ju
%

t‘ﬁ]%&

x’—ﬁ -——FW
Sa%e ¢ 1EH-1905

AEFRAERF
EF A E R AR

A performance evalution of commercial
steam sterilizers for medical wastes In
Taiwan

arE| BB FEFY AT
3§ 1 x4 % L Chiang Chow-Feng
g4 ! ¥EZ LiuHou-Wu

2 g : 9665005

¢ ¥ Y 3 I A I J ]



wSHT

B EMLAREY o X PR RN FE T AL TR
B2 P ZHHFjE cnivdh > {5 and T A R g > o R E
LEFFE S G i o b PR Y 1?«1%5%-?«’ FmFrranp iz d sk
FROR R b F AT pa A s e RO S A R EB A
HELEFFFAFP 2 PR LT Emy r@FY RANT

A LA o L REBHIRT 6 U E REF R K]

R ED Al a3 #nREERS SAMY Lz FE
} ﬁqﬁgé, ' 4 @g@f}%gﬁ{aﬁ 3 P — A2 FTIR 5 BT ﬁtf\ﬁﬁ— T HE gz, -
RoE ~RFEHTE o Vol BT Rk B2 F SR o

3 J—\‘.o

P

TR A BB PG b

“3\:\

B SREHAOFANE A BSRAP 0 F AP LI GRS
SR Sk o BHA TG R SR A RA PR o
WM 3 2 TR SR B A

P55 R

g

PRFESF R FEL AT 2009/06



# &

£ K>t 2002 & 12 37 Clean Air Act » F;}"{T %51,%)%;&1]5 Fo b AF 1Y BT 0
DR TR F AR AL OT% A B AR Lt
PR F P deF iE 3000 pg -TEQ/ton » 5 — SR EA L Y end0 B o A
RIS FRAEDE S SH? B0 A CGRIL > $ T feFAF K sy
2 T FiRw ek I fadtd ¢ R Tﬁ)%‘)%}a;p AR 109 & (2020)
2T R 4% FR AR FF R W oL LR FAIL L P B E2.5%
PR IE BB B AT o F AT g a2 R RFYIHE O F
FHE R F MR Rz e R FR o B B R A ARFRAEDF 2
i F L = s fedr B TS o

AL LR PR FRIE IR R R FpLa et o # % 1 Figor
#| (chemical integrator, CI) ¥z 2 4= 4577 &l (biological indicators, BI) » +*
fow BB R R T ¢ (1) S 4R e (CPC) -~ (2) dap ¥ B
e (CPM)~(3) Bp (IB)~ %2 (4) Kp24Fp (IBS)-BlIvitis
FREEI3 P Peag Higf 0 & FPE 2448 [ BE2 g d HGE 0 hF BBl 2

FfT e o @ B ¥ F &2 (heterotrophic plate count, HPC) 3+
B CIRI T d & %2 %P Rl - - B el s Mr
s Fppa @ &R T (logkill=5)r = Bz BRI HP N B

Bezmalyitifd (p>0.05) %] CPC 2 =
Mo R ARG R IRT 2 2 on ik |8 o F 0 HPC SRR 3 H H B 2

’”ﬁ_—“

2 CPC# Freic &

02 2 AT B (sensitivity) 0 Peik 3R 5 97.8% 0 B d LG A 7% » CI

H3# 5 95.6% (n=200) -
APTE-HRFITHER K2 EFERATREEAF P F

i S RN BRI L F B B e J%‘]Fi“%?r 121°C & 4 ;%/60 A 45



(121G)~ % 135°C 2 % ;4/45 ~ 48 (135V)- & % 87 121 G 2 3% 2 CPC
2 IB plEL Y AR L I35V R 23%E &2 RARE 5 gt oh CPC 2% Frx
R BEAF R RS
%P%?&W$%%%ﬁ%Dﬂﬁﬂﬁ§%@ﬁ%ﬁﬁ&?m%&
 JoiE 2R FpPTa R ER T T A PR FARS C(2) 77 Apor Al P
Boo 5D BT iR R 5 (3) 135V 5 b2 TR F R
vl R EER A 121G R EE P ERE -

K2

Mats @ 25 FoRaRF R FpRic Rz dpm A PR



Abstract
The US Clean Air Act prohibits incineration of regulated medical wastes

using specially permitted incinerators due to the high chlorine content (2.7%)
in the wastes and the unstable operation conditions of the general incinerators.
Under general conditions, the emission factor of dioxin can be as high as
3,000 pg I-TEQ/ton of medical wastes, i.e. 40 times weight than of that from
general refuse incineration. In Taiwan, most medical wastes are being
incinerated, resulting in very low materials recovered. The Taiwan
Environment Protection Administration has set a goal of recovery rate of 45%
for all types of medical waste by the year 2020. At present, only 2.5% of
medical wastes are treated by sterilization and recovered. The purpose of this
study was to propose the use of a rapid readout method as an indicator of
sterilization performance to sterilization of medical wastes and hence increase
the recovery rate of medical waste materials.

This study tested the effectiveness of sterilization facilities using
sterilization indicators in a field survey in Taiwan. At each facility, a chemical
indicator (CI) and a biological indicators (BI) were compared for the
effectiveness. We surveyed 4 testing sites: 1) challenge pack at the cold spot
(CPC), 2) challenge pack at the middle chamber (CPM), 3) inside the bag (IB),
and 4) inside the syringe in bag (IBS). The BI was monitored as a rapid
readout (1~3 hr) and as a color change (24 hr). The effectiveness of Bl was
also tested with heterogeneous plate counts (HPC) using a pour plate
technique. The CI was scored by degrees of color changes. The test results
indicated that, among 10 sets of autoclaves being tested, 7 sets met the
national microbial reduction standard (log kill = 5) and three sets did not.
Using CPC as the reference site, in 8 autoclaves evaluated, there was no
significant difference (p > 0.05) in log kill between CPC and the other three

sampling sites. Since the CPC site showed a lower log kill, it was considered
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as a relatively conservative reference site. Using HPC as the reference, the
sensitivity was 97.8% for the BI rapid readout, 90.7% for the BI color change,
and 95.6% for the CI readout.

In consideration of waste recycling, we also evaluated the sterilization
efficiency for 3 types of plastic medical wastes (soft bag, soft tubing, and
syringe) at two operating conditions: 121 °C/60 min by gravity displacement
(121G) and 135 °C/45 min by vacuum displacement (135V). The results
based on both CPC and IB testing sites indicated that all the 121G tests failed
to meet the national standard, whereas all the 135G tests complied with the
standard. In addition, the sterilization efficiency of CPC was equivalent to
those tested inside the three types of plastic wastes.

This study concluded that 1) the current practices of medical waste
sterilization in Taiwan need improvement, 2) standard operation and auditing
procedure need to be established, 3) the use of challenge pack with CI and BI
is a reliable and convenient method, and 4) sterilization at 135 °C by vacuum
displacement for 45 minutes is a viable pretreatment method for recycling

medical wastes.

Keyword : medical wastes - sterilization indication - material recovery »

challenge pack
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PocBrd R AAleR AP RESTT FEG 53
FAPRRATARETRETRES LN AABR LGRS
BOGBRBREREITRIF O LEFARRAMAE N LY s
@ﬁﬁm’%aﬁwﬁ%%@%°ﬂi@”$@ﬁ4? LA

S
{Sa\»

SR o MM ERFFEEARY I RA T TR 3B
Wi E ey ﬁﬁbﬁﬁm“mn%J~m@f%gwﬁ%»mM%
55~ % 001495 55+ % 001630 %5~ CNS : 9788 /& + % =i ] ~ ISO 9001 :
2000 5 & @27 0 H Qi o #4354 Table 2-1 #1778 » 5 E 2 5% »
FrS L PRSI R AN AR B PR R 24 22405
2000 2= > 4 BRF ¢tk (EO 4B) * F4h

Kﬁ%"] IV Pﬁgﬂ&ﬁ\&@ 4 fxf‘iﬁ? 'Z:rﬁ T%‘J% [ A ]}4’-]'_![% » B
SRR AR R R PR ERE AR TR RAH £ ABHE

AP 0 Y& %&F 7 A (steam penetration) B iE & * e o

0%
N
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Table 2-1 A = P & A 5L+

35 PEA(=H)
YTM-A1,2,34,5 # T % & B A4 96,225,432, 810, 2000

YTM-AF1,2,3,4,5% % 4 % Bi& F4h 96, 225,432, 810, 2000
YTM-B1,2,3 & = 3% % &= 74 46, 63, 82
YTM-CS1,2,3,4,5 > f & % BRi< Fh 63, 124, 196, 339, 529
YTM-DSA1,2,3,4,5 Pt & &% E4b 63, 124, 196, 339, 529
YTM-E1,2 £+ 3] 3 B = F%% 24,35

YTM-EAL2 Bk # k5 3 RS 54k 24,35

YTM-EO1,2,3,4 % § ¢ %% Fiéh 30, 97, 225, 432

11T #4345 Health Care without Harm (HCWH, 2001) 4 % = fF B %
BRI P F A e LR

Bondtech Bt ¥ ¢ e FéBE H > 3227 F
W R BRRPE RS R REAR FTE o B AR 7
PG F 3R RS AL i 3] 270~305°F A B 4e
SRS RERD S SRR RDFRE c LU EZ AT LR AT S
B % (post-vacuum) HLS 0 GALSE VL F "f RApFTERELFA R
Z g% R 4 o Bondtechs Vruix % » 2 £8l3 7 pafhibe » v 4
BERPAP 1152727 2T L F e o AAR hen e 5 BT
VX REA FIEILE K RR T FERIAN L DL < R I
E P T EIE 100 B R P et g 5 90,000 £ A0 EIE R 250 AR

%
3
3
b
e
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frenf e ) 5 102,000 £ &0 mJZE 750 BrAR R 4 oens e ) 5 123,000 £
oo EIE R 750 BpAs A Foeni e 5 123,000 £ &0 ESTE 1500 B A A
P e % 175,000 £ ~ o Figure 2-2 % Bondtech 2_ ;& #4# o

Figure 2-2 Bondtech Z_ /= pﬂﬁ%

Environmental Tectioncs Corroration (ETC) = @ 3 p 7k3+2 A2
w%%%@#%% Agh T RPEMAEF LSS § OB &
REEE- & VI IR TRE S SRR MR - & 2 @ﬂﬁﬁm Hhk £ BF2
SRFEF LG R E 2 ERE . R ES ] 1~19 2 2
T2 43 g2 # & %’554 % 4,000~13,000 g o

Mark-Costello % fe 7 | iT= Fohe 7 20 & > #TR (T2 Fdhd 3
B4 FE T5psi(320°F) » RRAF KR FARE V- BEA D
Pl R HS AP MRS PR T G B ER Ak
it FpR o A Ak A2 275F RAMF 1) o A& FH4ed
5.4 AS36 % 26,00 % & > & 47 EJEL 225 B 5 AS4T ¥ 34,000 £ & 0 &
¥ BJT 450 FF 5 AS58 % 38,000 £ <& 47 AT 565 & AS515 4

12



41,000 % =5 47 A 1,125 B e gt b O 2% Fdh T 0 R g o A
BV BB R P 1R Fd o RGH IR LA -

2-1-2. pcik # iz (microwave)

POk R FiE R R Ipm A R R R JI* B A 2 i R
kA R RBOFETRAAR LR A Mok - BRERLE
A300lm2 03mz2fF ka3 588550 t8IkPT ¢
BokAFIor A2l GHEFIRE o kA S Aok Y FHRF 245 R
FOERLAFIEL I IR A AARE R EAREF O ME P
TR kA AL - ERB A BE 0 R TRERE > ERE
Yok o FIXF KA 0k I it PR FRA S e s B
FMAEFIE 3 La ok A Lot A 2 enfa L0 F ks o T
ATy ﬂmﬁgﬁﬂké HEF o MAR FF T RIEL P S
%4$%  Bilde T ARER 0 - B ERA MO R A T RS B
RRFERFLFEEE RE AEHEEEA R ARSI €
¢ s 4 342 (Diazetal., 2005 ; HCWH, 2001 ; THKSARGEPD,
2000) o

POk R F e s A pee B B E L B R ﬁﬁﬁ%\%ﬁ
AL B Ad B IERESFooh T F R (HEPA) ~ Hr 7 %ol

T
72 4] Figure 2-3 Mol = 7 4 S B o B il 4R

1. FB# $ 3 o (waste loading) @ #-B 3 55K & ik d ¢ > G »
kN
2. ¥¥ P BirR (internal shredding) @ % B3 =& ~ SR (S 7R

13



3. Mgk dT (microwave treatment) | FE A A F AR 160 d
ek A 4 B (microwave generator) #-8 B 4c £ 3 95~100 °C »
4, a4FpFRF (holding time) : B R F At HHEBE T AR KB 30 44
b oo
5. FH# M- B (optional secondary shredder): id2 {6 ek 3 4+ 7
sl - AR
6. # 4 (discharge) @ EJZ (s Bk o @Jﬂﬁ FEd S T AIE o

1
Cover ’,f"-““\\\
Exhaust .
Filter — A
System “1
re— '
o | TEEEE
----- |
Injector OO
1
Secondary Microwave |
Shedding Units = dw
Unit ~_| ¥ \ Shedding |
* Unit I Clinical
Waste
: Container
|
)
Treated Clinical \Waste lI
Container Conveying an
Auger hNA O O

Figure 2-3 fcit i % 4 fi B (THKSARGEPD, 2000)
"B AL F R R B A L BT

Lo F15 R ik g & b Fl Mok R [ RILRCE AR F R B M AL
€ T ERfF o

2. &ﬂﬁigmﬁﬁ*%%? REAE RS TR -

3. Fris Be i FWFH ¥ R 809 °

14



4 PEHATLAF T HRCHE > R R - BHRTETT

5. 4w

‘%%“

e =
E]

6. JRIL A A It I F k04
MM BRI F R R A 2 A BT

L #ARF? 23 TP T eEiTzs Y R L2EE
e o

o

P R T 6 7 Lok
SARP b XBREE T R
BRFAZETF RS SH DGR AP g R BB TIET -
5. EIL S AR HE

Sl
B

MARF R XL h R E P URKAR AR RME > 7 W
2FF Lok R B E T Sanitec > B E R 20 BAE EHT0 5ot
R E > V3 RE S BRI R O & UL FROE -
#3155 HG-A 100 28 5 # -] ¥ 220~400 £ » HG-A 250 2

€5
= ] pF 550~900 & ; 588 HCHG-A 100 5 & 227 x% 17 97 x
%100 > HG-A250 2 &£ 247 x& 17 x% 10" ; § # HG-A 100 ~ ¥

500,000 # = > HG-A 250 = £ 600,000 % =~ o
2-1-3. * @ &z (chemical)

f"gjé‘?ﬁié’: S TR A )?;,)%1 l;:lv fu g%”‘?'ﬁ"%‘ﬁ% 2 F B ep

4 &) (disinfectant) 2 & ¥ & 5 : BodF ~fRdE ~ &2 - £ &% phdg -

feug > x> # ﬁmﬁ\rf]}%"*pl% pﬂ%‘"mm”e }”‘r&ér} ) km PE N
LI B WEEALEEERAP D (2B F 52006 2 =8
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2008) - 1345 S A AR E AT BrORFREAFHCELE (B F b
2007) ¥+ tERFDEF F L % # (ethylene oxide gas) ~ iFf+~ ¢ fE
% M7= 7] (activated glutaraldehyde) - 8 fif ik /%t #:= 7] (per acetic acid) e

