AF oy 7 YA &R L CRAFE» SR S s Aot T 5 RREES L. e 0/ —7IC L) BOESR T
WEH, FHRAOEFILELERVEREDEROERLER TS L, BEBSLUREICHT 2R OBBRMEIREL
< &,

BMEIZIL, REMREDE. BE~OGEERELUCRELLTWEE~0ORE, Fio, BRE3EE-_ T
TR HZBEOBERBOBABLETH S, ARSRLBELUEFETCOIHREAER, NV & HBY THEREOFES
LEXCEORBTIER IRV, ERREW L T BBECREREDOCRE T—RIICR LN AMOBEREDRK &
i, BRMAMARFERECTHD, —BO2RE4T HREAOEENE 5 it TEL,

A2y 7 HHICET SHRIBMOATH LA, B L TWERCREIYERTS I LB Ho M2 BEENER
LTRKHIC i =8 5 WHER DD TRV 2 Bl s, 1989 €. Allen &IEEROBEHIFIZ OWT, R ¥ » 78
Bz L CADREMEDR KK P~ SN D FRHEMICBT IR RLERLE 07, RBE 1T - HHE
L KRB —RIBEER I H D REDEFE T — FL 2 00F ¥ -2 Ho%kB T, ~ 45 kg/h (100 Lbs/h)
CWBEENZDH, MAORET v —hOREIT 760°C (1,400° F) R#RBTILSBH I TV, EEIL
AY y THHASAGENR SRR E OIS T TR S ARG R E REN o, ETEAL -SSR
#HTHD Bacillus subtilis ik, R ¥ v 7P LEIN SRR -2 Ehb, BIRSAEEORER X, %
PIEORFENEE TIEROI ENTHRENS, 2F v 7HEYTORABECERT. SEHFCNEINIMBTELETH
LETREHENR R B BRS E e,

MEOKHEST, FLIERINE, BHA oil-fired 2 2 SOF v o i— 2 HomG M2 HE S R
REEOREAFCLRES N, JOBHFO—RF ¥ A—iF 798°C (1,470° F) T. “&F v —| 982°C
(1,800° F) TEHEENDILIEHINT W (18), ZOT AT AOLEBENIRIE 350 kg/hr TH 5, 1 m3 4
720 00 EBRED YT ABEERL U T LABEES, EEOBERICHR S NISERERO H A L EIR iy,
LFOEBRITE RIS RV A, BEEMF P 0L KITIRE LI F O\ BB, B L IEROBRD
FECLDTERBFEO T OMEMPEF T2 LEE LGS, £, MEOETETHENE < BEICHEE L < i
FEhTywianWEBCTAEMCEI VAL LELRD, STOLRBEORBBIEN, FETOBRHIED R Z v 7 bl
Wahd BV ~VOEFREICER T2 AR IS8 THE, £, NORRCE TEREMRELIFIECX 3
BFIZRAE T D, MEHDOMENOR L IRA TV AROBTIIRFTD L PREN, KETICHE SN
REREMR E LT3 L HRsnTwE (79,

FIRMED DR ~DHEH.

1986 4 EPA i3, EESREEFEM & 5 £ TRRMICIREE T D P O BRET DR H 2 g LT QD).
Zikk. BUF o National Research Council’s Committee on Hazardous Biological Agents in the Laboratory i=
X 0 FFE 72 Mayo Foundation OMEHENFIZMTAHMEORRALEHE TEh o7 - (.. —KREREIIL72< &b
871C (1,600° F). L<RE L7 THRIEHEEIT 982°C (1,800° F) B I URADEREMEIIILE 2 B... £
DFEFAE L & o 7 EMEIESET S, (80),

LPL AR ORR AKD CEEX TV AMEYSTFETL Z ERRENRT VS, 1969 £ BEIESEES 648
25 1,093%C (1,200 A5 2,000° T) OfiHED 4 Ko 1960 FERICIER S SHFE I B EEDSICHET S
ME TR TRABEDLLLE D PEFMTELD, MFHBEC A LOBENFOREMAT LT 81, WA
OREEF OREM O MBERETIE 2o, ZROOKIT, B, BDOREYRIVCEEDSRRIMHS A ThA
W2 B LU F L8 2 LS TE MO L S RRBEOHEOKRBICER TS L0 L Bbhd, EERHA T
ik, BRIORIGOBEMMEHOSF B L UEFE Y = B ARB N (82), BWIERAED 1, 093°C (2, 000° F)



ERMFEBS LB SR BAEREEE I ET MRS TORZ, TORE, PRV ThoAFREn L&
BT hot, 1| EOBHEOSEANGBAEEETH S Salnonella derby L TF Salmonella st. paul 7
Ssn, RRFROBEME THIRBEL 8 BOFEAFOS L 7 EOoBEni,

