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1895) DA By T2 B R JE IR A0 42 R % #Y
HRER - th BT A&
BERRYERREE AL RTI AR
BT - bt RE T ERE W
IR B T ME A RRETRE W
A THBAASEFFMERNE T
HMR AW E MK [1] ° Louis Pasteur &
1878 F 4 A 30 HWEAE L > 3 :
TIRHREMLELE  BREEEARA



396

WRHKREMERT HE > AEER
R U REERAAHEFN
B BWFAEBRGFREERE
MK SR - WA AR e B E
130-150 CHR B A ~ 8% ~ A -
R B F w# 2 110-120 °C 4 B
Ko fE@EEWY > REZEEFWEF
ERARFARKEAEZ AP HMEE
W EBEERRBRENREEEARA
Bk - -EHRFABERNBE 7 EHE
Img—(1] -

BRTUNELREE LHWEEER
o RRIWEE BRI WRE B
2 A2 IR B 7T i 2 B Association for the
Advancement of Medical Instrumenta-
tion (AAMI, X B B R BB (RELE)
HAH B R Hn— = - AAMI &
1980 4F %t % H AR AAMI ST1-1980
Good hospital practices: Steam steril-
ization and sterility assurance > 1€ & &
HEAFENET RERER - — K
HI 72 1988 4 AL © AAMI ST46:1993
BIB R H Z R [2] > 7 2002 4 B H AR
% V9 IR ST46:2002 - AAMI 3 # 2006
FRFTABERARREA RN RRR
MG ERKRE > EWANFHATE
K % ST79:2006 Comprehensive guide
to steam sterilization and sterility assur-
ance in health care facilities > H #
2008 2009 4 4~ Al A # 4 b E 3 =K,
537 » Ak # ST79:2006/A1:2008 & A2:
2009(3] -

EHIETRENBRES

AT R AR E R E S
R RS UFEZERERSHRBAE R
BZHEAA[4] - Wi BE
1888 # > Ervin Von Esmarch 3t Z #%
TERAEEHEAARRAREAR T E
FEH (1,5 - AR ERPIRUED
MTARERS  HwHRBRAEAHT
FAddERBETRNEDZRE
RAAFAR » BMBAEHENIET
B REERET AT HZERR
FREARMBHNEARETREER
H| o

¥ 4 H & vegetative type (4 H %
)R B RE MU FLRA
EI LR WH A R EM o spore( #
F) Bl 8 A Bk B B 3% R ALK
Ak M o HAn R Ao ke AL R R B
o THELRBEMNEMERER
PB4 o TaF A ¥ = 2 8 H DL
REBABRITEREN  AHR
Bacillus & Clostridium /& - — & 3 &
FEEELIBT c RETHTHLE
& 8 > & & | Malachite Green 3t /m
RETHE -

B AW & Y % & ¥ (Biological
Indicator, BI) Fi & AW EF & (1) &
FHE > QEEEEZSLE > Q) RAE
SPIRMETT R 0 (4) WE KT ML R
BEHEUEER > CO)RARFASLHLR
DIRANE N EE s ABETERE
R [6,7] T B 7 A &R E B B
EYETEZ TN E R E A
ERE - AR/ BELMQER/ R4/
BERBREEZITRANAEREED

