)
dedicated mechanical smoke exhaust systems with a high-
efficiency filter to remove substantial amounts of laser-
plume particles. The effect of the exposure (e.g., disease
transmission or adverse respiratory effects) on DHCP from
dental applications of lasers has not been adequately
evaluated (see previous discussion, Laser/ Electrosurgery
Plumes or Surgica Smoke) (Unresolved issue).

K. Mycobacterium tuberculosis

1. Genera Recommendations

a. Educate all DHCP regarding the recognition of signs,
symptoms, and transmission of TB (IB) (20,21).

b. Conduct a baseline TST, preferably by using a two-step
test, for all DHCP who might have contact with persons
with suspected or confirmed active TB, regardless of the
risk classification of the setting (1B) (20).

c. Assess each patient for a history of TB as well as
symptoms indicative of TB and document on the medical
history form (1B) (20,21).

d. Follow CDC recommendations for 1) developing,
maintaining, and implementing a written TB infection-
control plan; 2) managing a patient with suspected or
active TB; 3) completing a community risk-assessment
to guide employee TSTs and follow-up; and 4) managing
DHCP with TB disease (1B) (2,21).

2. The following apply for patients known or suspected to
have active TB:

a. Evaluate the patient away from other patients and DHCP.
When not being evaluated, the patient should wear a
surgical mask or be instructed to cover mouth and nose
when coughing or sneezing (1B) (20,21).

b. Defer elective dental treatment until the patient is
noninfectious (1B) (20,21).

c. Refer patients requiring urgent dental treatment to a
previously identified facility with TB engineering
controls and a respiratory protection program (1B)
(20,21).

L. Creutzfeldt-Jakob Disease (CJD) and Other Prion Diseases

1. No recommendation is offered regarding use of special
precautions in addition to standard precautions when
treating known CJD or vCJD patients. Potential infectivity
of oral tissues in CJD or vCJID patients is an unresolved
issue. Scientific data indicate the risk, if any, of sporadic

CJD transmission during dental and oral surgical
procedures is low to nil. Until additional information exists
regarding the transmissibility of CJD or vCJID during dental
procedures, special precautions in addition to standard
precautions might be indicated when treating known CJD
or vCJD patients; a list of such precautions is provided for
consideration without recommendation (see Creutzfeldt-
Jakob Disease and Other Prion Diseases) (Unresolved
issue).
M. Program Evaluation

1. Establish routine evaluation of the infection-control
program, including evaluation of performance indicators, at
an established frequency (1) (470-471).

Infection-Control Internet Resources

Advisory Committee on Immunization Practices
http://www.cdc.gov/nip/AClP/default.htm

American Dental Association

http://www.ada.org

American Institute of Architects Academy of Architecture for
Health

http://www.aahaia.org

American Society of Heating, Refrigeration, Air-conditioning
Engineers

http://www.ashrae.org

Association for Professionals in Infection Control and
Epidemiology, Inc.

http://www.apic.org/resc/guidlist.cfm

CDC, Division of Healthcar e Quality Promotion
http://www.cdc.gov/ncidod/hip

CDC, Division of Oral Health, Infection Control
http://www.cdc.gov/Oral Heal th/infectioncontrol/index.htm

CDC, Morbidity and Mortality Weekly Report
http://www.cdc.gov/mmwr

CDC, NIOSH

http://www.cdc.gov/niosh/homepage.html

CDC Recommends, Prevention Guidelines System
http://www.phppo.cdc.gov/cdcRecommends/AdvSearchV .asp

EPA, Antimicrobial Chemicals
http://www.epa.gov/oppad001/chemregindex.htm

FDA

http://www.fda.gov

Immunization Action Coalition

http://www.immunize.org/acip

Infectious Diseases Society of America
http://www.idsociety.org/PG/toc.htm

OSHA, Dentistry, Bloodbor ne Pathogens

http://www.osha.gov/SL TC/dentistry/index.html
http://www.osha.gov/SL TC/bloodbornepathogens/index.html
Organization for Safety and Asepsis Procedures
http://www.osap.org

Society for Healthcare Epidemiology of America, Inc., Position
Papers

http://www.shea-online.org/PositionPapers.html
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Appendix A
Regulatory Framework for Disinfectants and Sterilants

When using the guidance provided in this report regarding use of
liquid chemical disinfectants and sterilants,dental health-care personnel
(DHCP) should be aware of federal laws and regulations that govern
the sale, distribution,and use of these products. In particular, DHCPs
should know what requirements pertain to them when such products are
used. Finally, DHCP should understand the relative roles of the U.S.
Environmental Protection Agency (EPA), the U.S.Food and Drug
Administration (FDA), the Occupational Safety and Health
Administration (OSHA) and CDC.