EBEMAREEMEIET T LA TRENALFI THATAL S, & LERBEENOFERAFEEYIZHE =
T, fOETESE ST, BROGESE A DICLERERIY, EIFoRE TEFT ZREFICHE
3 U REEO R A RRICT 5,

K OB O(LEH R

1992 . EFREEMENFHEOENRICETAHENBRE SN (83), #FBRECEEREFMEAFOKE
FURE S EREEDHEOHEHKOFRRBCESWEBRIEILUTD 3 f23ATWo: (D KEEYE.
Ll EEEMOMER o ELBY ST 2 ERUIRKEENDETHY ., ABIURE~OEFLZHC
o, TEAFFRLAKELSEB R CRB AN TUIALRY . 3) EREEHOENFPHROKEZEY
BLUBHAIZETS TP RBOF— ATV ENH o, T+ 5 & BPA OREBER I Lot
BEORERERADREICISE L ARBIITENT W -T,

gL LT, EREEROBENL, —BHCARORAEZTTTVAY, ERERDOME, BB TR
FARERA TS a b hoTn5, BEHELD, BF 10 FHIC, MBIUHEOBBE F LVWERE2LRTDIC
SNT. £, BE~OBLDOKBICHTIRERSE L RD R THECELLTER, HEOHATIL, E
REEEHOBEHER . b LEITRH . EERS LU ShiuT, FERMAOBRIECERS YD I LTS
5. BRESEEHT SNC. BEDROBERMEBRET HIEREIEITHN, BRENCHEDOERE RO TEER
BRTHDLBBREIA TS, BREORFREOHERHNBDERT, hdy AT AENCRI S, Binsh, #
BEnFBs. BE~OFMMIOKEYELMETEZ N TES, BRBEABHFCET I BRHNBEOLEE
AR T HREICTAES. FUWVERICHTAVZAZTEAAY MY, BEERAT v/l TEl, BRVERD
1990 4 Clean Air Act Amendments ®—%F& LTUHEME LT, EPA AR LEHIL, BOICHEH SN TORV R
WOMEAES EEbh S, BPA 13, RAEBEETTS LBHIORAFC 80% BBRENT, T6i2. REDHD
BHIED 80% AEEAELETA I LS EAD LEM L, BMARNL. £, BRCH LU TRELERRE
RHET AT AR E SRR, AR, FLUERKEDORSFRIURELIRBOES 2, ARWBELLT
B S ARRAVIR/IBET AL EESNS LV IRIELELIIBL I LLTHEND,

AR

KEREL. BEAVORTOA AL A F— FREVLEOCTHOEN TH S, RABEEL., #RERL A
SIRFRO & O 2RO N S VREE NS, RHIROC AL A - FEREM R MR T D HURONREFCETER SR
TG, BERERSHSEEL TWD, KEELEOERERMLEROA— b7 V-7 OfF% Figure 6 1277
L7, A ‘
SR, BRI EERERARER F— 2 L) OF ¥ A= ARD TRE L UEED L K
WAl T A O LERBE F RERETEAR AT ERRCE ST IR ERD. BRRER T, BEROT v
S NOEEAESICERTAZ LC L0 EDT AR, EROBRERL LT, B, BXSTF v -IlHASR
Bz, BEROBICMHETL AL T AR LT ER AR R T 2%E (EABEKRE gravity displacement
wmit) . BUREEHRF ¥ o O ASN DAL ER 2 ¥ 2 — A THlT2%E (APER3EHE pre-exhaust
unit) OWLFASBLILE 27, BERF v oA A Sk BRESREREIZ LR LGEY D, % heat-up
MEEN GESUSER) LUEA, RERERNE. m— R Ui b oeE, EREICEEL KIS E D, RENEIL, 7




YN A LR OBE Y EN T S O NERE MR IRECLOBRESNDS., RESNIL. BEAER
TEDIZHLEREEDOBFEAZEWK L. heat-up B, RIFFMEB L UBREORBEMAHEOAH TH D,

BRAGMBONHIZE, AETRCEELLEOERIIBISABALECTHLS, obinid, HEBOR, L
HINLIEEYDS A TR, BEOOBOABLIBT vy o A—~@EARSENDS, Hff0H 5, IEInEER
FHasDAN L — 2 —OFETHEHETH D, JIHEERBT L TiThhairhiE2 oF, -8 2Ewiets— b
T V=7 OEEEIINA, AREICEES DEREYE (F i, ENEEEOH S B L IIRREORERT, &
LTA— 7 =TI T bRy bEEhizithnidsciy, BECLEEATVD I L4 {EIT 570,
TEOBFEL. B REY 7. BEPERT S0 LELHNBEO BRI CTaMNE T S ErisiE s
F OB GIEFMEOMAED FBEICREELLT 2700, AWEFSE (24, Bacillus subtilis ¥ L < it Bacillus
stearothermophilus MR BM LIZHA) #AVERIhZitER R0, 2L —¥—jF, ZOEHF —»
Mo — FENTREG L DROIABET I OOLERBEAT A —F—ZlT2HBEB2 N TEE, 27
OEEIZ, HELHELRIET SO, BENICSRBLIWERSY LAaTRIE b2, REETEOEDZL AT A
t, AEOBHIOL D20 T BEORETSERIZPNES. BYATRIZL VOB L Ty AR A5
FEHELUTLEETH A,