BRI I ERE



397

R
S TECHTE
MDY P 5
SEHER T
- @AeDo}Ne
Yooy
2N
xRaAepoine
s.pu
epaquweyd o FEAGHY
° YMEIGHY BHEI B ITEGH
- [5G g MEIEELH -85 BT - i D R
MCHEREVE)  WMELE)  BERENGS  BAGHRIEF  BERGENGEL (LB T
HEMIEUEE  chEAgNld) BYEWOHR BEEEME) WG BiGHIs)s
B TEMchY SR T YR LAE > LI Gl o WEFH
YUWHE WRYREH | WO WEE Y el BB EE |6 « %
EEZLuBE W) o BERAGH FEW o Y GHENMSE YT #hi(sa1pog Y
¥ HEEE  WENEEE U386 MELFSE ] Ll BHREELH  ainuiw)z =R W%
IPETZAGE 3 o MAGH SlrERis  WAEENS GEEMYY MH o # (Uonezilepul TXUGHRE iz © Wl
SNBSS JAGHRY o YH  HEDKNE HEE—%  MsGask gk« LEHB B HWWRY oDy
B SUEENYY  MLTHEE S HE YEWT  MIRERYE uoneziusls RN WHPME BEE R . _m.og
LBBREN ABONEL  SAEREE ¥ hEE SR - HIORES  1SUORoRT TRERIT W o WIE  LLIDNR _
EEEPOIG SEMHE  NEEDE  EMEwT MEued? LHERyooM  EMEIRE W o B WHHRN MUTHS WAEYHX
-omog! SEEBEIS CuwAEE EBE—% FEEuosn veqoy o (EBINIA FELHMMEM FEYHW Hafgueddy EERIYE
HIEE0IQ #FS\EEY  poomispun ¥ unoAuny gqRwwiyos  XEEEY  B)FWME  BE sesn SIPAPUIWRS SE|oOIN  GEH « B
yomogly  [mipexiuad uspsapn T s unO  MERILHX Y HEmMIE  ydesords zeud] FE BNIHRLE
BSIEY  Douy  IHEVTIEIE EEGHRESE  UHSES)  dEsEmy  I1epUAL UUOr RisisRE RS R4 09 4FRKGEER uided sAusg
Amo? 856l 8¥6l €€61 8881 G881 1881 088l /.8l 2981 Ly8lL zesL 0L8L 089l |
CHEMTEE g - TH . (arepoine - YHBL - BHERIERL
GHESERN DS HIEH - HEBYT bl - L) spuepequeys SEYEIETIBGIMTN L  WEICEIRT a0
S R 2 R S T e E M Srskp ERGH(Weors Hioc oz EMFCHHE - CHERLE  FNPREEE
DB GRS 3800 L TE Y ,umumwchwazwv,@wm Emmum ainssaid) ERT| &3 5 4 R  EREBEE
o REBFZC VM BT 2 4205 T BRI IR D APHET WL ENE  EEH R
WEBWLETITAUBIBN 15 1o1isT Uop LIS SEHuZE puspequByy  IEBHNSISEd SN0 AusH weliian
T Sfues USRS TEZE e g T R B soleunEHEmEy TEHEDET | X2 LN
(V] —2

BB AH

FERRE 9 F12 A%



398

- v T
™ = ¥ . . . L3 5
EEEY. Y ¢ Wi o ¥ ES
i ———

B £—FREBHOZRAERNA ' X
f8 Chamberland’s autoclave

[1]

10° CFU) » J& # Bacillus stearother-
mophilus ATCC 7953 > ¥ % #
Geobacillus stearothermophilus ATCC
7953 - HERBA LM/ B HRE A E
R EMHHE (>10° CFU) » B 4 Bacil-
lus subtilis var. niger ATCC 9372 > 3
& %% Bacillus atrophaeus ATCC 9372 ¢
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ER 5 1§ Chamberland’s autoclave B4R ' BB Koch autoclave ' A&
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Bk % DA enzyme-based BI * rapid-read-
out BI, enzyme-based early-readout BI
* BIs contain spores with an enzyme-
based early-readout capability % 4% #&
2 [5,9,12] = % AAMI & # B CDC #
ROBARABETI B RBEENER
#(3,7,9] - ERTHA B SR E M
AENERSENS CERBERMS
B URFIRLEAFTANBERE
MRREABHREAANKSRE - TR
FMAAHRFHIRLENER (I a-
glucosidase) Z &M BRI 4 H W 4 &
W RERNBRARERERK

o -glucosidase J3 FHE N ERAR T
fFHsrR61] > ERRELERE
BWURBHEFERIFORE - Elt
hEREGEENFTEARBE > o
glucosidase ¥ A £ B RAFH T W
germination ( # ¥ ) 2 outgrowth /& 48
HHEERN T AR LAY Rl
HEMEANEEMARNA R B
NAEAWB M o & AE T KRB
HHR T 2B BT HERBRU
REENERBEETHERE BT
TENFFRE A —EENER
R & o JBF o -glucosidase € 3 3 & #&
B B 22 Modify 8 o -D-glucoside %
o MR EBTELEATPREN
o -D-glucose * #o & & W ¥ K B 4-
methylumbelliferone — & X #t E 471 (H
WH[13] - EHEABEFRE e > 3t
&7~ o -D-glucose FHWE L > JF B
BrufArRngKH kAL -
F ol # m R B RARE
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SEPE Tl T
<M%%%? I8 6 Inactivated enzyme. 3-Hr. Readout (3 NEEHER)
EREAAK) Inactivated spore. -
No activ
BAH
CxXS T 0L —> R RERA SRR )