R A pdg T MR ER

3. WRSRIRAS FR AMFE 303 40 44 HEREES BA S (B
e~ 5 F2 k) A BEBIIFARRE LERHEZE Bl 24§
FOTAER AR L £ ERB AR £H T TR R YRR EE

g AR AAMKER B RS R

P g AR O F R B el B T2 o 1 FR FdL
Bt AAERARILY €5 RSB EE DR R blde D oIt B R
HAEARNFLTRM N2 E 3 ERMERMERBFHT AL EINSEH
TRE o Bl AR P 1 B AR S RS AL R e o R
fek O3 FIZERER € FIMAF 5 S EAH L o P fie®
FF T ~AfRIER A RMER > TR AFHERQER G B BEH
gy 0 FWH B FlEAofde E B AR E Y TR FreE: (HCWH,
2001 ; THKSARGEPD, 2000) -

LT P ERABLGE 0 R e Et e 4
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o

T > B RWE - BH LD ERAER o BE R AT G B AT
FEA AN EREARKGAEF o N F e L F
§ 1“45% (HCWH, 2001) - Figure 2-4 i 5 & e % 5o ff ) > - 4 &
R R I E A G

L. B3 3% (waste loading) : ¥ 5 435 B 50 4 b 4o~ ol
F\ o

2. R F¥ AL (sterilization and shredding) = § A3 4~ 4& » {388 1S

%ﬁﬁﬁwimm@ﬁ%o

3. 4 (discharge) @ k@ fs R 4~ d @?]i AE D A AT

El

Negative pressure

system blower

with HEPA filter
b

—————=Gh
e VDisinfeclant }
y [ —

| Disinfectant
storage tank

Figure 2-4 it = 7 %« % B (THKSARGEPD, 2000)

MR R R R R A 2 BT

Lo 1980 #AcT R g § PHQEFRFN S B2 AL F
J{_E’ = W\E%&iimﬂ /z‘ ’ %Z’}ij’&-} o

2. FEHEHX T U HLRT
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3. BT R TR -

2. FHELCEET

3. FRAAFBICEAT RNV RESFEE AT Y ARk
BT ARAF BRI RS L T T LB AR A
BEE

4. ERITREHITEF LR

5 ﬁn«’ming;éiﬁﬁméi g R EF X e

P oo b iz B AW ERT § i+ f 0§ S A EO &
&é%%’@#@@*§Vf%$ﬁxﬂﬁ B E WR2 = & g3 4
VB S FARSL S G Aol s P s A = AR ) 1 235 100-18-20 s
TR 20 B¢ #5255 100-30-26 AIZE 200 A ~ 100-48-32 AJZE 750
FE o % #5355 100-48-52 A2 £ 1,500 & ~ 100-72-52 A2 E 3,000 £
100-96-68 2 £ 7,000 £ (HCWH, 2001) -

PR R AR RRARF L 2 LFARE 2 AP
R A IR PR b ERRAER R T A WE LR AM -
BF R 2 F 0 TR T RIL AR 2 B B R P IOE
BLFEE P F g A A RIT BRI TR RF R Rk #ES G &P
RJZH o om i ARRE R & 2RV P BRI R R AR
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Fiah B H 0 0 A de F R bR RS

2-2. %M HH S F4RE R B

FhEM DS ALFRETEAEHEL - F > A N2 FIRY
B S REEFDFREH > L REFREHPRFLEF LR D
FRAL D HONR AT AP0 E RFRALY S 3242 0E R (physical
measurements) g jﬂz i * 4 44577 & (biological indicators) ~ * £ 35 71
(chemical indicators) *:i& {74 47 (validation) - %7 § H 35 2L E
RITEERE IS FRR et I S e o Fldpor A T AP AL S BB 0 VR

i e ,ré. sxit & % 7 %2 (Doornmalen et al., 2008) -

Doornmalen % 4 4 1 G B 72t A 2 e B8 ¢ WPy @ ¥ H P g
ﬂ%ﬁﬁﬁﬁﬁﬁ’E%%ﬂﬁﬁﬁﬁﬁﬁ@ﬁihsn’R}ﬁ{ﬁ
ﬁﬁ%w%%ﬂ@iﬁﬁ’n{@%M@ﬁ@J%*ﬁ&ﬁﬁ%ﬁ@%
Thd AT B IR R R o Figure 2-5 G R RS Apfoz A BB
WP AR A EARFERERS 2 MG F Ay T 2]
BB+ M %5 B oZ T (supersaturated steam) > 3% AL 2R B R

4 B 4 5 @84 &7 (superheated steam) 5 T, 22 T, 2 B (53 = f&1H35 > 4

-

® T.=T, FF % & {7 (saturated steam) = 24F = FIR B

® T <T,p ;4 frZ T (supersaturated steam) 3 24F i %%k
5

o

® T.>T,F 5 A4Z# %7 (superheated steam) 2t 2 43 /= 7k
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140 -

135+

130 +

temperature (°C)

125+

120 -

115 1 1 1 1
200 250 300 350
pressure (kPa)

Figure 2-5 8 & &2 4¢ foz i1 R 2_ B 12 ¢ 2 (Doornmalen et al., 2008)

g ok A ﬁ:ﬁi&ﬁ RG22 425N 8- ) PfRT

PR ) 0 PP AT

Tanemin < Tmp = ATime “ATmp T AT o e e et it (1)
Tucmax > Tat ATmce ... - NOLR et W\ D)

© Ty (x ) 27 S0 STRIE RS S fo i RIE R R BT
M B TR R

O T, (yih) i Feeeripl @R FFE SR R o
® ATy~ ATwy : Te & Ty # fE TN H
® AT, 4573 ¥ RigrkiT &SRB SEF PER
® T,: = pF®K TE
Bk Tk 25 134°Cr ATy 5 1°C> @ ATpe> AT, 5 0.5°C 2 1k Pa
FA o et (1) & (2) TR RS N hE AR RS G e Fihee
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fe# T A 0 o Figure 2-6 #7377 A28 7 B » & bk R T TS
)T WP FR L F A R

140 ' ' - . - —

134 136 138 140

mp (°C)
Figure 2-6 3 »</= FE & & Rl & 1B (Doornmalen etal., 2008) » § &% 4~

T, 3% %5 134°C > mgﬁlw,mAannmgiﬁQVC§1mm
T SRR Y AT ~ ATy 34 5 0.3 °C 2 0.5k Pa p i)

RE TR RE R P R AR W IR FEP R T B R LR T 4

A KA PR FAN  dg R DR P DRE AR GH > V2583

SR A FEARY A REET £ R Rl L o dp o B E RIRP

S
¥
!

BERlA TREZE TR FRBRREYEP R DEOVRER R
AGA PR T HEFRA RERZIZF IR TR ZP IR FHD
Ka o dp A2 dedgp o A ek gk o ﬁﬁ@@ﬁﬁ%aﬁﬂﬁﬁﬁ{;@&
P AR LET I AR EEFIRATE S B SREL T b E A
P E S RFRARAEE R

\&‘

*r
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TR A E R E Y MR R IR TR K A P Fraa o

blde s # 1000 285 1 B#E & E (thermo-sensor) 14 2 & 4 i ]
% (pressure-sensor) » e & F ek VG 6 BARLBEMRE

(EN554,1994) ; é”ﬁ KRR B AR S AT TORE R A A
WASE R YR TE A4 3°C 2 & (EN285,20060) 0 — 4k 2 v ®R RS
MELEWHRSER FUELIRTERERY 5 T ARRE{oER
W TSR EPTR TR ST 0 B RRE G I ARF Ry 0 TR
WEREE R BEARA KT RE 0 BRI E RS ARG A . d g R
P fedg sl FRIET D PRI o2 Rd REF Y FRIGEE M
Boodiiimemt gl g R A e RP DR RS EE AL F
R R R SR R

\

\

=
[l
-

;\l Et

2-3. B ¢HFF R Aot 1R E R

USEPA

% > 1988 & i i Medical Waste Tracking Act /2 & » H ¢ & £ £ K
EPA Qe F RARFAPMREHR LT RAINE P52 7 ¢ ?épg@“
%ﬁﬁ!%ﬁﬁ’“ FERTEGHEE S Wik A iR 2 B L o o USEPA
@ #1537 2R A A PR “Guidance for Evaluation Medical Waste

Treatment Technologies” + # 7
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Incineration

Steam Autoclaving

[

o

® Chemical Treatment
® Nonionizing Radiation
o

Gamma Irradiation

85 fm F S i R -

ARFRRA L4

% B Association for the Advancement of Medical Instrumentation
(AAMI) #7% 7 2. T Good hospital practice: Steam sterilization and sterility
assurance | > ° i€ i American National Standards Institute 77337 > 3% & 2
.?5»%5 Ty et # = F] (Steam sterilization) 222 ;ﬁ#ﬁ o P FERL :@;%5
Fe o= 00T 5 3T 2 saay A enE P > 28R {if“ia‘? ENCY RS
Epgv‘/%f BH R FeTH e ¢ OIE L %51%1’%‘513 PRAZ 5T o

HAGe

® Functional and physical design criteria for sterilization processing
areas

Staff qualifications, education, and other personnel considerations
Processing procedures

Installation, care, and maintenance of steam sterilizers

Quality control.

# ¢ Quality control 2% 4 223k 7 i #EE 2 B i o
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ARt B

#2 %Ak (TCDC) * % F4 + 2 & H12 T 24 B E Rl R
Y o /R T}"’]iié‘é SR sb S ;zifgi#ﬁ ¥ R %Y AAMI R 5
4% (TDOH) F*r S @4 Liw ? - L2 p 22 (008 A F AR
FR ARSI AR o RS AR AR PR ESRR
B (C R 0 R ORI RR A R B HRP R F F 4R AR -
B R R RS AL TR i R E

2 Pk %

AR FEF (TEPA) $50 Fshrci 2 RIS T TT LA &
PR AR S ik 2 RS RS | R T T 3 (reduction rate) % -
£ 99.999%%F » ok EAt F Y we Rl AR A 2 RS B % e

g o
2-3-1. 0 R & 7 Fo A 1 Rl

Peie IR R AAMI BT R ]?]41 B 22 \3%55‘ ¥ A
FEH o a TR FREAL G AR FRIR
* 4 Pedpor Al e R] 0 USEPA 22k P & p 7 9l & 32 + strip & disc > &4 3 *
BEA A2 stripe PR B AFHFREARLT RLFHT R -
BIpFER-strip X disc B »3HEZ FFVFENFTEN > LB 2 gAFY &
IR R s BEEE o R A > 18 B~ strip 2% disc o #&4EF] 5mL e
soybean-casein digest broth media » > 5 72 | PP & B ELEZ T 52+ %
a4 & RILHEME B2 3 %R E 1 7] soybean-casein digest agar
plates’ 53 % 24 [ R AL > R RRAT AT AARS KA o 2

24



2BALICRAR 0 M - BT AR L TR Y ihd P dp o BB 2 2 N R Bp T

MBS % 48] T s & (media) B 0 FHH 0 P B ERIM 2

—

7 2 pif F|f 4 47 4non A (rapid readout biological indicator, RRBI)
P EER T e ZEE (Alfaetal., 2002) -

A

0 ke 1y

Geobacillus stearothermophilus (G.S) #_& i e fd > B w0 3§ 143

x\’{

e 5 5% i il edn 1] - USEPA L%tk ikl P% F#ic/f <& 10° > TDOH
2 TEPA %% #ch > f 1 10° 12+ » AAMI & TCDC & %% 2
P dp o A B i spore strip 2 & °° 7% B o gt b BRI R RIPR R BOR Y S
E 4 1% 2 75 USEPA £ 855 strip 07 B BRA F AP > &
Beod (TR-BRPIA R A BR Lk %0 Fleb AAMI~TCDC £ 3% 1¢ * Pt
g & (challenge testpack) i& {7 #&B] » gt fow chg § L8 1735 0 o
‘hr R R K2 4T > USEPA &2 TDOH 22 7 #3fv B uflE: 7 735
%ﬁ%’@%&%%@&ﬂ&ﬁéﬁ%i&%’@ﬁ%%%ﬁxﬁﬁ%
(intake feeding) > ¥t & % 7 AP AE7T ¥ F H s = ;4 j3;4 o
TDOH #. % # ¥ it {7 - =t »iy #& B » USEPA B| &% ¥:8 {7 - X &
Bl > AAMI 22 TCDC B| Z32 8% T 55 — =0 > P b $0 ) 2 45 0p) -
d SRR 2 R A R FE B SR F R TR RE R A
I Ao (plate) P EAAART O UFENIRS P E 20T

® Log (kill) =log (C,/C)
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27 AR @"73'”§%éﬁﬁ?’—&§%éﬁ&a%
FRLO T 0 SRR Y e TR i B 0 0 LA
FEAPTR B SN WD AR AR RENEBRE ST o

TCDC ~ TDOH % %V % 3 i 99.999% » 4 j 4% f it (7

N

ind

R
Wil o aERE E BT - VR F R R R Fe T o Table2-2 5 R
ook T R S A o
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Table 2-2 & p 4 TRy e B Fub ﬁ'&Z\

g f USEPA AAMI TCDC! TDOH? TEPA®

= F A & FRhAERT ¥R EM ¥R & PR FRAR P
He il 3 BALLHTL  AFpAA 44y Al 4 g g 7 A AT
BMEE R A 10° AR AR 10° 10°

¢ 4R BORRAS ARE PR P & P AR T

P AR LR FE S LR AR
BRI F(BS) EAE- =X &k - =% & iF- =% &1 - % '
V)R 5 4 R AT AT KT AR T AR T
LSRG F o R B 2 E U R R

2 AR E TSR ALF R AR PR BRI A A AR
3. AREEF TEERD IR RASLS 2 2 RO HRE
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2-0. 5 § R FRFHRT ERE

A }*Jc,}‘ﬂ Fﬁ}%‘)%mpiﬂ Bl bl s 50% (7 0 2004) 0 < K 5 -
R ph- 1B (22.29%) 0 ® %H%f)%aw% g 2§V B F AT ki -
AR A TV 0 40 ~60 B (Wangetal., 2003 ; /T > 2004) > & *% 1'3&?5}%*)%}
AR EI IR R F AL TEARE T ’gﬁpgf%‘%*ﬁm/)é‘ﬂ?
£ P d iR FAIE AR BT R ot o BB AR
PrURE T T s T o WA AR TR A R R A

REF T ENARW 2 FEO AR REN R B RE
% ,2008) & Eier B AhuE £ (73,929,073 @)~ LbtA
(26,707,680 1)~ & ¥4 Sife Bt B (24,181,268 B)~# R ¥ (10,617,548
B)~ f % F (2645806 B)~ Fyix ki (1,819,740 B)~ i i Eiie i g
(1,070,709 ) ~ ¥ < 5% 1 4§ (735,586 B)~ 5104 (654,691 B)
L1 B (647,600 )0 G E K 1700 2 wE/E 5 M F E B K 340 2 e/E o

FHRAT 1700 PR g b 2UAE T IR o I B E BB ARG ¥
(United Nations Environment Programmer, UNEP) 2_ ' Standardized Toolkit
for Identification and Quantification of Dioxin and Furan Releases, 2005 |, %
RERRIR I UREFFABLFAAPIORE NP RRAF RO
et B 2 P ke (525 ug -TEQ/2wf) & > & &7 b 1 4
8.9x10° ug B 3 chptac > pobE AT Y 5100 § 2 AR Y (R
FER 30 ~/2T)0