ATHEE LROCRNMERLE, NEOBRARIATE-DEETHY . UTD 5 2OBERSEE L2 THIT
bl (1) BRTELIRTOHEIAR—F— Q) NER~DOERAOBFELEIE TS -OOE L OO
(3) BYLer—FAiE;, @) FEEPEIERAOBRTINRKER: 6 NEDSBIISSCASYrEFI ¢ o
LB O A RIS 58 e REFR (85),

RRPEBTENCEE SNBSS, MY — FEEDORENTHETH D, ZIRERL., REEDR b
7R LUEH, FRENLH T ABRECEBRBN O L S RREEOHEED ORI BB L TV B, O S dan
P FEEHOBEL TR TH S, BREMNBSLIURMI BT 3EBh»S, A o L—7, WAcx DEEMNT
B IIE S e,

A= 2 LTI LRI BRI ER T (52), LasL, AL — & —iF, A f
V=T DT YA ZARTRICHB SN BE, ESEKICERTS CRRPCEET ARSI RE AN D A
SEMERH D, TOEENL, GRES D IIEWE T, FIEBEOBEEY . EPA AUT L7 AR O b 5 BRI
BLIHRAHREREDO LS BB OTENOSH AR 2 B0 T OREY # MBI HRT 2 - - NEECH
D,

D3 A A~ FEEEM B

WELER. B & URKEE I RD 2% < ONBERTAHIMII D/ 4 HF— FEEREMAEO = St HE T
DRI TENL, TRBDOVAT AR, ARBIUREOEAICL O, /5o o FREIEWIRTE DR 2 J
EELUTHEEMICERENTOWEDNS . EFEESESHSEMRE 0, 5%, B FfBsNAL 510 A%
EBOND, Ll ITNOOFMERES. AOBEE L ZBEIIN L TEETRVGHIEID LD A e B
BEDN G DEA LR TEENETETI I EALECHS,

LD SAERE T I 0H3 2 M §s L G o i

1994 @ 4 H | REON G L UHBREAFIC B 1 5 EREEHO FFI%AESZ U . State and Territorial Association
onAlternate Treatment Technologies (STAATT) % #H#% L. Technical Assistance Manual: State Regulatory Oversight
of Medical Waste Treatment Technologies LWHIMERRF L, ZoXHEOEML, MoOBBEAEES1T2 L
OEEA T, REOERBERMLEBREHE L BN A FE T ABOS R BT AT 2 T8I L Tha,



2 OHMIE, BEHOUCRHHORANLECHLIHLVER2ERE L (O AHETLHBTALD, ZhbDY
AT LOBRBIIMT AT P —FEAEEL TSI ETHD,

STAATT #i#5¢D =2 £°—1d, Rhode Island Department of Environmental Management, 9 Haves Street, Providence,
Rhode Island 02908-5003, Tel:(401)277-2771/Fax:(401)277-6802 M6/ b6hd, ZOo8ENF—H 1 0 FELUT
CERT D,

STAATT DL, ENEEHOFOLBEN S . BTFIORULMES 2 EHET 27200 4 SOREREZK-S
WAL WS SR (RBS KON, ~ a4 il RS L—F— T A aRE) LRI (GEE.
MEHEEE, AV BR) CBEE V. T8k 60) BERLRBRLORBELRWERGERBEEDOSRIIMN L
TEZ el fho MR (B ERM0E), WO TR, BERACHEZGLEREA S (BRI,
{EHFMAAE BENE . B L OHEFHAE BH) J 2455, TALORBERIIMA . W< OO T,
WA, el yF— HLT, BEEWAEELLY, AICRARVEIICESHTD, ORBEFEFES T L7
HOEMHEOE D RUBTEAFAL T HLOLH5,

BHE L MBI LS anf7 7 e —FEnnicd, STAATT OfF&HE, LB et 572
HOT Fa—Fikbkinots, STAMTT MRET 27 7V r—FiE T, ETOEREREWARTEAEEL T hidih
BRWEBAMORNEE{LOKEL, LTOLIICERESA TS

R, Bl T ~o TR ERN Y AV A, FERE LUNBERO TEELE, Log, 6 BL X
ZaLl LR Bacillus stearothermophilus OZFRRE L <iE B. subtilis OIFRIE Log, 4 H L IEEhLl L
DL,