The choice of specific cleaning or disinfecting agents is largely a
matter of judgment, guided by product label claims and instructions and
government regulations. A single liquid chemical germicide might not
satisfy all disinfection requirements in a given dental practice or
facility. Realistic use of liquid chemical germicides depends on
consideration of multiple factors,including the degree of microbial
killing required; the nature and composition of the surface, item, or
device to be treated; and the cost, safety, and ease of use of the
available agents. Selecting one appropriate product with a higher
degree of potency to cover al situations might be more convenient.

In the United States, liquid chemical germicides (disinfectants)are
regulated by EPA and FDA (A-1-A-3). In healthcare settings, EPA
regulates disinfectants that are used on environmental surfaces
(housekeeping and clinical contact surfaces), and FDA regulates liquid
chemical sterilants/high-level disinfectants (e.g., glutaraldehyde,
hydrogen peroxide,and peracetic acid) used on critical and semicritical
patientcare devices. Disinfectants intended for use on clinical contact
surfaces (e.g., light handles, radiographic-ray heads, or drawer knobs)
or housekeeping surfaces (e.g., floors, walls, or sinks) are regulated in
interstate commerce by the Antimicrobials Division, Office of Pesticide
Programs, EPA, under the authority of the Federal Insecticide,
Fungicide, and Rodenticide Act (FIFRA) of 1947, as amended in 1996
(A-4).Under FIFRA, any substance or mixture of substances intended to
prevent, destroy, repel, or mitigate any pest, including microorganisms
but excluding those in or on living man or animals, must be registered
before sale or distribution. To obtain a registration, a manufacturer
must submit specific data regarding the safety and the effectiveness of
each product.

EPA requires manufacturers to test formulations by using accepted
methods for microbicidal activity, stability, and toxicity to animals and
humans. Manufacturers submit these data to EPA with proposed
labeling. If EPA concludes a product may be used without causing
unreasonable adverse effects, the product and its labeling are given an
EPA registration number,and the manufacturer may then sell and
distribute the product in the United States. FIFRA requires users of
products to follow the labeling directions on each product explicitly.
The following statement appears on all EPA-registered product labels
under the Directions for Use heading: “It is a violation of federal law
to use this product inconsistent with its labeling.” This means that
DHCP must follow the safety precautions and use directions on the
labeling of each registered product. Not following the specified
dilution, contact time, method of application, or any other condition of
use is considered misuse of the product.

FDA, under the authority of the 1976 Medical Devices Amendment
to the Food, Drug, and Cosmetic Act, regulates chemical germicides if
they are advertised and marketed for use on specific medical devices
(e.g., dental unit waterline or flexible endoscope). A liquid chemical
germicide marketed for use on a specific device is considered, for
regulatory purposes, a medical device itself when used to disinfect that
specific medical device. Also, this FDA regulatory authority over a
particular instrument or device dictates that the manufacturer is
obligated to provide the user with adequate instructions for the safe and
effective use of that device. These instructions must include methods to
clean and disinfect or sterilize the item if it is to be marketed as a
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reusable medical device.

OSHA develops workplace standards to help ensure safe and
healthful working conditions in places of employment. OSHA is
authorized under Pub. L. 95-251, and as amended, to enforce these
workplace standards. In 1991, OSHA published Occupational Exposure
to Bloodborne Pathogens; final rule [29 CFR Part 1910.1030] (A-5).
This standard is designed to help prevent occupational exposures to
blood or other potentially infectious substances. Under this standard,
OSHA has interpreted that, to decontaminate contaminated work
surfaces,either an EPA-registered hospital tuberculocidal disinfectant or
an EPA-registered hospital disinfectant labeled as effective against
human immunodeficiency virus (HIV) and hepatitis B virus (HBV) is
appropriate. Hospital disinfectants with such HIV and HBV claims can
be used, provided surfaces are not contaminated with agents or
concentration of agents for which higher level (i.e., intermediate-level)
disinfection is recommended. In addition, as with all disinfectants,
effectiveness is governed by strict adherence to the label instructions
for intended use of the product.