25 * T WD X%

AL EIED AR F R Y P 2 2 Pdp A (RRBI) &7 3
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BB R ﬁiwg;aqﬁﬂfﬁ’#;ﬁ RRBI - &g ivix 277 > £ 3 45 % 3]
BLo ¥R B4R RRBI P 25802 2 ppd 25f 2 oh— Ifd > U E g%
RRBI - {4 e % 87 > % 3 Flad3l 2 d 85 B fhd
4 * RRBIW 6 16.1 %> H ¥ x M E 2387 Féh o TR A 121 °C p*
BBl E o RV 60 % o hbeid L3R frgE s L - R
F 0 I AEE T RRBIPF » & G253 & si— RKppid 753% 0 & & 30 Poig 2
FERLETHLEE A A RRBL * 6 » & 23 4 - RE% D

40.7 % > # NI 593 % s (1 F > 2006 5 % > 2007) -

PRI A R R TR 2 Fpata 0 X B HHRA $S Fpaa
PR R 121G (4 HN C121°C~60 A 48) 2 135V (B %55
135°C~45 &~ 48) & fE3F (TiE R & W (T 4 €47 325 o 2% BBk
R ZETHEANBARY HERDE R Eﬁﬁ% TR (IB) ~ F
P (IBN) 2 £+ (OB) &3k 2 4 3M 1292 Heig 213 2 445 7 % (RRBI)
2 34 3M 1243 i E4gm A (CI) {8 (757 Eﬁ B ts CLrp pe2g o
2 4 Bl AuiefF g gpd YIgf o 12 HPC 8 FE 8 log
killo % % & 121G 2% ® »OB~IB 2 IBN -3 2|3 15 M G4 s 5 0% ~
75%~75% > g d 2|3 2 ClL2% 7 - OB e logkill T35E:E 5.0 7 IB
2 IBN enI 2@ )% 1 1,727 5 & 135V 2 6 > OB~ 1B %2 IBN #77 %]
BN B S 0% OB rlogkill #>501B 2 IBN #-T 32 log
kill ' 5 5203747 5 # 5 121G @ Fpcae 5 £ ¢ 4Hi2 R #7858 @ 135V
it sUPR e 3ehz f IRg o FIPLE RS 2T FE (TS 0 R TBER 0
SHME AR FFERRAR D R R YR S EF LR D
B A TN E RN 135°C N E R 2 R (L% 2007; % 2007 ;
215 > 2006) o
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:3:_:.'3‘- Fi"ﬁ =3
ﬂ\lgj'ﬂ a & G Y 13{1"*}%{}%‘}%‘(\% 4';»/&\ T;f‘].“;;g‘b T 0 1T ﬁ';’g] 73"’/’%‘*]7—“‘:]‘
PR T e RET R 2 REG HE LT O 4 P 0 & FE L fhdn T AR ¥

FEERESFERAS TS 2 R AN TR T B A T R o
3L L hAAEY 422 R

3-1-1. 4 $ 45 7% Al

AF g i Peik 4 30 3n o7 Al (3M Attest Rapid Readout Biological
Indicator, RRBI) #:&*  Eji¥ % & (I > 1x10° CFU) ek Rk T e
(Geobacillus stearothermophilus, G.S) & 5 = dp i » 3% Fjfdd - iR T
Biigiz b FiEEE Y 0 SR 46 hioE F (Rutalaetal,
1993) » r2 R i = BRHE Fpain o F KA WP RRBI 03 B E ~ fE

_{—‘é\%q’fll‘kliﬁl%q”"‘\\gfr; ‘l’gﬁﬁléw’—"};—\o
TR

A 1970 # % 4 > RRBI i 2 = ¢4 ik #¢ % (Rutala et al, 1996) » H 3
BT L 5 -

F- R 1970w 0 mA R PR A dRRE o A0 FREHEY

FRE - REEENmAY > B AFREFRRE S X BHF 0 MPAR
HF o RFRADRIFARAFAIRD - AR LIBAPFTEEL > #HwA
PARRREERGS

F 2% 11970 &% B I ¥ - #8454« Bl (Rutala et et al., 1996) - #-

ﬁéﬁ@ﬁfnpﬂﬁ%émr‘éﬁﬁ LRI ERFETE & P
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%n ek URE s H 2130 3 SERIE e £ 0 782 BIE f A
B & G k5 (self-contained system) > A2 £ iEAE? € & 2 Ffise

Fo#R pHE MRS - 5548 P UET " BB 26 %
HELAFED 2D L BRLFHER AR (4 5 X R 2448
PRE) SRR R I RS e R R SR D A R N e

715 §AJE (Alfaetal., 2002 ; Vesley etal., 1992) » pri5iE427 € % % =
—k/?#‘m&xﬁlziﬁmg\'%o

= 1% 11991 E B PR N AP "’PF' 3## (Schneider et al., 2005) >
SREHHPRL 1~3 e F]GS ¥ A= 0w ha-D-F F Y
p& (alpha-D-glucosidase) 7% 4 f% % » 3z 3 { £ g4 (Albert et al.,
1%&’?ﬁéi&ﬁﬁﬁﬁoﬁéﬁﬂﬁﬂ¢giﬁ%%waD§%
# (4-methylumbelliferyl-alpha-D-glucoside, 4-MUG) » %24 7 & 223 %
Foled Bl BRREF RS &3] § £ T 4-methylumbelliferone
(4-MU) > ﬁﬁ%ﬁﬁﬁT®m31WT°ﬁﬁ@%RMHﬁ»é@%%ﬂ
#¢ (290 Auto Reader) ® {732 & 2| 4og FHEEE AT P 290
Auto Reader # % 1 ~3 /[ pEp R3] 4-MU 4 ey 6 5 Jig > gt pF o (&
FRFART AL BIE G P oz sz 7y 5 2 Al
52 % 48 [ PE2 BT S 23 o
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non-fluoresd
substrate

Active
Enzyme

™
Spore Spore Spore 3 ;
_—’/
- _a—""'-'_-’.

Figure 3-1 4-MUG £ a-glucosidase % & #c 4-MU % £ 4 5~ kB (M

Active | |

Enzyme

] CNZYme

Health Care, 2005) -

2. i

RRBI 2 14 4r Figure 3-2 #1775 » 217 ik & 3K (4 B

Trj: TT@ LTg

Figure 3-2 RRBI 13 ]
A Cap'Bl2REF 4G BIBVEFFEL AP &3 F
AgLA 5 2 1291 2 1292 &2 5 54 3 2 4Rd F
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Filter : REW R EE2BE R > AHFT VR LREZFFTE > T 1L S
PRmEFErFEPR DG ET G

Growth Medium : 2 & 5 tryptic soy broth » ¥ 7% 4¢
4-methylumbelliferyl-alpha-D-glucoside % % 4 j&? fis pH 45 34
A W iR I X L (ampule) ¢ I IR FRFER

-r—iiié‘}' l% ﬁ - »1 ’ /EE/'E%:‘E’; 3@—{’?&% %{"L'Jgg °

Macroporous Material @ & 3% Ff 2 w5 R B fe o 7 R L 4 ik R
BoviRE RINHREL S o

A

Spore Strip : §z 533 + A iF (drysporestrip) » 2 ¢ # 73 5 1 x
10° colony forming unit (CEU) #1G.S 32 + (American Tissue and

Culture Collection %% 7953) °

Label ﬁﬁlpé‘%ﬂﬁp ‘#k’ka#ﬁﬁkxgz\)%m*ﬁ‘f‘k ’ —,‘._l' g’ﬁ @llé
P AR ASAPE R 2 P E T (RRBERE
FRIER A m) -

Vial * #05 BR O 95 0 K43 F+ WiE (spore strip) ~ ¥ 7K &
F= (macroporous material) % #2 & ;% (hgl3y % ¥X (ampule of

media) °

3 TIERERY 2

3M Attest RRBI % [ <353 7 fe e A 152 > & 320 FAiE

BV
Jr\‘ N

LI R A4 4p e cRRBI ¥ 4 5 1291 2 1291 & f&4] 55 > Table

3-1 5 & f& RRBI 2 /= Fjif * 5+ 2 JG§ @R - 1201 3§ * »2 132°C £ 4

AR

Bosg 2038 8 3 ) B B M3 AR 24 ) B 1292 3 % 3 132°C E
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ZRRFANE 121°CES SR R 2GR 3L P B¢ 2R 48
o gt eh P 3M A G 121°C B %SNS FRCSS 2 BLo stk (v iE

—rgj{f?gg %;;:;;galfé—%;t o

Table 3-1 # F+ | 5L RRBI i * chdf (Tif i+ 2 23 pF

A 8 P TR S §=a

’“ £33 Ex P 2] 3 gEd 2
1291 132 °C T 1 /] B 24 | pF
1292 121 °C 132 °C 3] B 48 /| pF

RRBI & #* = /% 407" .

1. i#F* 0 rf RRBIA%L » %+ Table 3-1 o
*> label 3P E2&ARBE T4 0 4o p B~ SRSl E
mif & R RRE S AL E N R FHRE TR R

ol A

RF S P 2 wRT R F# H B e Figure 3-3 #7 o

‘l

Figure 3-3 RRBI :#42% & % 77 &, B

5. %% 5~10 A48 BI 2 4r
6. % » 290 Auto Reader #L/-H B /gt 3§ % 2% » 4 Figure 3-4
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S

_ _

m—— e
— ==
e T
p—— :

Y

ks
.

Figure 3-4 Auto Reader BLFH) B F-2LI8 € 31T & W

7. #=w Bl KR 35 & % B R spore strip
8. » 290 Auto Reader i& {7 {2-if 2|34
9. PRI FBUSIPERE RESTR S 2448 &
4. B B3 & S
3M Attest 290 p 3% 7% 21 32 & H|3E 8 (Auto-Reader) - ¥ 1 ;g RRBI

SE N REE Y
4 12 1 BI 3

BI £ % 7nF B 15 ¢ (60+2°C) - 290 Auto-Reader &
BA A

Foes s 30 M4 s %
B IR RS E 2L (BM Health Care, 2003) » & #— & K

BAEWE - BREAWN (crusher)r Fd 2449 12
23} Attest 1291 2 1292 RRBI - & =x i * pF »

FRIIN ,J\.

3-0%

#l

e Bl i 7 )3 17 5 15 M4 2 (positive control, PC) » PC Jp ¥ 2% =t ¢ *

Bl - 3+ > H P eni & 5% Auto-reader # it £.F B ¥ > £.F 5 L AEE

AER I ITFESAENADIEE B ABIA LS R o

290 Auto Reader & =

R

F_k
3

* [
X S e

24 F B3R
# 2 718 BI ;

PP

w—

& LBALRE 0 2T A FarAe (1) £ o1 BRIFIF
FIF R B A TR AL R Ao e BEES T R g B E T L
Poid PR PR R WRIPIF A B RIS g7 E (RA2 A TR RS

# > 290 Auto Reader ¢t g2 & 5.4 Figure 3-5 #7717 ©
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' ® . . " i H . P
Aftest 1291 Attest 129
= " - . - . . . . - E -

o MY :mwmﬁmﬁmmi e
®© R 9

Figure 3-5 290 Auto Reader ¥t & 2|3 %2 ¢ L2 F 5L

3128 £ 1 B 47 A

Y2 }‘%Lﬁ RE ‘JE'J:F‘F‘} % (AAMIL 1993 5 7 g £ ,2004) > = FiE A2
*OC B G on B TR & AR TF ol F) AR 7 B * 3M 1243 Steam
Chemical Integrator (CI) & R/ F# ¥ S8 > %45 AAMI ST-60 «hit § 4y

A F A S B 4o

® Class 1 (Process Indicators) : s #F £ F & & 8 FiE22 %
B e R e AR ] 0 Blde t @ Edpon # (Thermal tape)

® Class 2 (Specific Indicators) : ¥ B i= AP TR ET 2 201
»EREZRFETEF AT 8 b4e i Bowie-Dick ©

® Class 3 (Single-parameter Indicators) : ¥ & %/ FjiE 427 PFRF &
HEARY - BEEAT P EFITRE -

® C(Class 4 (Multi-parameter Indicators) : ¥ )2 PF 4 4% & f& 5 #c2_%
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REFJTED > bldr ERBPRE  BR 2L 0T -
® Class 5 (Integrating Indicators) : B & 4| i* E4p 7 7 4 % & ik
FiEER > o R SR~ #feg it £ F]F o

3M 1243 CT %+ % 5. 5 48 S-Bcip] <dp m & B>t B & 12 (integrator)
P VAR EFERLT P EEAHETER B R CFR2
ez f 275 0 VR RAIR AERLEET -

1 #i

3M 1243 CI & % & 121 B g 7 & > Hig 4o Figure 3-6 #1777 (3M
Health Care, 2006) > f %% 7 & % £ R B & & %2 5 (chemical tablet) %
v 8 5% % K E0% (paper strip for chemical wicking) » @ ¢k 3812 48§57 &
(AL-foil bottom cover) % 7 § 7 % & A% (steam rate controlling paper)

el E FoRHE RV IRREF TS on LK KT PR EF TS

%

— | Clear Plastic

3M Comply™ SteriGage — Display Window
Steam _
h]“iﬂf:g] REJECT =0 Paper/Film Top Cover
143 e l_ (Steam Rate Controlling)
-

L Paper Wick Strip

Steam Sensitive
Chemical Tablet

T Al -Foil Bottom Cover

Figure 3-6 3M 1243 CI 5 #- B (3M Health Care, 2006)
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chemical tablet 32 % BB T 5 85 139°C > #&fF K % 5 R4 2%
Moo if * 3T 118~138°C e W 7 # = Eﬂﬁ_ﬁ s A R AN Er A SR L

J

pros

A

& H @GR g F 7 3% o chemical tablet 7 B B {rE F B 24
Ry BEARER D RS FREEF AT HoERE > 2 5
%5 3 accept B4 » VAL L A F &0 ¥ B iF display window L% o
FERCLE » M) L AR RFT P R FBEDT 2 T2

238 2 % 4o Figure 3-7 #777 o

Figure 3-7 3M1243 CI 213§ % %



32 B KRV 2

EPp it F 00 £ 0 2 TINA R LA SR F AT 2 4 MR
T2 EEF S ESLL TR ERJFITRTFRIZ 2 2 205 RS
iﬁ%%%%%uﬁﬁ;ﬁ@i’@UGs&éﬁﬁﬂéﬁ%%ﬁﬁv

T 3 2R 99.999 %rs b logo kill=5 » 3+ & 22dp fhrziv eh 2 34 & Log
(kill) =log (C,/C)> £ ¢ C, & = v 4~ e 7 7% B0 C & R B 1s A AR X B0
¥ i ¢ % CFU (colony form units) °

d N EE K BT 3 5 RB N E  E ET R F
A FEGRA AR R e R R AR o LRI E MR R R A R
A% (QCcriteria) > 2§ %4 £ W2 £ 4 ¥ € (American Public
Health Association, APHA) 11%x 2. Standard Methods 2 £ ¥ Fe 3" #k
/% (9215 Heterotrophic Plate Count, HPC) *# 2_ g i#];# (Pour Plate Method,
Method 9215B) 1 2 A= 3 B¥iE2 2275 = % (% > 2005; /=% >

g

2006 ; ;=& > 2007 ; &

%

»2007) > p f7i£ 2 G.SHEF (HPC) #2545 ~ Fiz
rEcER 2 & &g A% (QC criteria) <

A&7 3 B 1 #9215 Heterotrophic Plate Count 3if 2_ 5% A > 4rid
FARYER A AWM RAMSE IR FEH e

Table 3-2 #f57 » 1A F iﬁ—ﬁd‘ T TE ST 25T o
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Table 3-2 Quality Control List of Standard method 9215 heterotrophic plate count-B. Pour Plate Method (2% > 2007)

Item

QC Criteria

Remarks

Time limit of preparation agar

Agar temperature
Agar volume
Sample size

Plate count

Holding time of sample after dilution
Replicate

DW blank control
Agar blank control
Plate weight loss during incubation

Allowable lag time for plate counting

CvV

< 3hrs

Maintain 45+ 1 °C
at least 10~12 mL
0.1~2.0 mL

30~300 colonies

< 20 mins
2 for each dilution ratio

At least one plate/per lot

At least one plate/per lot

<15%

In 24hrs after complete incubation

e 20 % at R =109% of 31 cfu
e 5% at R=130% of 155 cfu

Heating and mixing

Spread plate method is 15 mL
Spread plate method is 0.1~0.5 mL
If counts isn’t in this range, refer to
standard method text

Preferably < 10 mins

Maintain humidity within the incubator
If must be delayed, store at 5 to 10 °C
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3-2- 1 #tr F T EFS

i% ¥ 3M General outline 1292 Pop 2. G.S# + 2 % > 2 & £ |

Standard method 2. HPC » = = RRBI 3 + #& %48 [ R > 407

1. ®#% #¥#-k (Dilution Water, DW )

(1)

(2)

3)

Stock solution

#-32 2Rz B - & 47 (KH,POy) 3720 0.5 22 ehd g3 -k (DI
water) ¥ > 2 I N g % i*4 (NaOH) A& pH I 740.5 £ *

Diwater 2z 1 1 o o

Stock solution 5, :
#-81.1 2> 5u2 % 1“4 (MgCl, - 6H,0) 2351 o 2 enDI water ® o
Dilution Water -

#-1.25 % = ¢ Stock solution | ¥7 5 & < Stock solution , &2 & & »

£ * DI water T3 1 a4, ﬁ\‘ﬁ?é/i‘%r’%ﬁ .