HLWETOHARB AV Sh A FEENHEORRAREEOEN2EET LS00y 547 VT ER &I,
FO L AT, BELEACERLSEZ TR HHICAFTESD ATCC LRESATHTRTNAERS
T, HEHIERR L OHERS TR CHEEROIRFIE LM E2TNER2LR2 Y,

Table 9 (X STAATT AL L7 ASIEEL R L, JThoOEMBRIIEFREEDTIZAH SR IHEY L RIFS
U EoREERtEE LT 5,

MAMREHCOES Y FERT2HEE, UTORCESINTND ¢

log,, kill = log,, {(cfu/g introduced) - log, (cfu/g recovered)

T I, logy, kill % log, reduction &% L <. lintroduced) (TABIEBEIEASNAEFEMEBETHY .

lrecovered] ILMEBEEIT SN AFEMAEDMERTHS ; cfu/g (TEABREHEY 1 g bV oo -—EBla=y T
Hh, FHLORBOHHRBOFIEL, #EPIEHRSATVD, F5HI0 STMTT OB|ETIL. NMOBEIZ L 505
iR LE2RREICRMT LA NER SR BRO o0 F oo 7Y 2 FEREL TV A,

it oD LRI

DT LB R T 2 S04 - (1) (&l (2) ~ o 7 ofEsilf s (3) WML . (1) EBUI LSRN
b: (B) FFX=7—rHEH: 6 BFEWE: LG (D 2,00k 60 B, SHAATEHRELNTE LT
M. oot gonhs, £, TASOEAFHOEIETEZ, BEFIIL o TRESADFRICE I TSR
20L I RERABE, FIHCLLIBEOTRIATHD,

{EF 8.
(L AELORM, A A — FEERSBEHTLLOCERAER TV D, Z0X 5 RABTIE, &,



BEFEM % /NS VRLF YA 0B L EFERE L ORI ECL, BEOIIEENY BIZAA WIS ILT 57
OEME)RBEEBR AL AN TVE, W ODOLEREDR, flx O S F A — FEEHILE S AT ATHNS
G, HlAd. 6 EOFRRERAICE S A F P — FEEHOB L X 7T AT, 2TOUREERSELD 2L
yF—OTRICEVBIZRALVE ) CHBL, @ THERRHLERETEEDELHEL VD, TRHEOMBY R
TADDS, 1 DOFETHE., @BBEAL T AEBREYE Y 2 Ly FENDIIONT, PROKOFET THRE
BMERELTVD MOFETR, Yaly FEARY, Are—IInt b AROEEY > REERE T Y
TABETTRE L TWD  EROFETIE., Yaly FEATE mlch #BEAOFBLRRER (BEER) ©
D BEYY 2 by FERLTOARIOBR LERLBER B EA L 2 HBLTRETIHELH S ;
EhZ, BEAL L TARELYAVCDIHELLD,

EEMRER DS B EOEY R S RACETHENT, F<OBFREFLTWA, 2hb0EFE LT, #EHo
B FRORE  REFOHEE  REFNORERLUH  HEH & BEEYH oEEERN ; B L UhoBET2E
T B pH, BREOFE, NERFFRA AV EXRGF HELISBBERB I URE) 2882605 27),

{LZERERAOMFEL, MEDLOMEERIZL 2 EEHEOHER, [ILIcL Dk, LESH, BLEMETE
HICLHRBMENLTHLRIN 9D 86), A A F— VEEYLBRETZ-OUBENLREL 2L 0L )
RETFEERL2TRIER LA, :

Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) & &, MMEBIRTHWVWLNS TToL2R
HiL, EPA O Pesticide Registration Office ~DEBFEREINE (87), WEFR, HALFRELHTOMHEH
B (B, REOHBICAVD) THY., BoA28EMTREELOKE (B, HEA, BER, BLEE
EAD) AT LARARFEERETLIHE. £OREL EPA @ Office of Pesticides Programs (Z84% L Apibhuifse
LRVe ZOXIRBEOFTT M, HEEN2ERREDLANL RGO HOMN T — & BRI Efficancy
Data Development Guidance for Registration of Chemical Medical Waste Treatment Products. | ®#EHEL L&
—<w®db &, EPA @ Office of Pesticides and Toxic Substances, Qffice of Pesticides Programs, Registration
Division, Antimicrobial Program Branch & Y #ERt&is, FiH, WMEATIRRARICERE IR TV AV AL, EPA (2
L DIEFEME R REEYAE RS OREFIRTENHBOFE L LTRAEShTH A,