CDC is not a regulatory agency and does not test, evaluate, or
otherwise recommend specific brand-name products of chemical
germicides. This report is intended to provide overall guidance for
providers to select general classifications of products based on certain
infection-control principles. In this report, CDC provides guidance to
practitioners regarding appropriate application of EPA- and FDA-
registered liquid chemical disinfectants and sterilants in dental health-
care settings.

CDC recommends disinfecting environmental surfaces or sterilizing
or disinfecting medical equipment, and DHCP should use products
approved by EPA and FDA unless no such products are available for
use against certain microorganisms or sites. However, if no registered
or approved products are available for a specific pathogen or use
situation, DHCP are advised to follow the specific guidance regarding
unregistered or unapproved (e.g., off-label) uses for various chemical
germicides. For example, no antimicrobial products are registered for
use specifically against certain emerging pathogens (e.g., Norwalk
virus), potential terrorism agents (e.g., variolamajor or Yersinia pestis),
or Creutzfeldt-Jakob disease agents.

One point of clarification is the difference in how EPA and FDA
classify disinfectants. FDA adopted the same basic terminology and
classification scheme as CDC to categorize medical devices (i.e.,
critical, semicritical, and noncritical) and to define antimicrobial
potency for processing surfaces (i.e., sterilization, and high-,
intermediate- and low-level disinfection) (A-6). EPA registers
environmental surface disinfectants based on the manufacturer's
microbiological activity claims when registering its disinfectant. This
difference has led to confusion on the part of users because the EPA
does not use the terms intermediate- and low-level disinfectants as used
in CDC guidelines.

CDC designates any EPA-registered hospital disinfectant without a
tuberculocidal claim as alow-level disinfectant and any EPA-registered
hospital disinfectant with a tuberculocidal claim as an intermediate-
level disinfectant. To understand this comparison, one needs to know
how EPA registers disinfectants. First, to be labeled as an EPA hospital
disinfectant, the product must pass Association of Official Analytical
Chemists (AOAC) effectiveness tests against three target organisms:
Salmonella choleraesuis for effectiveness against gram-negative
bacteria; Saphylococcus aureus for effectiveness against grampositive
bacteria; and Pseudomonas aeruginosa for effectiveness against a
primarily nosocomial pathogen. Substantiated label claims of
effectiveness of a disinfectant against specific microorganisms other
than the test microorganisms are permitted, but not required, provided
that the test microorganisms are likely to be present in or on the
recommended use areas and surfaces. Therefore, manufacturers might



FIGURE. Decreasing order of resistance of microorganisms to germicidal chemicals

Organism

Processing Level Required

Sterilization

Bacterial spores

Geobacillus stearothermophilus
Bacillus atrophaeus
Mycobacteria
Mycobacterium tuberculosis
Nonlipid or small viruses
Polio virus
Coxsackle virus
Rhinovirus
Fungi
Aspergillus
Candida
Vegetative bacteria
Staphylococcus species
Pseudomonus species
Salmonella species
Lipid or medium-sized viruses
Human immunodeficiency virus
Herpes simplex virus
Hepatitis B and hepatitis C
Coronavirus \

EPA hospital disinfectant with
tuberculocidal claim
(= CDC intermediate-level disinfectant)

EPA hospital disinfectant
(= CDC low-level disinfectant)

FDA sterilant/high-level disinfectant
(= CDC sterilant/high-level disinfectant)

Source: Adapted from Bond WW, Ott BJ, Franke K, McCracken JE. Effective use of liquid chemical germicides on medical devices; instrument design
problems. In: Block SS, ed. Disinfection, sterilization and preservation. 4th ed. Philadelphia, PA: Lea & Gebiger, 1991:1100.

also test specifically against organisms of known concern in health-care
practices (e.g., HIV, HBV, hepatitis C virus [HCV], and herpes)
athough it is considered likely that any product satisfying AOAC tests
for hospital disinfectant designation will also be effective against these
relatively fragile organisms when the product is used as directed by the
manufacturer.