2. &% & A& Tryptic Soy Agar (TSA)

(1)
(2)

3)
4)
)

AR B 40 2 foih TSA #5 & 4~ 1000 F 2 g Al sg e
#-1 2220 DlIwater 4c » 4875527 TSA B R L REE T >
% fE o

A T AR T - o 4E o

"121°C @ g 15 A48 fe 0 B~ F 2 {7 Pour Plate o
AR R AER L AR R -
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3. ¥ 3 i (Sporestrip) B 2

(1) #RRBI 2z Cap :ﬁ.",f » 7k K 2. spore strip M Fj4e B0 2o
50 % A 2 AR oo

2) 4t~ 10 F 2 HDW > i * 325 # (homogenizer) ™ 10% rpm 22 722
( g p
A ks PR #24e Figure 3-8 #7577 o

(3) =+ FEsH > % A7 5 Sample | - S 5 107

Figure 3-8 spore strip B~ #1842 (% > 2007)

AP LERE Y TASRCK IO FIFHH DS K10

N

”

E 2 ¥ ID0E R AR PF R R spore strip 0 T A K3

Table 3-3

bl

BERRER

ETTRS

ANFTG ATIE H BD R 2 PR A o
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Table 3-3 A 47§ #5116 * ¥ {2 MR £ (B > 2007)

P 24
R Heidolph

450 SilentCrusher M
& f [F] 5000 ~ 26000 rpm
v 4 (TR A 1 ~ 1500 mL
PTHEE 1.2 cm
BEEHRES TR 9.3 mm

® R R 2 mm
BPE%ER 15 cm

4. %5 FHiR R

(1) #9 F =2 DW 4 » -3 ¢ o
(2) 21 % 2 2 Sample 1 4‘:)\%—%%‘ AECER- RN R 102+
B) fI* rtz 3 v AHFRES S SRR -

5. "4 #:2 pour plate method

(1) %% &8 A% P g M2 RS~ dish? o

(2) ® >+ 9 15F 22 ;% f TSA I dish ® > # & dish # TSA & Hi%
BmyRE -

(B) - I &L PEF2EHER -

4) FTAS RFRsEr»BLHHEE -
6. FEsn4

(1) #-= & ¥ 2 plate F % ¥ » 32 % 4 o
(2) *xHE kEEEHN BTN BRE o
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(3) ™ 56+2°C 32 % 48 /| PF{s B~ D13 H AR o

-

7. FE3-#3 2 plate count

-

AF 3 EFf %+ # B Standard Method 9215 (APHA, 1998) 2 i
Pl S A3 & 1 RRBI 2 A 4R 7% #ic > d 3% Standard
Method '# % < F4xit » F & F (FEHIP LT [ FP A7 7 BIFE
WRFI AT 2% (% > 2007 % > 2007 2% >2006; FF >

2006) "B FEE L SHEAT 5F 0 mp 4o

(1) 3 # % - % CFU (colony- forming units )2 % 2] f& 4=

® - B pEE o Figure 3-9 #fan o

g4 £a & BlA B S B Bi% 0 4e Figure 3-10 #77% -
® - :fp 4pig % 0 4 Figure 3 11 ©
L

4 & t plate if % cPpF)E > 4 Figure 3-12
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Figure 3-10 = B fb * 0%
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Figure 3-12 ;¢ ¥ plate :# % 4 £ ehjF%
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Figure 3-13 plate # /7% 2 £
(3) plate 1% #]- ** 30 CFU » RI R 32
% 24 CFU » Rz % 24 CFU «

Figure 3-14 plate :7j7 % # 5 24 CFU
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(4) plate =% #ic 4 * 30~300 CFU 2. ¥ » P P8 o 345 (7] 7% Hc > 4
Figure 3-15 4 58 CFU » B3 % 58 CFU o

Figure 3-15 plate e 7% # 5 58 CFU

(5) % plate shFE #ic< > 300 CFU » P = &% ot = 54 > 4 9
L 2RI S
® 3 plate ' # cm2 2 fFE #icc] * I0CFU > B2 1em2 5 -
B OEPOBRFNE T RRF RS L F R 13
Bz e HCFU > #1355 H 422 T 358> {4 %5 422 T 358
3k 3% plate ihd % B0 B % 3% plate 2 7% #ice b 4e & 57 cm2
2_plate F ¥ T35% 6 CFU > B] 6 3k 12 57 > 3% % plate 3z 3
342 CFU - 4r Figure 3-16 #7171 °
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Figure 3-16 & cm’ 2 % #c| >+ 10CFU » E T 155 6
CFU » %12 57 18 » 32 % 342CFU -

¥ plate * > # cm2 2 7% # /1 %+ 10~100 CFU » #]17 1 cm2
Ao CEPRABERLIBZ R FEGZ4 BRAZG D

CFU» ¥3- 5 H 2 T 35%c > {4 #-H f£2_ T 358k + % plate
ho ff Bioo B & 3% plate 2 /7% #co b4t A 57 cm2 2 plate }
H ¥ T 35% 33CFU> B 33 3k 2 573% % plate 3¢ & 1881 CFU>

4o Figure 3-17 #7717 o
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Figure 3-17 # cm’ 2 ]3¢ # 4 ** 10~100 CFU » ¥ T 355 33
CFU > % 14 57 {5 » 3 5 1881 CFU -

¥ plate + > # cm2 2 7% #ic~ > 100 CFU - i plate 2 &

B AE e bl4e D 257 cm2 2 plate > & om2 2 FiE Kk
% 2+ 100 CFU » BJ3z % >5700 CFU 4r Figure 3-18 #7571 -
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Figure 3-18 # cm’ 2 i B /i % < 32 100 CFU » 35 5 >5700
CFU -

B e ¥ 18 0 ¥ CFU 4 = el b o Ble 487 » Bog scdied 3
s o Bl4e 0 168 CFU Rlze#+ 5 170 CFU ; 1252 CFU Rlzz4r 5 1300
CFU = serz 1 kPR S fF 2 4e fRALfH 5 B & CFU/ML £ ¥ 1= bl4e
SfR MR 5 0.5mL o FiEHHcE 150 CFU Al & Fi ik & 5 300
CFU/mL - 12 } 2 3¥at 2 7% 5 #™ 2 % 1345 Standard Method #7537 %>
FE L B R {14757 e Figure 3-19 557 » 2 ¢ ¢ J2 v iR R
Bt N2 HART > N BEET 4
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Counting

Each of types as one colony

A divide colony

A chain of colonies that appears

Growth between the agar and bottom of petri dish.
At the edge or over the agar surface

All plates > 300 colonies

<10 colonies/cm®  feene »| Count 13 squares®

10 ~ 100 colonies/cm®  feeeeee: > Count 4 squares®

> 100 COIONIES/CM?  |eeesessssssssssmnmmmmeresersereeremesssssssasssssssssnnsnnnnnne .

Recording

Nocolony f.eee > Record <1 CFU

<30colonies i > Record observed®

30~ 300 colonies ~ § «eeeee > Record observed
> 300 colonies i e > Use plate nearest 300 colonies

Take average count per square centimeter and multiply by
the plate area factors (57 or 65 cm?)

According to the plate area to recording®

o T

Remark

Select seven consecutive squares horizontally across the plate and six
consecutive squares vertically

Count four representative squares and take average

When the total colonies developing from 2 mL sample size

Report >5700 or >6500

J

Reporting

e CFU round off count to the first two left-hand digits
e Divide number CFU per plate by the sample volume
e Report CFU/mL ~ method use ~ incubation temperature and time

Figure 3-19 i3 3~ #cin 428 (3 > 2007)
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ETRS

T ERARFE R AR PR F ST IR R FRRA 0 AT Y

@%mﬁ:@aﬁ%@ﬁ?%ﬁw’éﬁ AR E SR TR F 2 FF

5 PR FASEH TR Y 208 AR 0 S ASEH RS D

HFRERP FLEAS > LT 5

£ PRe L WITS SRR o AL L FRAF BRI
BR- B2 Hg e

E

AAMI (AAMI, 1993) *+:E {7 P B

hy A TR R B e TR 0 E R

LR T X SN
3-3-1. ?%‘E‘ﬁ PR IR SR R 751 1R

AFA G T R 2 4% de PR 4o Table 3-4 #757 » H @ & Hosp 1 2 1%
LR SAN-I-PAC His ¥ 5 A2 % AARBI LB ed 5
APES AT RMYIMOR <) AP 59 b5 FEF 2 RR e N
W x M < 5 Hosp6 3 5070L - A2 X% 2598/ » =it Fact2 2
S0 ¢/ o A 3RA FIRF]G A A HRpITIRFEMTR L EF VD PINEF B
AL > BTG WELIPHMIRALEF - KT BEY T EARA

TR A X AE - BE2 RRBRA TR TR AN
BRR A TRk RS Frcse (Doornmalen et al., 2008) » F]pt R R R4 2
ERReET Lot B S kgL - o SRR AMT I R G
B RS AT EREES > Ge B R CFRF £ E 7
ErAEE o T2 ARk vV R TS ¥8 0 b4 Hosp 8 ¥

AEEROPBRIZ N RRL T EE S o L8 SR
AN LE D Ao~ > ISR TR RS o 2 k2 O )

)

]rn
t,h‘i
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2 BRI AT RBAF G BRI AL R TS
7 & » 4 Figure 3-20 ~ Figure 3-21 %7

Table 3-4 *#7 7 & P| & 48 fo 2. P21 %

LRl RewE! %% Rho EREL Bps ¥h. BT
SAN-I-PAC
Hosp1  piarg 241 930 #hen 7 L. S 3
Hosp 2 YTM-A 810 p %Y y = 2 F
Hosp 3 ~b- 340 A8 & 2T v
Hosp4 — YTM-A 4300 pag & v L
Hosp 5 YTM-AF 1960 ¢k 2K } = # 7
Hosp 6 YIM-A' 50709 ¢ 2x } ¥ # L
Hosp 7 YTM-A 2500 k2R 7 ¥ # L
Hosp8  HUXLEY- 620 ¢k 2% 4 27 B 7
Fact 1 YTM-A 662 Y y 7 W # L
Fact 2 TAIJUNE- 600 k2% y - A 7

1. SAN-I-PAC 3 ¢t B+ Z i > YTM ~ HUXLEY ~ TAIJUNE & ~ 2 B o
2] a2 ‘z;%‘—kg,—kg,r‘tgjxir%q’ 0

2. T AL fop MTRAL o

TRBE R AL R

4. ;i"v?/,}“ Ef/é] B A& 24 #c & > Factory 1 ~ Hospital 4 ~ 7 % ¥ & - Hospital

(%)
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AL P SRR FRIES TR Y 2R R R

B~ RIS R R S
m«’ﬁlﬁ&%}%}%@;}w:/ ;i;él_fu;}'fvlﬁ‘ﬁ _@'i

J¢ (i % 220055 % - 2006) »
KPS TR EF RS2 AT

1. %22 RRBI&3 % Cl*x» £73 B3R 2= *;;—]";;gia I
bag) °

2. #5435 22X RRBI& 3 # Cledt e r X5

» 57 % IB (in

AR LA AR

s
=

% IBS (inside the syringe in bag) -

3. %% AAMI (AAMI, 1993) A i8lez 4 Bhdnp P Bhix B 2 g PPk &

(challenge test pack) i& {7 $* ¥ ;8% (challenge test) $e# & ¢ 73 » 2

* RRBI ¥ 3 % CI» & %45 5 CPC (challenge pack at the cold point)

£2 CPM (challenge pack at the middle point) °

AEF e ¢ # 1B~ IBS ~ CPC ~ CPM %1% & Fj»eit » 127 f# P
TR P IR PRI E R w;;k-gﬂ;égiﬁ T AIZ e s e
PREITIEREET R & BB HE L FEH 60~70 % = f & 3t
2 3K B 4 Figure 3-22 #7751 o

~.