EFHRELS L UEBN2BEY LB L T5, W ODOERBEEMNLEREHNIL. HeMSROBEIEE TR ~KH4
D, MERIZE L & TARBE S R 7 LR85, BEEMOPEEF AT (i %1, National Pollutant Discharge Elimination
System OREFMEMFF) LEIEBERINZLENERY (AF) B2 DEMCABTLIRACEEL SIS,
IOk, ERERMAELR)OHFERE TALE L AT ACHRE LTI W e RET 570, TAEET~0
B TR NERGRY, TAEEEE, BELEE AT ACHERTSH, B IIALBALEN Y S e
RET D0, TORRBILFNCREET S EA2ERTES,

fEXRIE. (LERE/ OB 2T Ao TWA L S (EEREB L UERGES N AMEMOT L |- &
BENDWEMELESLF LB L RTNEAZL 2, LFREL OB, RENRBEE L IERDCRMERD
BEDOVIRL, RO LEIETROMCSL L EREC VB, £, TREESASMAYLERTE
ORPCHE S FTHEMED S 5, FlAIE, 1992 FIERESNEHEFR T, BEPIIL AT ANIIT 7 0/ 043
REELZOVERSRTOHBHRESET b ) 7 AICE SN/ BRNEREENOLES A7 ADSI, 27 4
PRETTEMIATOEE LML OT, BERERESHFELTVA - Lo ohis (88),

{LFH R O EFRE AR S R T M, RIEFCERES LTl o b+, £, HETEEOD S
FPRBIUHAEDORESARBE L TRV I & 2FHET 572 0ICRBAT bR AR TR & 20, EREEmARE
KEZHEATLTRMEOSH 2 ATH, JoRBERELHACE2TERb R,

TEERB TS LD A AT — PRI S 2T L, Medical Safe-TEC, Inc.l2 X - CH¥shi (Fig



N, TOYAT LY, BESTREREEET ) TLAEELBOTHEBL, N IATERMIIERTIETEE
BOBRRLYREIIMETS, BEDL2 7 BIZRE ST feed hopper (2 L, 1500 225 2000ppn DERE
OEFRRREH L EE XN, preshredded, F L THREROFEET Ay v—2 It b3, TEROM, KLEHE
Fit, YAF AR B TEHENIBRRSL, LER X STBNOKHEFSMA NS, BEEINTEREY - ERER
MLEAAT Y —it, RESHEEERCHANS, BERIIoESNL, BRONES— MoliEn 28, BERILEZ
THREREF LG EHIEMLET S, —HOQBETENET Lok, BERET Y Y axhRToed, 28
B RNICHEEAE S P Y ARNZLEND, B&F 560 - 750 L (150-200 gal) oKk, A—FV w740
BB L UEEREABLV AT LEBE» TCTFAYAT LACHBSN5, BEDIL, UBEINTEEMDOBHICK T,
ERE LT 2:1 A5 8:1 HAT R, RTOTEBIRET THERF SR, ERIT HEPA 7 447 =% LTRERIC
e & da (89, 90),

A 7 o,

A ruil, BEELFEAROMNOEERLBFOEHMETHL, ERERDOLFICHSWIES. BEMNE
ML OB ORI L D LD THD, ZOLRTILES, 2,450 Mz OBRMEEZRBHET5, KT ORERIC
L0AELEBT, MAMOMMANTOELELERSE, 20RE. FTEECODRMELND, < 7 2 EIEHTIR,
*EHE L UVNMNEO W ThOERERDOLEI LAV TER, %10 1980 ERIL3 —w v ATEHBER T
R relicikO EREEDORE AT AL, 1990 FRICIET AV A TESERL,

irdk T LS, A rogic LAERBEEROREL, MIESK A TOTIERTHD, BEIURREE X
w*“®ﬂ§%%%ﬁ&bk@%®ﬁ%?ﬂ\?Eﬁkﬂ%wﬁﬁﬂwaiébwﬁﬁb‘747ﬂﬁ#6ﬁﬁ5@
BRI EBO BN (91, TS TH. Escherichia coli & & TF Bacillus subtilis % 2450 MHz @
A P OB T EIAE—TRLT, vA 7 o BRICRBSNARBMAE L VRS TS, E coli BREIZHE L DRDK
ENZ. O, WESTUC LA REMSE D eV 20 - 51°C (68 - 125° F) ICHERILTm, <A 7 o EOM
HMRIAS. 50 Bb. 70 B LT 100 BTRBEDOTERIZPRIZ AP 2 1 EAPL, MBECTEHRLIZRO 2
CLARTHD LRENT,

1970 FEICRBEEXNT-EXOPE G, 1400 ¥, 2,450 Mz O~ A 7 0 BH S A28 O T B OBEIT.
K#EFwﬁﬂlé%%T%ézkﬁRMéhf:wmuHﬁﬁ\ﬁotﬁiwﬁﬁbtiwmﬁw%ﬁﬁ;ﬁﬁ\
749n&%%%Tékﬁﬁ®ﬁ§ﬁLﬁ¢éﬁ\ﬂ%@*%ﬁkﬂ*@ﬁﬁtﬁﬁ?é:&ﬁ%%éntgimm
AOEENPISES oA 7 aEOREHRIAF L HD L, BAERR (7)) - F7A) EnfRET.
749Uﬁ&ﬁﬂbtﬁﬁ®ﬂ§a2&@ﬂ7?9i7?—9ﬁ\%ﬁﬁﬁﬁdﬂﬁ@*ﬁﬁk%%t&#@ﬁ+%
HRREOZFANLE—FRE LRV EHBEBEENL,