Potency against Mycobacterium tuberculosis has been recognized as
a substantial benchmark. However, the tuberculocidal claim is used
only as a benchmark to measure germicidal potency. Tuberculosis is
not transmitted via environmental surfaces but rather by the airborne
route. Accordingly, use of such products on environmental surfaces
plays no role in preventing the spread of tuberculosis. However,
because mycobacteria have among the highest intrinsic levels of
resistance among the vegetative bacteria, viruses, and fungi, any
germicide with a tuberculocidal claim on the label is considered
capable of inactivating a broad spectrum of pathogens, including such
less-resistant organisms as bloodborne pathogens (e.g., HBV, HCV,
and HIV). It is this broad-spectrum capability, rather than the product's

specific potency against mycobacteria, that is the basis for protocols
and regulations dictating use of tuberculocidal chemicals for surface
disinfection.

EPA also lists disinfectant products according to their labeled use
against these organisms of interest as follows:

- List B. Tuberculocide products effective against Mycobacterium

Species.

- List C. Products effective against human HIV-1 virus.

- List D. Products effective against human HIV-1 virus and HBV.

- List E. Products effective against Mycobacterium species, human

HIV-1virus, and HBV.

- List F. Products effective against HCV.

Microorganisms vary in their resistance to disinfection and
sterilization, enabling CDC's designation of disinfectants as high-,
intermediate-, and low-level, when compared with EPA's designated
organism spectrum (Figure). However, exceptions to this general guide
exist, and manufacturer's label claims and instructions should always be
followed.
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Appendix B
Immunizations Strongly Recommended for Health-Care Personnel (HCP)

Major precautions

vaccine Dose schedule Indications and contraindications Special considerations
Hepatitis B Three-dose schedule Health-care personnel (HCP) History of anaphylactic reaction to No therapeutic or adverse effects on hepatitis B
recombinant  administered intramuscularly ~ at risk for exposure to blood common baker's yeast. Pregnancy  virus (HBV)-infected persons; cost-effectiveness
vaccine ™ (IM) in the deltoid; 0,1,6 - and body fluids. is not a contraindication. of prevaccination screening for susceptibility to
second dose administered HBV depends on costs of vaccination and
1 month after first dose; antibody testing and prevalence of immunity in
third dose administered 4 the group of potential vaccinees; health-care
months after second. personnel who have ongoing contact with
Booster doses are not patients or blood should be tested 1-2 months
necessary for persons who after completing the vaccination series to
have developed adequate determine serologic response. If vaccination
antibodies to hepatitis B does not induce adequate anti-HBs (>10
surface antigen (anti-HBs). mlU/mL), a second vaccine series should be
administered.
Influenza Annual single-dose HCP who have contact with History of anaphylactic hypersensi- ~ Recommended for women who will be in the
vaccine vaccination IM with current  patients at high risk or who work in tivity to eggs or to other components ~ second or third trimesters of pregnancy during

(inactivated)

Measles live-
virus vaccine

Mumps live-
virus vaccine

Rubella live-
virus vaccine

Varicella-
zoster live-
virus vaccine

vaccine.

One dose administered
subcutaneously (SC);
second dose > 4 weeks later.

One dose SC; no booster.

One dose SC; no booster.

Two 0.5 mL doses SC 4-8

weeks apart if aged >13
years.

chronic-care facilities; HCP aged
>50 years or who have high-risk
medical conditions.

HCP who were born during or

after 1957 without documenta-tion of
1) receipt of 2 doses of live vaccine
on or after their first birthday, 2)
physician-diagnosed measles, or 3)
laboratory evidence of immunity.
Vaccine should also be considered
for all HCP who have no proof of
immunity, including those born
before 1957.

HCP believed susceptible can
be vaccinated; adults born before
1957 can be considered immune.

HCP, both male and female, who
lack documentation of receipt of live
vaccine on or after their first
birthday, or lack of laboratory
evidence of immunity can be
vaccinated. Adults born before
1957 can be considered immune,
except women of childbearing age.

HCP without reliable history of
varicella or laboratory evidence
of varicella immunity.

of the vaccine.