SER Yo F e A B 1 2 RRBI & 7 i & %53 2 3
4 £ 23 > ¥ 1 % RRBI:& {7 HPC ‘w3 % 14 & logkill » % £ RRBI

2. HPC ;258 {7 4~5 BAFR & > 1 IR SEE 2 X LAF 5% 0 B
3 8%

g« 10 % & dish » Table 3-5 ARG 2 dp o A |38 > N EEEF -
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— 4 45 =
= R s

Figure 3-22 47 3 it 1 RIS F 4P 457 Bk 7 &
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Table 3-5 A&7 3 F F= fFra iRl 2 3 1 A 25§ & A g

. s w1 RRBI
) g B FRE L AL T ‘337‘5‘_],%% > Cl
CPC i B ATAN 18 1 £ 1 £ 3 %
CPM  4mp 7 Bk 1 £ 1+ 3%
IB NN 1 £ 1 £ 3%
IBS Kp 1 &4 1 £ 3 %
1.7 * i 2| fp e 2 RRBI i (7 g 2|3

2. R A% L RRBIE(T 4~5 BAHFAS - & - e F 25 £
I% °

3-3-2. TR FRAR PP APt REE-ER - £F 50

A T Fact2 2 et TR R 0 B RS FASLE TR * 2R
FR - e R Firs ity $d
2006) » K= e FHEFT U EHR A F S 2 F AT

(1)#2 * RRBI £ 3 ¥ Cl % » %3 £ F 2@ Fk2 @ & &7 5 SG
(syringe) ©

(2) %% AAMI (AAMI, 1993) A {82 2 ghi= ¥ 2} P+B & (challenge
test pack) it {7 p* ¥ ;2% (challenge test) $*H & #» 7=3x » 2 & RRBI
2 3 2 Cl> #%5 & CPC (challenge pack at the cold point) °

AFE G A fE e 4 ND~CPC 32 @ Foeit » % - X2 fFHE L 5
SR BBEIFE R B2 4 F (¢ /27”":}5 dpom Az R AR F R
¥R 321 RE RSG5 63%  iF T E 4 5N 121 °C/60 ~ 48 (121G) £
E 758 135°C/45 ~ 48 (135V) & fEHE:8 2 Wi 77 R > Mt RA
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B SB2 REPTR MR PR ERP REPTZ AR > Zfhe ALK

% 4 Figure 3-23 #7171 o
2. FRZ HE RPN ER

7 3E ¥ Fact2 2o 8 %58 TR B 350 F ARSI’ Y 2R AR
B R FLERAPFLE AT ST EL g (1F 20055 F
2006) » K= AEE AW IHERFE F G 2 FA 40T

(D) #e * 2 BLig it RAFE > x> 24 Bl&3 7 Clis® B Bilv i
oo X BT Koo g i ReaR ARP Ii‘rfﬂf K& 5 SB(soft
bag) °

Q) FP - EPVCHFPgF ki g L AST R RHEY i=Edd
&ﬁ%**wﬁszbh3“CPx»§ﬂf%ﬁra%ﬁéSTmm
tube) o

(3) %4 AAMI (AAMI, 1993) A8 2 2 Bhix 8 2 ¥ P+ B & (challenge
test pack) i& {7 $* 2% (challenge test) $*# & » 7v3x » 2 & RRBI
213 2 Cl> #5 & CPC (challenge pack at the cold point) °

BApnp TS BRBAIA 6 REFE S PUE AR 0 5 m2
APFELEGE 60~65%-° & W12 121G 22 135V e 7= X £ 45 385k » %
BHR (SB) B0E (ST) 27 Focit o & #1308 4137472 Figure 3-23 5

I °
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RER SR HFAF P 1 2 RRBIE (74 F X 23 2 g d
4 E 23 0 ¥ 14 RRBIi& {7 HPC w32 % 1 4% ¥ logkill » % & RRBI
2 HPC 3517 4~5 BARE - 5 1 e 2 47 8% » A

F 8 % & 10 % éidish o Table 3-6 2 A 87 3 2 457 H| 2| = X 2k g -

Table 3-6 ~4 % ‘/@r}%ﬁ]#ﬂ 7% e R 2 #FI’I‘;‘L‘?' FE e EE

RRBI 3§ = 5

"R REEE Bk g 2R wEmA cl
CPC’ s E: 1 £ 14 3¢
SG*'  #FEp 14 14 3%
SB iR p st 1 # 3
ST  #id ®’p P 14 38

1. #& * -3¢ 2|3f 4p F 2 RRBI xaﬁ;—?g IE:

2.1 % % E - 82 ¥~ 2 RRBI wmjFs %5 & RRBIi& 7 4~5
BARS > 5 - R EE 2 XL -

3. 4"\?4’;5@ b”ﬁ CPC

4.SG {77 X#FE%k »SB-ST - Fi&{7= X FE% -

3-4. Bcfp A 45 B3t

AT 3 B S B @ % Excel 2007 425 4% 14 0 v2 SPSS 12.0 i (7 534 A 47

(1) &A4E& #3302 @ Fpoi 1 5 < thipld % Tio.

(2) & - i & fE e 2 FrRi PRI CV A 7 o
2. AHrikiagt

(1) 2% %2 CPC2 CPM~IB~IBS 2. £ 8 4+ » 12 Wilcoxon test
BFEALZRMES AT

(2) » # CPC~CPM~IB~IBS ® 8 & 32 i Frci £ it § % 23 -
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3)

%

d 4 £ Z|E ~ i T A2 £ B > 12 McNemar's test &
FERMELAT -

T EEE Y TS B IR

sensitivity » 12 HPC & % & 235 » & BB/ A& & logkill=5 4R 4

et o log kill<5 3 B 14 > 32 {7 sensitivity 3-8 o
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¥ %%@ﬁ#gx, w?ﬁ‘ﬁii‘b@dvé

AE BT TAB YRS AT R R L BB R ED S -

BT A ERARR R A
4-1.% &

Pen: 2T REE R FREAFEF R RS T R REF SR Fp
wo 2 IR TR 4poF A & P e (challenge pack) 3 R T

iiE*?i}io

xR R ik H[gf 4 Fedn on A (rapid readout biological idictor,

L x
RRBI) % i* & 4577 #| (chemical integrator CI) & {7 2zac 3% 5 £ 4% %
Ey F§ J 3K #1815 € (Association for the Advancement of Medical

JEYN

Instrumentation, AAMI ) #7:£3% 16 & & # 2 9k & 8 (7385% o 277 Y

3% &%B F2ZHFTELREFT XEHTG o g ];-])f@ﬂi;‘i— Mg H 2

ﬁﬁﬁ’ﬁ»ﬁﬁg%ﬁﬁﬁ%%%%ﬁ%ﬁéﬁi%’ﬁi$@8WW
EERN (IB) s Bp 45 R (IBS)~ 4 gdeg e (CPC) -~ 4P ¥ & BLPY
Fs (CPM) &3> 2% RRBI~3 % CI - @ gt Cl i p pe2)zd > - &
|3 0 ¥ - 2 A (HPC) kip|5 4

I3

RRBI 1E‘. T '} } Fg £
E:]/p T ik B NN W] ps & log kill -

Bk te P 5 - e Fpea 2 &R E (logkill=5) > 1t # CPC &2
CPM ~ IB ~ IBS 7 Frait » 3 = #1480 IB c@ Freat 22 CPC § & F 1+
Z 3 (p=0.03+0.04) > * CPC 2@ Frxic #& IB 4 > ¥ 7 CPC 5 i

2@ Fppedy WBl o 4 HPC Bl 2% % 5 &% 3 B At B (sensitivity) - $-iE

5 90.7% > it FHH 5 95.6% °

«—.\T
i
puu )

214 L 97.8% (n=200) gEd # £ &



B0 F 30% (n=10) e A LR EIEE > #F 7 RRBI 2 /4 gh3'

PR G - RS P AT L e S o
4-2.% %

EHEAR 6 E TR EFTERDS T Y RS FRET > >
RFFARFIFENZ 0T 2 FFRAIFE23F 20
(25%) > T3 FE A AZL G 63 AHALFRAEDS > P BARL S F
BB P 95 80%4k 4 it KL - 8% B ¥ 53% (KMOE, 2003) -

Wf%%ﬁ# 5832 27% Lietal, 1993) » 4c b & % & 1L
FEIRTE 2 ARG HE 0 PR3P %GB 2 3000 ug I-TEQ/ton
(UNEP, 2005) » 5 — &8 e4f {L 5 5 40~60 & (Wangetal., 2003 ; iz >
2004) o & deag o FUEC R F % F FIkFF (US. Environmental
Protection Agency, USEPA) *t 1995 # 2 37 Clean Air Act > }%ﬁ“,lrt X
PR AT EF R CERT AL R o ARBREF A
Tﬁ@%%ﬁ“ﬁ?@%%ﬂﬁﬁﬁﬁﬁJ’%iﬁﬂ%&?@ggi
d 4 e/l EER R 3 P 0LE K L 0.5ng-TEQ/NM' » 3% 3+ 2 £ i
Nﬁwﬁuiﬁﬁongnmmm,@@gzgﬁgﬁ%gwﬁﬂ@g
%ﬁ@ﬁﬁ%ﬁ%%1»ﬁj%@@ﬁ@ﬁuﬁ&ﬁ@g,@@@£$
BB HT (30~50 NT/kg) o

;fwvmmwfr‘ﬁ Pk R R T 3T EA
PHWABE | OS1214)0 T 0 R FEEERIFBE (T ER

RPPF TG RIL 2 R ORI | (9512142 ¢ BRI 5T (e
REARIE) B A Y R - ST ERAS T H -
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BEE RS SRR AJIL o 2R F R AR R R
(decoding) &7 &7 w4c | * > bldeodtEf ~ 4 F - FF C FIE o -
A REEIF P E ] RABLRE ISR AR
v AT * B OF] E\'E?]'ﬁ'#ﬁw’4#?’%‘}%‘ﬁ3#’mlﬁudi#§”%§’%
@ﬁ%iﬁﬁ&ﬂ%ﬁﬁ%%?

o

—;

B R PR R AL S E R G ook F R A iR AL
ﬁiﬁa.wp\@ﬁ#ﬂ“ mygpbm,vp%ﬁpg%%\@*ﬂ LT RY k2 Dﬂ

(¥R 4= (specification) 17 % »ziy 3% f > ;% (performance test method)- B

BYRTR R RE R 96 E Y S FALE S 2R E G 2.5% a2 f
& Op
7 F)

LR SR dpon AR PeBE% (challenge test) KB {FATaL iR 0 B
LR g7 AL iR 27 (Albert et al., 1998 ; Alfa et al,,
2002 ; Rutala et al., 1993 ; Rutala et al., 1996 ; Vesley et al., 1992 ; Vesley et
al., 1995) =~ $ Z R4 277 > A AT 28y Fl L ERH

R A AR PR L AR

AL RGE S R F R P EF S A R AR B FpTil 2
WL o TR dpom AL 2 P (challenge test pack) ki® i e FrT

2 g F R R BT UR FpRac R 2 2 £ o

4-3 5% 3
4-3-145 7% Bl3= 6 S 32

MR E R A A S Bluz Cl kTR s
(AAMI, 1993; AORN, 1994; 3& % > 2004) » A= 5 12 3M 2 @ chfig |
# 4 4457 A (RRBI) 5 345 5 0 r0of 848 772 (Geobacillus
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stearothermophilus, ATCC7953) % a7 > SE % & © 31501292 5 3.5x
10° colony forming unit (CFU) > 1291 % 2.1x10' CFU » iz g 3M 2 @
Spore Strip Total Count 1292 (3M Health Care, 2004) &:52. > ;% » @& #* ¢
i # @2 & BB Vial ¢ ehie T iE (spore strip) {5 0 B AR K18 13D
B ¥ (homogenizer) ** 10,000 rpm & ¥ 2 A4 > BF 3+ if L o
‘f‘%’ #2EFHTIER NI -k o @ * % R Standard Methods 9215
Heterotrophic Plate Count (HPC)(APHA, 1998) 2. pour plate (Method
9215B) * % » Bf7 & % FE3 8 @ * 233 & A 5 tryptic soy broth
(TSA) » 32 % = % disposable plastic petri dish (57 cm?) » *t 5642 °C T 12 %
48 hrs {5 » ™ Quebec 3 #cpFix B> ik T 3N F logkill & ¢

|Oglok|”— |Oglo 1/C0 Cl—},—‘%"!ip‘%ﬁ;‘;gt Co— %ﬁg&

A3 1 HPC 1% 5 @ e chd & ERldpth > » 1% 208 0 - RIGEEE
(HF 4 RRBI #6050 38 (7P 4 L2 11 2 ggd 4 £ 23 > 1217 Poig
W PF o0 ¢ % Attest 190 Auto Reader/Incubator f # 33 & |3f 48 > H + £ 5

12 2%t - &FRAR NARFL I 1 L 0 1F5 574 HR
BRERDT PR FRA S BRRBL pRFESHY B0 00 10 4
4 > 1% 2|3 ¥+ 2. Crusher » # Vial ¥ 2. TSB ampule B#L {8 » W #F ¥
WE RINE I8 % R ¥-spore strip R 0 £ #-RRBI B *0 234+ 2 18 %
Lo 60£2°C TRA I3 I FHEAAR IR FIT AR
-D-¥ 5 #% pE (alpha-D-glucosidase) fix % » A~ @32 %2 ? 2 4-7 A 4ris
#-0-D-F § #3H (4-methylumbelliferyl-alpha-D-glucoside, 4-MUG) » @ 2
AFRF o G R S e s DF R

P23 5 £ #-RRBI #4835 % 24~48 | B ik Féie- H4 &%
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o AAEMESFT o e ERERFEIIHIRIFI
BARRG GRS AP RERELY S AFT LY AR

M
Pl
3t
Sk
nd
=

=
=
W
pre
F

iZt5 € (Association for the Advancement of Medical Instrumentation,
AAMI) 2z 23k > $EFe i §4n o A (chemical integrator, CI) & iRli=* 43
FH2) 0 31505 3M 1243 P i ERFAAEFLIERE R BT E 4

#<(3M Health Care, 2006) > i% ¥ AAMI ST-60 i § 35 77 | 4 5> 3M 1243
Cl 5% 5% 5 45-8cp| g7 & B> £ 12 (integrator) 1 5 3 71 &) »
FAPREREALE P L EETEE R BRI EEF ST

+ 0 F i e B T??]i@%i{?» £ ¥ o v Fiyon AP 7 i F Fdx (chemical
tablet) » IR EFFBM LI RS > BEREES T BE

BEAF AP IPET - B¢ H B E T TAccept ) %3 > 7 E 8P 4R

=k

¥

e >

SIEMEFE o @ -CleE 0 BIApF 2R 2 > R FiS

AETETNRFRE D B AJLSEF R B R 5L AERRT R
BRI EF AN PR FHAILE TR Y LR R Nk
B SO EFRAER S TLE RS 2 E £ AAMI(AAMI,
1993) i {7 P H smﬁ’ﬂ‘fiQW1ﬁﬁiwﬁ?°%*ﬁﬁﬁ&
WHRF 2R FR O BRI REACSREFRBRS FLA
»2007) At REp] (IB) ~ K £ F

gl

%

A

fﬁ@ﬁi{@iégkﬁli’%MSN
iR (IBS) ~ £ B3 H & (CPC)~ ghp ¢ wghPtH & (CPM) &2z 2 4

RRBI~3 % CI » meZfslez p ¥4k iFif 28T X £4F385% ¥ R0
B L F b4t 60~70 % o
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@ E e CLrp Re2zg > & fde 349 P~ 1 L RRBL & {7 -3¢ % 23
2 BEd 4 £ £ RRBI £ {7 HPC # % 2 4 7% # & logkill » &
% RRBI 2. HPC 35k 17 4~5 B3 & | il Fe 7 2 K £ 47 ik
BEF 8 H & 10 ¥ chdish o

4-3-3. 33t 3

AT BT E L s 7]’{;@_&7 2. T 3R Fpaa 0 dac A AR CV
Feor st b 2w CPC 5 ¥R 2@ * Wilcoxon test 4 %[22 CPM ~ IB ~
IBN :log kill & (n=5) i {7 £ & # A 45 ; v & CPC ~ CPM ~ IB ~ IBS =
f8¢ 12 logkill & 22 Pz 3 L H|f ~ g d %é'f‘i%\ﬁ?:}ﬁ—rﬁi" B Ea
Z 2 (n=200) - 2 McNemar'stest &7 % B f 047 > ptob 2 3 g 2zt
Poid g Sk 2Igf ~ gEd 4 K HIRg - 1 B g o A3 2 sensitivity 0 14 HPC
B RYp o REREREER-logkill>5 AR 5 K& s logkill<S 5 BB > & {7

sensitivity 3= & o

B logkill # 5 s AT # % 2 4 gy T AT B 1292 5
3.5x10° CFU » 1291 % 2.1x10" CFU » 4335 HPC 2 Fi% - 8> i2 % & F]7%
4 Ezi <ICFU- # 3% logkill 18] % 5.9+6.6¢

4-4. % %

+ EplFEWeEY 5> %2 (Hospl~Hosp2~Hosp5-Hosp6 - Fact1 -
Fact2) 2 /= Fpeac & 2 BAF 5 (reduction rate) i 99.999 % (% %
% > 2006) 2 % > Hosp 4 5 B FPE A T 45 24518 ™ 7 2 AR08 >
Hosp 3 2 i X LA AP R 2 E IR TR A 121°C F]pt ¥ | 7 »T=
FIFFR » % - sk IB~IBS %2 -~ T =ti#5% 2 IBlogkill # & 2

68



o P % % 4o Table 4-1 #7517 » Hosp 2 ~ Hosp 5 ~ Hosp 6 ~ Fact 1 ~ Fact 2
R FRR ALY 2 0 CV iRy 5 0%(m=5) > Hosp 1 & CPM 2 CV &
121% » & Frxic 2 I G PR e Floje~ £k 4 5 B % 5 Hosp 5 5
Bz CV & 0%~ logkill » +< 2 5:CPC~CPM~IBN z_ CV 7 ** 67~168%
2_ & 5 Hosp 6 2. CV 4 *t 46~133%2_ & > d Hosp 5 ~ Hosp 6 &2 is §% %1t
’oo ¥R IR p{'—‘] Ay 2o e H o 7}% T2 % > Hosp2 ~ Hosp 5 ~
Hosp 6 ~ Fact 1 ~ Fact 2 = F?xac AF ALy 2 » CV £ % % 0% (n=5) > Hosp
1 & CPM 2 CV & 121% Hosp 5 &5 IB 2 CV & 0%-logkill » =35>
CPC~CPM~IBN z_ CV 4 ** 67~168%2- & ; Hosp 6 2. CV 4 ** 46~133%
2B A E %Y E B AAMI (AAMIL, 1993) 2 22 3% #-4, 77 A2 » P &
BEAPIGER P W:r—k#mﬁw]"w Rp2 Bp £ Fp T 7R
% % & Hosp 7~Hosp 8 2. CPC 2 j# >z # IB 7 & ¥ 12 (p=0.03 ~
0.04) » &t CPC & $R i 2 pled o gt b L AR Féhz Pl % > Bt &
KHFNILEIAGHEE I X ZIEE B A LI EEME4 S BIEKE
4% 5 " BHHF GHEMEE = RIEM2 = o e Table 4-2 #71 ; # HPC &
B % 12 McNemar's Test 4 %] 83 Poi § B 2|2f ~ gad 4 £ 2|3 - 14 5 2
FEFLEMLIT BETAFFELE (0=50 p>0.05) = A2 %
¢ HPC 2|3 %% 2 — K42 o %% CPC~CPM~IB-~IBS & % — ik
¥ (n=200) > 7 2 HPC 5 b 23§ %5 g ¢ 2 & 23 (p=1.00) foi* %
#F (p=0.11) w migF A & W@ ¥ L& HPC 2 5 ¥ 12
I8 (p=0.04)> i p & % 0.04 ¢ 2T 0.05 o
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Table 4-1 ##7 37 & 8 2 2.