WEE b, BUC LA TRTHET O LERRE S VEVRE TERMOBREY A 7V ERET LD, T
A7 aEoBus ko2 OERENLSEEEAT (93), EREET Bacillus subtilis OFRTBITHFITHE oD,
FRERNTRBRE T, FRAHALRE 2 2OA(TAOS O 1 Sk, 2450 Mz TORKHEFD 4 kKN O
WLy (v 7afA—7 ) AR, bH 1 2FA-7 Ly GhiRA—72) (ZART,

EHOM. BT L COBRERF-T VO EEiBoT, 2HEOA—T Y OREERTA L Y2 — S - DIREERE
JURE AT LIILY 9°C LUFIZHIE L, SEEERIL. IR EMEAR (L AL T AR RRO A - T
BOCHLOKREMEESE L, 2 BOoA—7 v OERER, 107, 117, 130 BLW 137C Tho7o, 10° DFMR
A TEHALT B HORBERRIA. 130°C T 75 4y, 137C T 48 K THY . HBLBERE T, A —
FobwA s ot —7 oHICERAEES CET AR E RREIIR Do T,

1979 FEOFFEZE (92) 1. 1991 FIIHEBENHE 94) TV ERE ST, 1400 W, 2,450 Miz D=4 27



BETRAF—IZ 10 BEU 20 HRIBELEZLE, 10° H/nl OBECKIZBBEET Bacillus subtilis .k
{¥ Bacillus stearothermophilus M HFRUIFESIIFIEEL IR (6-iog Fd), RERETERSHTFTTRETS L
FELTHRECIRES R eholk, TNOORRLY . COEBIERINEBLVETFILE—DBAO <A
IuBECAT AERAL, EROAETIROBCENTIUE, =4 7 o BABIIRESEEDOREI R VWAL D La
TELEAI LEEEENT-,

Sanitec Microwave Disinfection Unit (&, A 7 mEEHEHEA L-@EMNCAATE A0E L R F AOFTH
% (Fig. 8), BEHOFRIL, MEY 7 MBI L oL o, e (FEEY) 2%E FHICEE T ko
—DOPIEATE, 2= FLTWARM, AEOBRIETF ¥ =50 HEPA 74 ¥ — %St 3 BROABL 2T
LEESTHREND, By A~ Ha T, FPEREESNIREEL S TTHET 5720, SIBES 302 F) &
HAfTHN S,

WT, BEET DT 4 —F T — LR 2 2L v ¥ — OB BRI D, ol oy FEN-REEIEES
BARE (150C) KIVLBEN, Fro PR ELAERETC LRI EE L #I0, v A 7 olOBE2HMm 5
OOt BROKSEEZOND, Yaby FEANEEEMIL, A7) —vE2BBLT, A2 Ya—aL~7in )
DA 7 OBTF v o R-NEBBT L, O A r nERAREN, NIBAT A —F— BRI L. NTRERE R
] 95C T 30 ZMTHD, A2V a—ab AT OBECLVBENED VESEMIY—IIBE b NE, w4 7o
MRS BRI R 2 by ¥ — > TR SN TERE LIS S, BACRICBEREMIL, oAy
Ja—zr~_7i2 80, dumpster HL <12, BEOLHOMOBEEDERTBICEA SIS, BEEHOEKRITIE L
% 80% |5 (95),

HLAABLHRT.

M OBEEE S EREEICE- S S A FOBER L ER LTV D, BEROIKE L CRBEILE 0T,
PR IT. L0 BOEE TRSHEIC S ERREL 0 BRI L AT TR 60 (96),

Demolizer System i3, #MEMABA LA g ERIONBBEOWTH Y, INEBEMKERICHSOLTEED (10VE
ﬁ?ﬁﬁf%éiﬁ%%éﬂfwéoMﬂéhé%ﬁ%ﬂ,@ﬁﬁﬁkﬁ%ﬁ%%éﬂt%ﬁ%@%ﬁﬂﬁéhﬁo
FEBELBNICEC &, EEMIL, ~ 175C © 90 HRMAZSNE, DESAFEEMOA -7 EVERTORE
HBEEBEHOMOB L, 2OEEHIBOBBIT L 0 ED i — R AR & — IR 5