Pregnancy; immunocompromised '
state (including human immunode-
ficiency virus [HIV]-infected
persons with severe immunosup-
pression); history of anaphylactic
reactions after gelatin ingestion or
receipt of neomycin; or recent
receipt of antibody-containing
blood products.

Pregnancy; immunocompromised '
state; history of anaphylactic
reaction after gelatin ingestion or
receipt of neomycin.

Pregnancy; immunocompromised '
state; history of anaphylactic
reaction after receipt of neomycin.

Pregnancy; immunocompromised '
state; history of anaphylactic
reaction after receipt of neomycin
or gelatin; recent receipt of
antibody-containing blood products;
salicylate use should be avoided
for 6 weeks after vaccination.

the influenza season and women in any stage
of pregnancy who have chronic medical
conditions that are associated with an
increased risk of influenza. ¥

Measles, mumps, rubella (MMR) is the
recommended vaccine, if recipients are also
likely to be susceptible to rubella or mumps;
persons vaccinated during 1963-1967 with 1)
measles killed-virus vaccine alone, 2) killed-
virus vaccine followed by live-virus vaccine, or
3) a vaccine of unknown type, should be
revaccinated with two doses oflive-virus
measles vaccine.

MMR is the recommended vaccine.

Women pregnant when vaccinated or who
become pregnant within 4 weeks of
vaccination should be counseled regarding
theoretic risks to the fetus; however, the risk of
rubella vaccine-associated malformations
among these women is negligible. MMR is the
recommended vaccine.

Because 71%-93% of U.S.-born persons
without a history of varicella are immune,
serologic testing before vaccination might be
cost-effective.

Sources: Adapted from Bolyard EA, Hospital Infection Control Practices Advisory Committee. Guidelines for infection control in health care personnel, 1998. Am J Infect Control

1998;26:289-354.

CDC. Immunization of health-care workers: recommendations of the Advisory Committee on Immunization Practices (ACIP) and the Hospital Infection Control Practices Advisory

Committee (HICPAC). MMWR 1997;46(No. RR-18).

CDC. Prevention and control of influenza: recomm endations of the Advisory Committee on Immunization Practices (ACIP). MMWR 2003;52:1-34.

CDC. Using live, attenuated influenza vaccine for prevention and control of influenza: supplemental recommendations of the Advisory Committee on Immunization Practices (ACIP).
MMWR 2003;52(No. RR-13).

* A federal standard issued in December 1991 under the Occupational Safety and Health Act mandates that hepatitis B vaccine be made available at the employer's expense to all
HCP occupationally exposed to blood or other potentially infectious materials. The Occupational Safety and Health Administration requires that employers make available hepatitis B
vaccinations, evaluations, and follow-up procedures in accordance with current CDC recommendations.

1 Persons immunocompromised because of immune deficiencies, HIV infection, leukemia, lymphoma, generalized malignancy; or persons receiving immunosuppressive therapy with
corticosteroids, alkylating drugs, antimetabolites; or persons receiving radiation.

§ Vaccination of pregnant women after the first trimester might be preferred to avoid coincidental association with spontaneous abortions, which are most common during the first
trimester. However, no adverse fetal effects have been associated with influenza vaccination.

1A live attenuated influenza vaccine (LAIV) is FDA-approved for healthy persons aged 5-49 years. Because of the possibility of transmission of vaccine viruses from recipients of
LAIV to other persons and in the absence of data on the risk of illness and among immunocompromised persons infected with LAIV viruses, the inactivated influenza vaccine is
preferred for HCP who have close contact with immunocompromised persons.
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Appendix C

Methods for Sterilizing and Disinfecting Patient-Care Items
and Environmental Surfaces*

Health-care application

Type of Environmental
Process Result Method Examples patient-care item surfaces
Sterilization ~ Destroys all microorgan- ~ Heat-automated Not applicable
isms, including bacterial High temperature Steam, dry heat, unsaturated chemical Heat-tolerant critical
spores. vapor and semicritical
Low temperature Ethylene oxide gas, plasma sterilization Heat-sensitive critical
and semicritical
Liquid immersion Chemical sterilants. Glutaraldehyde, Heat-sensitive critical
glutaraldehydes with phenol, hydrogen and semicritical
peroxide, hydrogen peroxide with
peracetic acid, peracetic acid
High-level Destroys all microorgan-  Heat-automated Washer-disinfector Heat-sensitive Not applicable
disinfection  isms, but not necessarily semicritical

high numbers of bacterial
spores.