BIPE s RRBI B 28 27 T 355 [ sian 2240 TR

Operating parameters Logyo kill'  Mean (CV %)(n=5)

Unit
tested 2 2 Temp. Pressure Exposures 3 3 3 3
Type cycle °C) (kg/em?) (min) CPC CPM IB IBS
Hosp 1 A% 1 140 2.65 30 5.9 (0 %) 1.9%(121%) 5.9 (0 %) 5.9 (0 %)
Hosp 2 A% 4 132 1.89 10 5.9 (0 %) 5.9 (0 %) 5.9 (0 %) 5.9 (0 %)
Hosp 3* G 0 incorrect incorrect incorrect 4.4 1.9 >5.9 5.7
G 0 incorrect incorrect incorrect 0.1 0.3 0.1 0.2
G 0 incorrect incorrect incorrect 0.4 0.4 0.5 0.3
G 0 incorrect incorrect incorrect 0.5 0.3 >5.9 2.2
G 0 incorrect incorrect incorrect 0.5 0.3 5.7 <0.8
Hosp 4° A% 1 132 1.89 10 >5.9 3.8 >5.9 0.1
A% 1 132 1.89 30 b >5.9 >5.9 0.9
A% 1 132 1.89 45 >59 >59 >5.9 >5.9
Hosp 5 \Y 1 132 1.89 30 5.9 (0 %) 5.9 (0 %) 5.9(0 %) 5.9 (0 %)
Hosp 6 A% 2 135 2.16 45 5.9 (0 %) 5.9 (0 %) 5.9(0 %) 5.9 (0 %)
Hosp 7 G 0 121 1.06 60 1.5 (168 %) 1.4 (180 %) 5.9* (0 %) 0.6 (67 %)
Hosp 8 G 0 121 1.06 30 1.7 (133 %) 1.7 (136 %) 51*(31%) 4.8 (46 %)
Fact 1 G 0 135 2.16 60 6.6 (0 %) 6.6 (0 %) 6.6 (0 %) 6.6 (0 %)
Fact 2 \Y 2 135 2.16 45 5.9 (0 %) 5.9 (0 %) 5.9 (0 %) 5.9 (0 %)
1. logkill 5 2 % plate 7% 4 775 iz T #2iE - *3%p| 22 logkill & CPC 1 Wilcoxon test & €7 & ¥ |2 £ £ p<0.05 -
2.V i Vacuum ° G %3 Gravity > cycle 5 Fg4¢ & 7 =< #c
3. CPC % challenge pack at the cold point ; CPM % challenge pack at the middle point ; IB % inbag ; IBS 7 inside the syringe in bag -
4, e EBEFFR IS O0mn - EE@ZERIRTER 121°C» T ¥Rl % & =2 & = R ﬁ@ﬁi’i:'Kﬁiﬁ’]i"?bﬁﬁfé#%fﬂﬁbz TR
50 ek w2 logkill & % %2 2% (n=1) -
5. GWERFTIAFERY ABEFF LS5 10min- & >30min Z = > 45min = & > Fln B A L34 F| P A RIS o
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Table 4-2 77 7 HPC |3} & = fE 2|3 = 34 2 - Rfbie T°

p'(n=50) p'(n=200)
Readout type
CPC* CPM* IB* IBS? Total
Fluorescent 1.00 038 1.00 0.25 0.04"
No. of false positive 1 4 0 3 8
No. of false negative 0 1 0 0 1(97.8%)°
Spore Growth 1.00 1.00 1.00 1.00 1.00
No. of false positive 1 1 0 2 4
No. of false negative 0 2 1 1 4 (90.7%)’
Chemical 025 1.00 050 1.00 0.11
No. of false positive 3 2 2 1 8
No. of false negative 0 1 0 1 2 (95.6%)’

1. ™ McNemar's Test #& %> * p<0.05

2. RRBI 3z % = 8. : CPC 5 challenge pack at the cold point ; CPM 3%
challenge pack at the middle point ; IB % in bag; IBS % inside the
syringe in bag °

3. % sensitivity » 4 log kill 7 B % |38 &gy > >5 RIGIEM > <SRG 1
Moo

LR - Mtk A LB AL TR & 2 ® FDA(GM
Health Care, 2005 ; CDRH, 2001) 2 3+ % = ;% 5
(No. of positives after 168 hrs) - (No. of false negatives)

o x100%
ensitivity No. of positives after 168 hrs ’

AT A - Sy 5 - B (CPC~CPM -~ 1B~ IBS) T 74 P|2 %
o0& - Tyt e A S HPC P 3 k2 ~jpd 2 & 205
CEHFE ) AT 2 ED 2 [F*J% (3M Health Care, 2005 ; CDRH, 2001) 2.
¥ ARk X3k B2 5 G h 0 HPC 2 B % 5 4

N deT o
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(No.of logkill =5)-(No.of false negatives)
No.of logkill =5

Sensitivity = x100%

L i Hosensitivity © 4 Table 4-3 #177 » i3 < }—*J% (3M Health Care,
2004a ; 3M Health Care, 2004b) % -i# ¥ £ 2|3 * & 2 sensitivity 5 100
% (n=1620~880) » it %52 § 4 97.8 % (n=200) ; &+ < j% (3M Health
Care, 2004a ; 3M Health Care, 2004b) gg ¢ 2 & 2|3 2. sensitivity 5 >97
% (n=1620~880) » %475 % 90.7 % (n=200) ; @ i* & |3 2 sensitivity &
#2327 0 AT 5 953 % (0=200) > E2 2 ﬁ%iﬁdfi T s AR
BPiTHE%R AT 25k }g’c" 7 £ BB > ¥ sensitivity 2_ 35
SRS R BAEARE2008 > LirE P B ARE - £ 8 Ak

oo B AL NAP

Table 4-3 ##7 7 = f& 213§ * 3 2 sensitivity £2 483 ¥ k2 1t 10

3M Health Care, 2004a ; 3M

ST fealth Care, 2004b (n-880~1620) © t (1=200)
Poig & % 22 100 % 97.8 %
e 4K 2 >97 % 90.7 %
w8 ) N/A 95.3 %

45 3 21 £

PR e v Hosp 3 2. ¥ i > .Az%:_,ﬂ,zétzgu_“( Eg]m_f; L‘j“j‘
etk h s Hosp7 i e R X~ B340 > 5 K ¢ i 4 &
FEBAING > RFFPRa A B ERARFARE L RRK R FHLE
(7% 7] - Hosp 8 #7i¢ * ey (A# (T e85 £ 4 5% 121°Co @ FPFRF 30 &
&> R EERATR T 60 44 0 P FRA T A SRR R 2k

w F R S 60 4 4B f B FRIGFALE v 4Rt b Hosp 1 2 CPM
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z_logkill 5 1.9(CV 5 121%) H4AY 5 59 RFIF i 5 AR 2 &
B Sp ARG AREET Y o CPM » L2 REHHA > 5§ 2TEF AP
0 SRR QA | R DRI 4B AT LS L g SO B LR
,@ﬁ,%ﬂiﬁﬁgjﬁ&ﬁ@%%iﬁftWBﬁfﬁﬁﬁﬁ%’@%%
BB WA G KM LG BN EERFRIE R RER - F
Pl s e P R ﬁfﬁ@&f@ﬁ % Hosp2 @ 10 » 48> fe H & Fpras # &2

7

g AT A ERE g2 R F]

Hosp4 2 2R A X T2 R A BFE 5 10 248 0 W CPC # £ 4%
B BHpPFEREE L 304488 W IBS APREEHRILE > it £ 5 45 4 %
m&??é%%ﬁﬁ’%ﬁmméﬁﬁﬁaﬁ@?ﬁﬂﬁﬁﬁﬁ0@{
7% a 10 & 48 ~ 30 ~ 482 P32 B % IBS 2@ Fpreac vt CPC 0 &

e 2 75 55?“‘ # se X & IBS z_= ﬁiiﬁé )
v

KA r AR F

vt #% Hosp 7 ~ Hosp 8 2 Hosp 2 ~ Hosp 4 ~ Hosp 5 ~ Hosp 6 ~ Fact 2 >

2 %27 3 3 Hosp 7 ~ Hosp 8 2 i Fppxic M 2 R AR T2 3 (CV
A2 0~180%) » 2 EIFHF 2 £4 A 121°Ce - 7 £4 A RE 7
NEAALFHRRE @ 121°Ci‘}%\3f?]"t iy 1 132°C (&% 135°C) & » gt ok 2

RARZN21°C R FE 60 24 b > 132°C R & 45 & 4a it b oo Fpt
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T ER A e s AN s E 4R 121°C(121G) ~ £ 4 5 135°C (135G) ~
£ 5 121°C(121V) ~ £ 558 135°C(135V) » 247 54 84 < & (ix
% 52007) 426 2 EpO A L 135V > 135G (£ 121V) > 121G » d
RRBI 2 i * {4524] » 2475 & 121V 2 B Hodh o fe 35 Bi8dn 8 3%
P 135V e B4 121G 2R 135G T A AR 0 AT R o

H2 5 (R E 20045 1% 2007) om0 AR I 2B
FFES PR RELPF) REIREEHETIM > 2T T A
Hosp 7 ~Hosp 8 z2_ ¢ % (¢ 121G) #IRZFF; » w A H s e (135V
KA N FIAF TR HTEER I FFIEG A
PR A 2 1 & R FR G 1%‘]%';5? 58k (R

) o Flot BE GO ERA & R R

135G) & 2
»7‘},{ E y I/'E_v/‘,‘

= »

N

X
A
EK

~

}i\
L

it

by
b

A
1

o
H
=
A

x

He o

.
it
Dy g
ot
)
\\\Xr

% Hosp 6 8 ® » pesd PRI B4 BHE > gad 4 £ 23
NI KRB VBN R4 GBS EL L S
FRBMBE T I N A2 (5070L) ¥ o ALF] 5 e

I

RERBRAZF AT FEIRLRR A2 7 %205
(marginal sterilization) - i3 # 7 (Albertetal., 1998 ; Alfaetal., 2002 ;
Rutala et al., 1993 ; Rutala et al., 1996 ; Vesley etal., 1992 ; Vesley et al.,

pa

1995 5 % > 2007) Bom i F fid FEARY A EERET R T L
PRIABOTVNAAIIEI A A INAREE RSO B
PUEE S Sk 5 g e AT 4 HPC SAEinikdg o F HPC 2 B % 514
PP o P @R HI I 2 R B B E S BRI R RS %
A H . AT HPC % 5 FER B4 2158 5 kg5 5 Bk A
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AR ERGHEME2ZF,  cClZ GB35 25 4435 @

CléfrZ T R B P LATR o G227 0 4557 At 7 H R
AEFATAE FEIRARR > A A4 %}_;‘%&Eﬁ( marginal

sterilization) » £ 3k 7 M4 £ 5 S HHf 4 B w S0 A K 4 K R
BOCERIBEAD o

AT RFEEE G S RR RS T EERGERE B B
AN AT ERE RREBETAIRE 3 e 0
Blengim o pt b AT 7305 CPC 5 ¥ R B v ahAF 128 > 2 ;R
i 2
BRI E R g AL R E RRRIE R SRy T g E
PHHFEFARALR L2 ' 0 F 5 i B340 (intake feeding) 2

¢

=
e
\

i
Ky

ﬂd\

W= 20 AR WB o - M F 0 BB TR RBIPE A VKo

Pl PR A ORI P B R Y PR e R E R NELR %
b o Bl z P F L ~pad 4 £ 23 E CLIY %8 23 2 sensitivity

2 97.8~90.7% Bt i3 ¥ g€ BT RLFEE 2 RE 2SR
B e = 2 4P| > %0 Flb Bl (79 Bl feRI PR R i ¢ 4 om A R iE

7=

T EI— f—‘:'-, o
4-6. K 3B

RS iTIcak FR R B i Il’f R HF e
EPA-97-H102-02-241 - ¥ BRZ A BB TR T FE A E g ES Y
T oo R BE WPIHE R AR TR -
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el

TF FREFRER R EN G

5-1.4¢ &

p et %E«]%%}%g:;\@#nrﬁ 35 R AV FRRTIZEREI P MY
PR R o R F TR R R BT AT R R R
pz]swzgﬁza’ﬁﬁﬂ’% A FRETIEE RS LR L F LR
Flewdc gl > VR MFRERSF LRI AP DR T REE

FiE AR R Pead 213§ 2 4 4p 7 A (rapid readout biological indicator,
RRBI) % i+ & 4p 71 A (chemical integrator CI) & {7 2% i 355 o & W11 A
W TE R D £ 4 59 121°C/ 60 A 48 (121G) ~ 2 F % 03¢ 135°C /45
Mg (135V) i 7 EAFiRmk o @ % AR S (40L) 0 L~ 1A
e m I?]wmf‘”’{pgl?%#«’r”mm Bougy o B “]62%’na;t‘g"”d:"i’L
¥ (syringe, SG) ~ #x & (soft bag, SB) ~ #t ¥ (soft tube, ST) = f& K p

4 BEPL B ¢ (challenge pack at the cold point, CPC) p » &3 » 2 i
RRBI~ 3 % CI ;i@ Fis CI 12 pe2zh o — & RRBI i 23 % 3 ¢
FIF 0 ¥ - A0 HPC 3 e AR )05 Bicis 4 8 = logkill > & 2 HPC i 7 4
BAFR S - 5 B LA