I & D IR,

BRUC L BIEEMEAL (BTD) X, Stericycle, Inc. #3534 AW — FEEEMAME T 57 0B LB TH 2
(98), ETD 13, ERFEEMERML, BET DD 10505 MM OBEBRK TCOSBEERE LT 50,000 Voeter
frequencies DEBAELELT S a forn of dielectric heat TH2D, “OITRTIE, MBI, RE AL HTH
ARBEMBEHRERINT D, ZOX52I8E, w4 20 (300 226 30,000 MHz OEEEEER) &5L005 U
WEN (5 225 100 Mz QM) OVWThick-ThERR, KOE D BES T ELBERNICEGEEDHE
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Table 1. Estimated U.S. Medical Facilities and Annual Waste Generated®

Generator Category

Nuinber of Facilities

Annual Infectious Waste Generated, t

Annual Total Waste
Generated, t

Hospitals 7,000 360,000 2,400,000
Laboratories
Medical 4,800 17,600 117,500
Research 2,300 8,300 55,600
Tolel 7,200 25,900 173,000
Clinics (Outpatient) 41,300 26,300 175,000
Physicians’ offices 180,000 35,200 235,000
Dentists’ offices 98,000 8,700 58,000
Veterinarians 38,000 4,600 31,000
Long-term care facilities
Nursing homes 18,800 29,700 198,000
Restdential care 23,900 1,400 9,000
Total 42,700 31,100 207,000
Free-standing biood banlks 900 4,900 33,000
Funeral homes 21,000 900 6,000
Health units in industry 22,1700 1,400 9,000
Fire and rescue 7,200 1,640 11,000
Corrections 4,300 3,300 22 000
Police 13,100 >100 >1,000
Total 682,400 504,000 3,361,000

“ Courtesy of the U8, Environmental Protection Agency, EPA-453/R-94-D4%2a.

Table 2. Longitudinal Studies of the Potential for HIV Transmission in the Health Care Workplace=

Personnel Number of Personnel
Number of Experiencing Number, Sero- Mucous Experiencing Number, Sero-
Percutaneous Percutaneous Converting (% Membrane Membrane Converting (%
Author References Exposures Exposures per Exposure) Exposures Exposures per Exposure)
Marcus 582 582 3 10.52; 38 38 00
Gerberding 224 180 1(0.45) 401 168 0w
Henderson 126 108 00 337 234 0
Elmslie 115 115 0<0) 24 24 0
Kuhls 52 45 010y 81 34 0o
McEvoy 76 76 (D) 24 24 00y
Ramsey 31 31 1(3.23 13 13 00
Wormser 48 48 00 3 3 00y
Hernandez 58 58 0 (0}
Pizzocolo 77 77 0
Totals 1,389 1,320 5 10.36) 921 538 0

" Reprinted wilh permission (Churchill Livingstone, Inc.).



Table 3. Estimated Annual Range of Medical Waste-Related Injuries from Sharps to Nonhospital and Hospital

Employees”

Nonhospital Employees

Hospital Employees

Employee Employee
Subgroup Number [njury Range Number [njury Range
Physicians 642,100 500-1,700
Physicians/dentists/interns 131,000 100-400
Registered nurses 1,542,300 17,800-32,500 841,400 0,800-17,900
Licensed practical nurses 723,000 10,200-15,400 201,200 2,800-4,300
Emergency medical personneld 400,000 12,000
Laboratory workers 250,200 800-7,500
Janitorial/laundry workers 281,500 11,700-45.300
Hospital engineers” 198,100 12,200
Veterinarians 63,300 50-200
Animal technicians 10,000 400-1,600
Dentists 126,000 100-300
Dental assistants 181,000 2.600-3,900
Refuse workers 200,000 500-7,30¢

“ Rel. 6,

o Qnly one injury rate was reported in the scientific literature.

Table 4. Probability Parameters To Calculate a Theoretical Infectious Disease Transmission Rate as a

Result of Injuries from Sharps®

Prevalence of Sharp

Sero-Conversion

Contamination Rate Clinical Disease Rate
Hepatitis B Virus® .01 0.2¢ 0.50
HIV (inside hospitais) 0.003--0.02¢ 0.0036 1.0¢
HIV (outside hospitals} 0.008¢ 0.0036¢ 1.0°

¢ Ref. 6.

4 Courtesy of The Frauklin Press.
¢ Courtesy of the Center for Infectious Diseases.
¢ Courtesy of Churchill Livingstone.

Table 5. Theoretical Estimate of the Annual Number of HBV Infections and Hepatitis B Disease in
Nonhospital and Hospital Employees as a Result of Medical Waste-Related Injuries from Sharps®

Nonhospital Employees Hospital Employees

HBV Infections Hepatitis B Cases HBV Infections Hepatitis B Cases

Physicians 1-3 <1-2 <1 <1
Physicians/dentists/interns <1 <l
Registered nurses 36-65 13-33 20-36 10-18
Licensed practical nurses 20-31 10-15 G-9 3-4
Emergency medical personnel® 24 12

Laboratory workers 2-15 1-8
Janitorial/laundry workers 23-91 12-45
Hospital engineers” 24 12
Dentists <1 <1

Dentat assistants 5-8 3-d

Refuse workers 1-15 <1-7

¢ Ref. 6. Bxample ealeulation: janitorialfnundvy workers: 11,700 % 0.01 ¢ 0.2 = 2344 BV infections annually 23.4 < 0.50 =
11.7 hepatitis B cases annually. Round to the nearest whole number . 12,
5 Only one rate was available.