Intermediate- Destroys vegetative

level bacteria and the majority
disinfection  of fungi and viruses.
Inactivates

Mycobacterium bovis.*
Not necessarily capable
of killing bacterial spores.

Low-level
disinfection

Destroys the majority of
vegetative bacteria,
certain fungi, and
viruses. Does not

Liquid immersion

Liquid contact

Liquid contact

Chemical sterilants/high-level
disinfectants. Glutaraldehyde,
glutaraldehyde with phenol, hydrogen
peroxide, hydrogen peroxide with
peracetic acid, ortho-phthalaldehyde

U.S. Environmental Protection Agency
(EPA)-registered hospital disinfectant with
label claim of tuberculocidal activity (e.g.,
chlorine-containing products, quaternary
ammonium compounds with alcohol,
phenolics, iodophors, EPA-registered
chlorine-based product™

EPA-registered hospital disinfectant with
no label claim regarding tuberculocidal
activity.* The Occupational Safety and

Noncritical with
visible blood

Noncritical without
visible blood

Clinical contact
surfaces; blood
spills on
housekeeping
surfaces

Clinical contact
surfaces;
housekeeping
surfaces

Health Administration also requires label
claims of human immunodeficiency virus
(HIV) and hepatitis B virus (HBV) potency
for clinical contact surfaces (e.g.,
quaternary ammonium compounds, some
phenolics, some iodophors)

inactivate Mycobacterium
bovis .§

*EPA and the Food and Drug Administration (FDA) regulate chemical germicides used in health-care settings. FDA regulates chemical sterilants used on critical and
semicritical medical devices, and the EPA regulates gaseous sterilants and liquid chemical disinfectants used on noncritical surfaces. FDA also regulates medical
devices, including sterilizers. More information is available at 1) http://www.epa.gov/oppad001/chemregindex.htm, 2) http://www.fda.gov/cdrh/index.html, and 3)
http://www.fda.gov/cdrh/ode/germlab.html.

T Contact time is the single critical variable distinguishing the sterilization process from high-level disinfection with FDA-cleared liquid chemical sterilants. FDA defines a
high-level disinfectant as a sterilant used under the same contact conditions as sterilization except for a shorter immersion time ( C-1).

§ The tuberculocidal claim is used as a benchmark to measure germicidal potency. Tuberculosis (TB) is transmitted via the airborne route rather than by environmental
surfaces and, accordingly, use of such products on environmental surfaces plays no role in preventing the spread of TB. Because mycobacteria have among the
highest intrinsic levels of resistance among vegetative bacteria, viruses, and fungi, any germicide with a tuberculocidal claim on the label (i.e., an intermediate-level
disinfectant) is considered capable of inactivating a broad spectrum of pathogens, including much less resistant organisms, including bloodborne pathogens (e.g., HBV,
hepatitis C virus [HCV], and HIV). It is this broad-spectrum capability, rather than the product's specific potency against mycobacteria, that is the basis for protocols and
regulations dictating use of tuberculocidal chemicals for surface disinfection.

1 Chlorine-based products that are EPA-registered as intermediate-level disinfectants are available commercially. In the absence of an EPA-registered chlorine-based
product, a fresh solution of sodium hypochlorite (e.g., household bleach) is an inexpensive and effective intermediate-level germicide. Concentrations ranging from 500
ppm to 800 ppm of chlorine (1:100 dilution of 5.25% bleach and tap water, or approximately 1/4 cup of 5.25% bleach to 1 gallon of water) are effective on environmental
surfaces that have been cleaned of visible contamination. Appropriate personal protective equipment (e.g., gloves and goggles) should be worn when preparing
hypochlorite solutions (C-2, C-3). Caution should be exercised, because chlorine solutions are corrosive to metals, especially aluminum.

*x Germicides labeled as "hospital disinfectant" without a tuberculocidal claim pass potency tests for activity against three representative microorganisms: Pseudomonas
aeruginosa, Staphylococcus aureus, and Salmonella choleraesuis.
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