2% A 121 G H#EE% ¢ SG (n=5) ~ SB (n=3) ~ ST (n=3) 2 T 5 log kill
BEA 5 4353437 % AdE AR 5 135V 2 T2 logkill B 238

L ERARME b CPC 2@ Foeit ¥ 2 ND~SB~ST AR % « #F 1 F 3
135V @ A7 55 TREF R AR F v fcfl® 25 ASL - F 550 PRe

VAT L 3 il 2 EL >
PTG ATa 3T B TR o
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5-2. % =

iy Gtk R FRARS F AT AR 96 £ ST 2
RFRFERDFFRGL 0F 20 29 B2 5 FRAkd & 1k 23
Mg (25%) TrRE AL 3 AWML FREARS P HARL
PERBRF S SHEEACRAIL L FREAF Y 28 2R E27% (L
etal, 1993)% — & 42 10 8 (5T - 2004) & % Wit b 5 — AR F
2.25%® (50%) (Lietal, 1993) » 4c + % * A it Jp 4% (v 2 £ 2 > R B 3
$ oz %8B 2 3000 pg -TEQ/ton (UNEP, 2005) » % — 4k iR MEAf it s oh
40~60 & (Wangetal., 2003 ; /= > 2004) -

BEFw T3 TEERISF RS (95.12.14)% T %9 R
TEFEAPEET T ERAF IR FAIL 2 2 ROGHRE (95.12.14)
2 ¢ BRI e (R ) B FRFVAY (PR
99.999% T logkill>5)» it 5 - ST LR APy 7o » - S F LD
FrAE Y S AF IR 0 B F R B R A SR A AR (decoding) g £
T o Blhe R A B RV R E > - AR
JRRE 2 BRAP T B AL AR > Flet A aEg s - A
e R PR E L A FRARS o A R E A F R

7

_'1

e

R 2R F I 2R

o

PRGSO & TFRARNFRFEFAEZ AL RFES R 5
BRFRRFEY FRFHERT R (1% 2008) 0 &aLHE R
¥ 2,400 F @B (7 & V0] 32%) 0 st b h AT E S Rk E o~ f S
ool o EREE G EEREEEELNT 700 FB (FF 6
16.75~32.07 %) » ¥ ¢hiidt4reg e & & 4 2,600 F B > 04— B4LEE -
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BEF G 47 F 2,600 % > % B EE (7,400 F B)e P
BAS FIA R R R S AT e A

SRR FE TR R RAR PR RS R R R LY
P AP TRHER C BE 2 SR AT R R PR e
CRE S EERUI LR I XA IE E S 8 3 S i SEFS

17 -

=

5-3. 41k & = 2

5-3-1. 45 77 A3 & %

— A REPEESIQME A S BILE CI k=R ﬁ?:icﬁ‘i
(AAMI, 1993; AORN, 1994; 3% % > 2004) > ## 3 2 3M = & ciup-ii 2|3
4 ¥ dpw A (RRBD) 5 R4k & > 1 V%’ #1477 #¢ (Geobacillus
Geostearothermophilus, ATCC7953) = 4j F RETA AL 1292 &
3.5x10° colony forming unit (CFU) » i p& 3M 2 # Spore Strip Total Count
1292 (3M Health Care, 2004) 2 223 > & * ¢ J & iF2 & E P4 Vial ¥ e
3 + i (spore strip) > B3RS ISE S (homogenizer) >+ 10,000
pm R F N 2 A H MF T L el B F YR 01 R
iz * % B Standard Methods 9215 Heterotrophic Plate Count (HPC)(APHA,
1998) 2 pour plate (Method 9215B) = i » £ 732 % % iz 3 8> & * 2
¥ % JL % tryptic soy broth (TSA) > # % = % disposable plastic Petri dish (57
cm’) » % 5642 °C T 32 4 48 hrs 15 » 2 Quebec P cHFEH o L LT D
;928 logkill & :

IOg k|||=log 10 (C]_/Co) Co—),%' ﬁpﬁ:& C]_— Eﬁ‘ﬁfgﬁt
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A3 L HPC 17 5 Fppa hi 8 faitdp t (confirmatory index) @ + 1
g N - RIREEAF RRBI th5 0 7P gk 23§ 0 2 gpd 2
£ D3R o BT N PF o 2 F Attest 190 Auto Reader/Incubator p # 2]
FWoHTEG 12 ERAH - RERAF NARFL LT A ]
Lo LY HBERERD o AR S FAR S S RRBI P F
B s 10 A4 0 U 23R 8 20 Crusher 0 #-Vial ¥ 2. TSB
ampule Bk {5 3 F H W ¥ AIVE I 3 & R #-spore strip /B /% £ # RRBI
BAAEAE 2 3848330 60+£2°C TR A 13 P FhEFHAR 2
P f,%]” 3+ ¥ &b a-D-§ § #H P (alpha-D-glucosidase) f¥% » 4 33
iR ? 2 4-7 A4ri A-o-D-§ F Y
(4-methylumbelliferyl-alpha-D-glucoside, 4-MUG) > @ A 4 ¥ & F J& » 2|3
P R S o I QA 0 B F % RRBI
MR E 24~48 [ REFER- A EBA AL RER T ¢
ERARFIIRIRLRI FRFAXMBARMNG R - “f 4

PopliRE 2 AP LY £ @]Fﬁ R B4 iBiE 4% € (Association for the

~

Advancement of Medical Instrumentation, AAMI) 2_z2& 3% #5pe it § g 71 Al
(chemical integrator, CI) T {7 ¥ R;® Fj#hak (T457; > 41525 3M 1243 > p
G TR AR IFZER 2 R BPFR E %3 (3M Health Care, 20006) ° i
% AAMI ST-60 =1 %‘f«)fg“r;ﬁﬂln\ %> 3M 1243 Cl % % S5 % % 48 Sdcip] 2
dpor A BT R &2 (integrator) i H im0 T A PR FEAELE B A
LA TIEE AR R R R fogF E o T EE RS FEAALT
BF o Fgm AP § 0§ Fde (chemical tablet) - Hf§ B R E F B

2Ly  BEALFT R DRG0 FREAF BIF U OERE - 2
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¢ AL TAccept ) 8 > PEHRPARGIEMEF o &% pF-Cl 2

EWBIipR 2 R FEE R FEBDT 2 TR o

5-3-2. TR LA R 3% okt 6%

R R R AR B FAILH (Fact 1) &7 BRI 0 52
AR 5 A2 HE P o B A A Tk 4e Table 5-1 9777 » ¢ ' b B4 Figure

AR 135V/AS A a4 B (T EAT RS 0 Bk E M hoT

Table 5-1 = F)éadh R 71

%P rE
R i3 Al 5 YTM-DSA
A 662 L
Bof i RS 2.8 kg/em®
BB R ER 142°C
R EZR 700 mm-Hg

TR Lm
B S0
R E R
Tk L3k

THEpWAES
B 12
LA

Ay H F




Figure 5-1 A ¥ 3 & * 2 ;= Féh 't L

1. &M 2@ Aot 3%

FAM2ABIE 3P CIAWE » 54 BFPRERY 5476 o ¥
Bo5 BB EIAR T REFESBRE A AAF2E 50
60~65 % » 3 S 47 B 5 4o Table 5-2 #177 » & W12 121G £ 135V £ {71 =X
£k 0 R EF (SG) 7 FRil o
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Table 5-2 &+ F @2k + — SRR 3 L o s

Foufe FREE hAR i
I X IFL 48Kg 1.5Kg/L 5%

5 48Kg 15Kg/L 8 &'

L& 42§ 2R 450 W e B
2. HRA HE S EpL Bk

o % x2 BREHCRAIE o2t r 24 Bl 3 R Clis*® s
4 T RGH R R RPORHEN 0 T%ﬁ@ir e
PVC Hffeng + » i § R RS T e d FRY SRPREE > A1
%24 BL#3 ¥ Clr B9 35 R BARNH T35 Rl 4%
6 REFEAPME LY ML RIS E LT YL 60~65% H
$ & o Table 5-3 #55% o A W1 121G £ 135V i (72 = £ 4F 2% 0 3213
& (SB) #F (ST) & Frcic o

Table 5-3 # 5§ 35 — S B e e &

= A FRER %R Rk
HIPE L 4.8Kg 1.5Kg/L 5
F 4.8Kg 1.5Kg/L 6
TR 4.8Kg 1.5Kg/L 1!
S/ 4.8Kg 1.5Kg/L 1!

£ 450 % 47 Blemd FR
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BB R P s (CPC) 7T (FHpIP R e 17> Nn
M- o R E TS CLrup pedisf > F 466 4% P~ 1 & RRBI& 7R & %
HF 2 ppd 4 £ 235 12 RRBL& 7 HPC 3 % A 4 7% 4 & log kil
# & RRBI 2 HPC 35t {7 4~5 B35 1 7 2 1 L4738
o ME G 8% & 10 5 erdish e

$ 7R F i 3% 5% % 4o Table 5-4 ~ Table 5-5 #7751 » & 121G #-5¢ »
test3 % A logkill @ 5 1.07 7 # £ ;% 22 I o CI 23 &0 poid 4 % 2|
Wegmd 4 RFFE A gt test 1 22 CPC ~ SG £ test 3 ~ test 4 2.

4

CPC H logkill /43t 4.0~457"% #8235 e mfjﬁ'rf’ffl% BRI

el o 121G 1 £33 % T2 CPC~SG # 4 5 46~43>CV g 5 11.6%Fr
42.9% > T 3aras ¢ AR E RARE P i AF IR A o & 135V %2 g o
@ test 5 e Bl 2 logkill B & 4.6 4% 5 59, € 5 &fF7 87 w7
R EF AT AP A S o Bl ClZ AR R RS =

- kR I X% CPC~SG T35 logkill » % 5 59~56>SG e CV E:

10.3% o CPC &2 SG 2 /@ i ' 4 % » & 121G CPC % 3 » it CV
B RAF 135V T R ]3“:] BT RE —?57}151 fe o 2 CPC en CV B b fidF » s p? P
Poo By L ARFIRM o
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Table 5-4 &+ F /= Fpeac 3#% HPC & %

Gravity 121 60 °C min Vacuum 135°C 45 min

-nl
Logy kill CPC? SG2 CPC? SG2
test 1 41 45 5.9 5.9
test 2 5.1 5.7 5.9 5.9
test 3 4.0 11 5.9 5.9
test 4 45 5.2 5.9 5.9
test 5 5.1 5. 5.9 4.6
Mean (CV %)  4.6(11.6) 43 (42.9) 590)  5.6(10.3)

1. logkill & 2 % plate 7 & f7 % B2z T 39E o
2. RRBI %z % # gk : CPC % challenge pack at the cold point ; SG %

sryinge
Table 5-5 &~ F 7= i w#skdp 77 & 2155 5 %
. Gravity 121 60 °C min Vacuum 135°C 45 min
3hrs/48hrs/ Cl CPC? Sa? ePe2 T
test 1 ~/=/--- ~/-/-=- -~/ ~/-/---
test 2 =)=/ --- ==/ ~/=/--- ~/-/---
test 3 -/=/--= +/+/+++ Ay .
test 4 N —Tat - ]
test 5 .~ | T9A". - o] mv

1. 3hrs & i & e =3 - 48hrs & gpd 4 K Ff 0 CI & i F 2[5
2. RRBI #z % # 2 : CPC % challenge pack at the cold point ; SG =
sryinge

2. W RIE R FEA

B ACH 0 kA 85 % % e Table 5-6 ~ Table 5-7 #+ 7 » 121 G 3&
% ¢ CPC 2 logkill T35 0.1 > CV & 5 100% » 44+ % & ; SB 2 T
o logkill % 345 CV &5 72.8% > test 1 22 Bl f-if & g4 2|3 '+ 5 1%
M2k o @ CLers el test3 2 logkill @7 &72% 5 & ST & -
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T35 logkill % 3.7 CV i 5 79.5% -+ test 1 2 log kill & % 4.9 4% 5 »
FEBIHFE Y B CLHEE- 51K test2 2 logkill & 5 04
7R EERER :f@ HF o L Ftest3 2 logkill B & &2
HAERE 5 e Bl i HE A s B o A 121 G35 CPC~SB~ ST 2=
Hpeii 3 ATL 0 T AR i 0 135V 2% ¢ 2 CPC~ SB ~ ST Bl

—_

i HF e CL 23 % 5164 @ logkill % % 5.9 Hi Frcic 24+ >
ML E S ZBHREE- R

Table 5-6 #ic { # ¥ i Fcit 3% HPC % %

loa. kil Gravity 121 °C 60min Vacuum 135 °C 45 min
J10 CPC? SB? ST CPC? SB? ST
test 1 0.1 35 4.9 5.9 5.9 5.9
test 2 0.2 0.9 0.4 5.9 5.9 5.9
test 3 0.0 5.9 5.9 5.9 5.9 5.9

Mean (CV %) 0.1(100) 3.4(72.8) 3.7(78.5)  5.9(0.0) 5.9(0.0) 5.9(0.0)

1. logkill & 2 % plate 7 4 )% #icz T 2E -
2. RRBI 3z % # gk : CPC % challenge pack at the cold point ; ISB % in soft
bag ; IST % in soft tube °

Table 5-7 #x & #c g = F7Ti Pé%%iﬂ“rf??d%]gé 5%

n Gravity 121 °C 60min Vacuum 135°C 45 min
Shrs /48hrs [ CI" —=p 7 gpp ST CPCZ SBZ ST
test 1 T arae s S o S e e oo
test 2 e e o B e e B S e B Ty [y B
test 3 A A /- +/-/--- e e o
1. 3hrs 5 P-i# % £ 2|3% > 48hrs 5 g d 4 & 258 > CIL 5 1 5 23

2. RRBI#c % # 2 : CPC % challenge pack at the cold point ; ISB % in soft
bag ; IST % in soft tube °
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5-5. 3 # &k

ﬁ%?%%ﬂmRSiﬁﬁW?é%iéé’u 238 log kill=5 % %]
2 logkill=5 > B4 A5 (1 > 2006) # RIS 2P A% 2 EE -
0% Auto-Reader 3 M plHp 'L e " ficd B T AL R DA R e
R FT RS WE AR HON A PR et liciE e ¢ 0 BRR G
ﬂloam,;ﬂmw+dmmﬁ*&&wﬁﬁgia,%§<mﬂb
FE B YR 2L BlEt #ooa CFU &> #1000 1328 logkill
5407 BEAERET EEEIRAFTRANT- LBl A G 10°
CFU-» S HPC B £ #icis mFE 2 & > 35 5 <ICFU - # ¥ logkill & %

50 R EERRIT AR ZRFAF TG Coen? b aid S R 2PF ik
Bl S 0 Flt R A F M 2R % log kill PFR I BEAR 2 Co 2o 7% Bk o

EREE A ﬁfwg‘ AT RRESY 0 CL IR 2 = FHIEE L (test
12 SB3 #>ST1 %)>d Bl P&k 23 D3R 1 K ZHEE (test3 2 ST) >
MO R RIS 2 fadp o Al S B EEE o g b R
(42%) > e s RIS AF"S%;“ 4 A 121G (7 =) » gt #h 2 ¥ IR 135V 2. T
P logkill & % <3 5(5.6~5.9) CV &4 2 (0~103%) > @ 121 G =
T sz log kill &% -+ 5(0.1~4.6) » CV E&* #£ 2 (11.6~100%) » »F7 3
FRE13SV R F¥ 75 TR F R AR w el 25 o 4t A fE
% CPC 2 /= Fziay 82 SG~ST~SB 4p i1 ;5 ¢+ *b CPC 2 = [zt £ NB »
SB~ ST #&iT > Flpt F i3t 7 1 * Pefk ¢ R Frna 30 > NEFL 5%

~ Cl& BIpF R R+ B> 3 & B34 (intake feeding) 2. & B o



PRyGREE 07 & TFRARNFRFEFAEZ AL RFES F 5
EONERRFEY FRFHERY B 5 EGEL 070 PR I
RBp 8 F pREE BRI gL J1% B8 RRERE
% (United Nations Environment Programmer, UNEP) z_ " Standardized
Toolkit for Identification and Quantification of Dioxin and Furan Releases,
2005 j (UNEP,2005)k e B B 3% W EF 487§ AP oK & D
FR R A B % S ok R B (3000 pg LTEQ/ 2 7) &
BFoBETRLSLGS5IXI0Cug PR F A, pbEET L ET 2910
§ 5 (ONT/Kg) 2 83 v o deds TRk 3 4 248 1 A2 5 B 2 A8
Fopm 2t AELHIFATZLBERREF RFZE  FIL AR
R AL AP RGE T RARM AR > R RREAES

5-6. 5

EHFRRRFEFRELT AL RE R B
EPA-96-H102-02-243 o R #PA M2 A BB T RFAT FERAE Y
BT oo B PR RIE R B R o

5-7. 44 % Jjx

3M Health Care. 3M Attest 1291 Rapid Readout Biological Indicators:
Product Description and Directions for Use. St. Paul, MN,2004 a;2p.