Table 6. Estimate of the Annual Number of HIV Infections in Hospital Employees as a Resuilt of Medical Waste-Related Injuries

from Sharps®

Numnber of HIV Infections Based on Health Care Worker Sero-Conversion Rate of 0.36% and Patient
Sero-Prevalence Rate of:

Subgroup 0.3%0 0.8%: 2.0%
Physicians/dentists/interns <1 <1 <1
Registered nurses <1 i | <l~-1
Licensed practical nurses <l <l <1
Laboratory warkers <1 <1-1 <1-3
Hospital engineers <1 <1 <1

“ Ref. 6. Assuming an HIV clinical disease vate of 100%, the estimated annual number of AIDS cases as a result of medical waste-related injuries from sharps
would be equivalent to the estimated number of HIV infections. Example calculation: janitorialflaundry werkers: 11,700 % 0.02 x 0.0036 -~ 0.84 HIV infections

annually.

® The lower (25th percentile) sero-prevalence rate determined by the 32 sentinel hospitals surveyed by the Canters for Disease Control.
¢ The crude median sere-prevalence rate determined by the 32 sentinel lospitals surveyed by the Centers for Disease Control.
4 The upper (75th percentile} sero-prevalenca rate determined by the 32 sentinel hospitals surveyed by the Centers for Disease Control.

Table 7. Number and Percentage of Agencies Performing
Certain Procedures Among 58 Home Health Care Agencies in

Northern California, 1991+

Perform Procedure

Procedure Number Percent
Urinary drainage
Condom catheter 55 94.8
Intermittent catheter 55 94.8
Indwelling Foley catheter 55 094.8
Indwelling surprapubic eatheter 47 81.0
Home enteral therapy
Nasogastric or other enteral tube 57 98.3
Airway and pulmonary
Tracheostomy care 52 397
Suctioning 54 93.1
Respiratory therapy 36 62.1
Wound and stomal care
Dressing changes 56 96.6
Decubitus care 55 94.8
Enterostomal care 54 93.1
Parenteral therapy
[nsertion, peripheral 46 79.3
Insertion, central 18 31.0
Site care, peripheral 55 94.8
Site care, central 54 93.1
Infusion pump management 54 943.1
Hyperalimentation 43 32.8
Medications 54 93.1
Home peritoneal dialysis 8 13.8

“ Reprinted with permission (Mosby Year Book Ine.),



Table 8. Chances in a Million of Developing Cancer Following
Lifetime Exposure to Medical Waste Incinerator Emissions®

Type of Facility Tons/Day Total Risk
Regional 48 1.5
Regional 165 0.14
Regional 330 0.22
Co-incineration 2250 0.14
On-site 4 4.8
On-site 13.6 15.4

¥ Ref. 65.

Table 9. Recommended Biological Indicators®

Vegetative Staphylococcus aureus (ATCC 6538)
bacteria
Psendomonas aeruginosa (ATCC 15442)
Fungi Candida albicans (ATCC 18804)
Penicillium chrysogentm (ATCC 24791)
Aspergillus niger

Viruses Polio 2, Polio 3

MS-2 Bacteriophage (ATCC 15597-B1}
Parasites Cryptosporidium spp. oocysts

Giardia spp. cysts
Mycobacteria Mycobacterinum terrae

Mycobacterivum phiet

Mycobacterium bouvis (BCG) (ATCC 35743)
Bacterial spores Baciflus stearothermophilus (ATCC 7953)

Bacilius subtilis (ATCC 1965

® Courtesy of State Regulatory Oversight of Medical Waste Treatment Tecli-
nologies.
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Figure 1. Beth Israel Medical Center regulated medical waste. Reprinted with permis-
sion {Technomic Publishing Co).

AVO!D INJURY FROM NEEDLES! BE SURE SAFE WITH SYRINGES!
WARNING: SYRINGES
DO NOT RECYCLE
Keep out of the reach of children!

STICKER: Remove paper backing from sticker. Apply to an empty two liter plastic
pop bottle.

STORE: Carefully put each of your used syringes into the bottle.
SEAL: Put tape over the closed bottle cap when bottle is full.
DISPOSE: Dispose of the bottle in your household trash,

Contact your local environmental health office for regional restrictions Figure 2, Warning label for syringe
on this disposal option. containment.
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