Lethal steam
Y TN e
&) 7% R E) Sterilization sraq:asy

(FaFRENE gfgéim - No Fluorescence (R & 4 % &)

RRABEE)  tosteam
sterilization

(Z: 2 A 4&}54%& ?Jb-l??h;ﬂ steam \
Sterilization process

M8 R |
" 3 Active Ry
; > e TERA B RGEE)
(BB EFHRTE) Incomplete enzyme l
tivation.
kBT HEREN K oy .
2 %) !Eii?‘ﬂf ;isw Fluorescence (£ 4 & %)

alpha-glucesidase

OH
0 0\ ° l
ok o

4-methyiumbeiliferyl-alpha-D-glacoside 4-mathaylumbelliferone aipha-D-Giucose

a-glucosidase BFEA L REHER [13]

FHOEE N NIEEREBHR Bb4h > Vesley * Rutala * Schnei-
B Th e o T AL E e S W E &R der KEAUBLREE > FIR—L&
REK - MEBEZEHNERARAE KRERBAXEHEEAMRIA > BITH
WARI32- 134 CEAREKZRABNE A R I F R A W18 R B REE R
SRBEHREWETE > A B e TTABBAT S HE XK &M
£ H R M 4 K (final negative read- T o B4R e R4 18 E P fe
ing) BY3E & FF I A 1/NEF o 8 R 132- BRRE AR LA > b a X 4&
B4 CHEZEZRFBRI121°CEANR MRS BUHRERTE
AR HAABBHAREHLER B o -glucosidase Y FEHFE BT > B
Hy3E & EE R A 3 /NEF(13] o HRMBERANRTRERFE i

R R R
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Wt B R HE % 0 o -glucosi-
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HREARERERE - EHAFER -
glucosidase ¥y 77 3\ ¥t 3 # B M| Ak oh
T EREE R F RFE M (6,10,
14-16] °
ERAEEAREHRENETH
B RETHRBER  FTRH AAMI
ST79:2006 & £ 2002 4 % h i F
BRRAFREG TERBERNER
7 10.5.3.1 FEH ¢ FT LURKBCE BLA
ERBRER > EHHREHANER
(B FRZETIEIELEN)[3] -
K AAMI R IR E B AR B &
HEAXFHERTROBLE
AAMI B8 R E K 8 B & X BRE # R
EMETERETREER S ERE
TEAEE T2 BAEHANE
Ao B BLBUR R BREAT - 2007 £ 8%
# AORN Journal #| ¥ & ¥ /F & & >
TEABRARARBERERIETIW
ANSI/AAMI ST79:2006 B8 T~ B2 #
HHFHARED T BT EHER
(periodic verification) ° # ARk #& & &
HREHB B RETFANRAE > &
THEAB@SEINEEI/NFHER
D RBEAAERBRBEREZE .,
[12] - ZHEAEBE W E Bt &
TELHREE > 0106 BBEFERZ
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ZRE 2010 BB BRA BB Z AL
FHEREES LB REANSEEMT
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The History of Sterilization and
Biological Indicator

Ming-Chin Chan!, Ching-Mei Chang’,
Ning-Chi Wang"2, Sheng-Kang Chiu®, Feng-Yee Chang’

Tri-Service General Hospital 'Infection Control Office; Znfectious Diseases and Tropical Medicine Divi-
sion; 3Centers for Disease Control, Taiwan

The original objective of sterilization was food storage. After scientists
discovered bacteria and understood the concepts of sterilization and aseptic
surgical practices, they realized the need for sterile medical devices. In this
report, we provide the history of sterilization, steam sterilizers, development
and manufacture of biological indicators (BI), and monitoring principles of
different generations of Bls. The spore strip type of BI is not user-friendly
and is also time consuming; hence, it is no longer use in hospitals. The next
generation SCBI still needs 24-48 hrs to get the result of sterilization and that
still will compromise the patient safety as the inventory issue of medical
devices. Another rapid readout BI could get the sterilization result in 1-3 h by
detecting the activity of enzymes present in the outer spore coat, followed by
monitoring the end-product of enzyme involved germination biological reac-
tion. By this way, the rapid readout BI could shorten the incubation time to 1
or 3 h and as the evidence for load release. The Taiwan Centers for Disease
Control (TW-CDC) also announced the new sterilization guideline on May 20,
2010. This guideline could help to ensure patient safety for using reprocessed
medical devices and dressing.
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