3M Health Care. 3M Attest 1292 Rapid Readout Biological Indicators:
Product Description and Directions for Use. St. Paul, MN,2004 b;2p.

3M Health Care. Spore Strip Total Count 1292: General Outline 1292 Pop. St.

Paul, MN,2004 c;2p.
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3M Health Care. 3M Attest Rapid Readout Biological Indicators: Product
Profile. St. Paul, MN,2005;32p.

3M Health Care. 3M 1243 Comply Steam Chemical Integrator: Technical
Information Sheet. St. Paul, MN,2006;12p.

American Public Health Association, American Water Works Association,
Water Environment Federation. Standard Methods for The Examination
of Water and Wastewater 20™. American Public Health Association,
American Water Works Association, Water Environment Federation,

1998;9:34-40.

Association for the Advancement of Medical Instrumentation. Good Hospital
Practices: Steam Sterilization and Sterility Assurance. Arlington, VA:

Association for the Advancement of Medical Instrumentation, 1993.

Association of Operating Room Nurses. Proposed Recommended Practices

for Sterilization in The Practices Setting. AORN J 1994;60:109-119.

Li CS, Jenq FT. Physical and chemical composition of hospital waste. Infect
Control Hosp Epidemiol 1993;14:145-150.

United Nations Environment Programmer. Standardized Toolkit for
Identification and Quantification of Dioxin and Furan Releases. United

Nations Environment Programmer, 2005.

Wang LC, Lee WJ, Lee WS, et al. Effect of chlorine content in feeding wastes
of incineration on the emission of polychlorinated

dibenzo-p-dioxinsydibenzofurans. Sci Total Environ 2003;302:185-198.
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LA AR AP AR REFEM 2y o 5P LY HF
5 F AT ST 4R FAL 0 2004 ¢

LA A FRBATREFREE PURREFE R
oAl AT R L ATy R4 0 2008 o

N <ol ?g)é‘%\‘ﬁ]*”rﬁzm\’g@ﬂ "]3}]‘/"t (ﬂbvl'wx’gﬁi";d :6]?’8““]%
2 X fﬁlﬂ’“%ﬁﬁ#m? » 2007 -

B RV CMER R FE SCHRFERGER B R4
Feih 0 2004;15:27-44 ¢
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»
-—
a—’"

\v

5L gy g 2
KN B

Sl
M

LY w%v%uiﬁpz” WA T A% (BE 520045 T
% > 2005 ; /L% 2006 ; =& > 2007 5 & > 2007 5 F1% > 2007) > AR R
P FERALA o LR FRRRE F R R AR F R AR PR FIL
ZZR o TR BISCL 2 Py 1@ % 2 g % 4 gt b 5 4V TR 3
%@Fﬁﬁﬁﬁ?%’ﬁﬁ\@ﬂ§%%##*k? T g
PRI F R R R A AT o AFTF 2 M BHIERAS HAT

4 = i Epka B AR (logkill=5) H ¥ f - ek
AFEBPERE S R P EE R Lo AT RL & U E &
NFF LG A B Frl o S FB PR RN 2 A & R T

A TR GER B AL S ) TR i £

2. MmaﬁﬁCMAHBHméﬁﬁﬁ’iﬁ:%%ﬁmﬁ%ﬁﬁ
¥ CPC § B¥F LR (p=0.03~0.04) > ¥ CPC 2 ;* Fjreii i IB
i B CPC 5 k= 2= ) oie W iR) o F1ob a2 3R foia R PP
FERRY PR LEFRE

3. M HPC Bl T %% 5 %35 5 A (sensitivity) » 2-:& & & 2|3 4
97.8% (n=200) > 3F ¢ 2 £ 2|2f % 90.7% > i £ 2|F % 95.6% » #F
RRBI £ CI % — $2if%= ¥ 245 cmiii 3T 1 2 o

6-2. F R R 7% Fpeit 126

L AFEREBSVREAT T FTREFFABISF R g &

94



6-3. &

?)?ﬁﬂ?iﬁ@m’?ﬁj%%é?ﬁéﬁﬁ?%ﬁ%ﬁo
logkill & ¢ F15 BI 2. 4% B~ ) €38 i log kill & 8_F
PEZERZER B FIERL P PMART ogklllfﬁt’f@kfﬁ%
P FE SH o

BEFOTENALRFFEY cFHFHERTEFEHEL 970
MG GR HE B ERTE A AL
TR & 5 2.9x10% g (4 B 2 £k BoaE ik & 3000 pg I-TEQ/ 2 #)
PR, b EET R 4T 2910 § & B0NT/Kg) 2 Fi8 %

* o

AEEF HY 2 Fie (Doornmalen et al., 2004 ; Doornmalen et al., 2008)

%*ﬁﬁiﬂﬂauﬁﬁ#*\wﬁiﬁ%ﬁﬁiw’%w{%%

%
&
>\_
™
=
P
t

} ”i»
»v«
‘Ir

Y o

3 —
13.‘;-
“5‘;\
o
e
P
?ﬁ
\'_Fj v
-
3

AT RS ES 2 }*Jc (AAMI, 1993 ; 56 & > 2004 ; &2 % >

2001 ; %% 5 2006) 2. & ABS FARM R ETILE AH T S
TR Fpaa BIEPFS B S | > 4o Table6-1> iz m 8 = 4
T FRAEA PR FPRARRIP L S o WP AT L RREEE R A

AAARE PV RITSBREZ ERRE D T UPR BEREF

95



ﬁﬁﬂ%o#%&ﬁﬂ@f@ﬁuiﬁiﬁﬁﬁﬁﬁiﬁcmﬂn
PR F PIE S P W RERJE Y E L ¥

=

60~70% % & {7 ; CIiplRAE

FeEda-xoa BIES 2% - 4 # RE s 1 HPC & #20

B LR

Table 6-1 ;& Fr it iRl 3% PF 4% 22 47

Pwe | PR | ek
i FER 3 457 M

=
‘-?il‘\;
k-
=3
Nt

th

i

, W
(£ 1) (% 112) a
7403k B 0% I B K T
PA T 60~70%  FiZ- = PR .
i3 ?;- {s 0% B ==

= @Bz = a1

3 ;é)mﬂ!;,z
i il 0 /,/'—:,4 /‘/'_:,A D
ERB%E 60~70%  FE-X FE- .
Lit F4pm BT L e 4 pdpom BB 20T - prfe o

24 B KT AT T

3.4 d 5= o A iE /)é‘—f}""%‘ PI3R o

AFTE B E 0 FISCR ROA R 0 F R AR IR R R ST
FL R KRBT R BB R T L2 B

EVHRLEPRRIFRAEEEY A

LT R DR 3 P g
A2 AL R AT

P B % TR

Bl A 4R R TRGE A A R AILIRE o ST RGE S 1 A

96



P2 IR F R R 2T RIE R
o . : / / ‘ = S NIV g
N I :kylﬁgz%fg'rfg‘éﬁp;(‘“ %;—E—O

97



40

® ¢F> I

3M Health Care. 3M Attest 290 Auto-Readers: Operator’s Manual. St. Paul,
MN,2003;12p.

3M Health Care. 3M Attest 1291 Rapid Readout Biological Indicators:
Product Description and Directions for Use. St. Paul, MN,2004 a;2p.

3M Health Care. 3M Attest 1292 Rapid Readout Biological Indicators:
Product Description and Directions for Use. St. Paul, MN,2004 b;2p.

3M Health Care. Spore Strip Total Count 1292: General Outline 1292 Pop. St.
Paul, MN,2004 c;2p.

3M Health Care. 3M Attest Rapid Readout Biological Indicators: Product
Profile. St. Paul, MN,2005;32p.

3M Health Care. 3M 1243 Comply Steam Chemical Integrator: Technical
Information Sheet. St. Paul, MN,2006;12p.

Albert H, Woodson LP, Soper CJ. Biological indicators for steam sterilization:
characterization of a rapid biological indicator utilizing Bacillus
stearothermophilus spore-associated alpha-glucosidase enzyme. J Appl

Microbiol 1998;85:865-874.

Alfa MJ, Olson N, DeGagne P, et al. Evaluation of rapid readout biological
indicators for 132°C gravity and 132°C vacuum-assisted steam
sterilization cycles using a new automated fluorescent reader. Infect

Control Hosp Epidemiol 2002;23:388-392.

98



American Public Health Association, American Water Works Association,
Water Environment Federation. Standard Methods for the Examination
of Water and Wastewater 20™. American Public Health Association,

American Water Works Association, Water Environment Federation,

1998;9:34-40.

Association for the Advancement of Medical Instrumentation. Good Hospital
Practices: Steam Sterilization and Sterility Assurance. Arlington, VA:

Association for the Advancement of Medical Instrumentation,1993.

Association of Operating Room Nurses. Proposed recommended practices for

sterilization in the practices setting. AORN J 1994; 60:109-119.

Center for Devices and Radiological Health. Pre-Market Notifications [S10(k)]
for Biological Indicators Intended to Monitor Sterilizers Used in Health
Care Facilities; Draft Guidance for Industry and FDA Reviewers.
Rockville, MD: U.S. Department of Health and Human Services, Food
and Drug Administration, Center for Devices and Radiological

Health,2001.

Diaz LF, Savage GM, Eggerth LL. Alternatives for the treatment and disposal

of healthcare wastes in developing countries. Waste Manage

2005;25:626-637.

Doornmalen JPCM, Dankert J. A validation study of 197 hospital steam
sterilizers in the Netherlands in 2001 and 2002. J Hosp Infect
2005;59:126-130.

Doornmalen JV, Kopinga K. Review of surface steam sterilization for

validation purposes. Am J Infect Control 2008;36:86-92.

99



European Committee for Standardization, Sterilization-Steam
Sterilizers-Large Steam Sterilizers. European Committee for

Standardization;2006 [EN285].

European Committee for Standardization, Sterilization of Medical Devices.
Validation and Routine Control of Sterilization by Moist Heat. European

Committee for Standardization;1994 [EN554].

Health Care Without Harm. Non-Incineration Medical Waste Treatment

Technologies. Health Care Without Harm, 2001.

Korea Ministry of Environment. National Statistics of Solid Waste Production,

Korea Ministry of Environment, 2003.

Li CS, Jenq FT. Physical and chemical composition of hospital waste. Infect
Control Hosp Epidemiol 1993;14:145-150.

Rutala WA, Gergen MF, Weber DJ. Evaluation of a rapid readout biological
indicator for flash sterilization with three biological indicators and three

chemical indicators. Infect Control Hosp Epidemiol 1993;14:390-394.

Rutala WA, Jones SM, Weber DJ. Comparison of a rapid readout biological
indicator for steam sterilization with four conventional biological
indicators and five chemical indicators. Infect Control Hosp Epidemiol

1996;17:423-428.

Schneider PM, Reich RR, Kirckof SS, et al. Performance of various steam
sterilization indicators under optimum and sub-optimum exposure

conditions. Am J Infect Control 2005;33:55-67.

100



The Hong Kong Special Administrative Region Government Environmental
Protection Department Waste Policy and Services Group. Review of
Alternative Technologies for The Treatment of Clinical Waste. The
Hong Kong Special Administrative Region Government Environmental

Protection Department Waste Policy and Services Group, 2000.

United State Environmental Protection Agency. Report for H.R. 3515
Medical Waste Tracking Act of 1988. Washington, DC: United State

Environmental Protection Agency, 1988.

United State Environmental Protection Agency. Guidance for evaluation
medical waste treatment technologies. Washington, DC: United State

Environmental Protection Agency, 1993.

United Nations Environment Programmer. Standardized Toolkit for
Identification and Quantification of Dioxin and Furan Releases. United

Nations Environment Programmer, 2005.

Vesley D, Langholz AC, Rohlfing SR, et al. Fluorimetric Detection of a
Bacillus stearothermophilus spore-bound enzyme, a-D-Glucosidase, for

rapid indication of flash sterilization failure. Appl Environ Microbiol

1992;58:717-719.

Vesley D, Nellis MA, Allmood PB. Evaluation of a rapid readout biological
indicator for 121°C gravity and 132°C vacuum-assisted steam

sterilization cycles. Infect Control Hosp Epidemiol 1995;16:281-186.

Wang LC, Lee WJ, Lee WS, et al. Effect of chlorine content in feeding wastes
of incineration on the emission of polychlorinated

dibenzo-p-dioxinsydibenzofurans. Sci Total Environ 2003;302:185-198.

101



IEB o AHE LW 2ES R e A e 0 ARk

258 3 2WMEF I 2006
W A o B2BE G AP > 2008 -

Freh i AR E AR R BPREAFHCERL o L0
Bt R E 41 2007 -

Frehk it FRFFAPFFEHITAIEZ A= B R 0P
WAL o L4 FRIEE RS 2004 ¢

Fockeird § AL AEFRHAAD TR FRILE RS AR T o
wEFF %04 0007 =44 2001

A NP R ER SRR Y e p Y Y RFES
R EE T T - 2004

I SR R AT S R R AR B R R

FAGIOC R AT o 67 1B L EERS AR RES I

2005 -

LA AR BEEHE PR S B dn A AL B R R G o
Pl EAEERBL S §F S - B AR §
2006 -

pa i BN A £ IS I A @%&%4 ByR FILg BB R p{élzbé;,;‘;i?‘;ﬂlf-‘:';
Bk o7 Y WMFE Gk F e $E L 0 2007 -

102



B &

T FL

7

3% I Tp

L R FIEE BRIV ERABITIER RSB ER R A

WK FRET o 00 LSRN EFELE TR REE G

Pl AT iR SR TR R R IR H A E R S B
?ﬁ%f%»/n f‘]ﬁ?«‘gﬁlﬂ or.;f"’ ?AJ'? 4557“’"’1’164 ’
1996 -

PO BT R RS FERERLZ FES R AR RRET

;a:6W§%A§\+%4§}%%F2%¢’mmo

7T %%%@#5/&"3@/(?}@ IanI-lp Ej'jio‘_:;\:‘ ::41_;—;:]%3
EERBEFEFL ALY 02007 -

VL MED F FE SR AT 45 0 R AR
Feik > 2004 5151 27-44 -

FIGT ~HRIC BEBRAFIU AT ZEZ 2 FRFpLL FESY ©

¥ P RFEAF LG B R 0 2007 -

103



W2 B e S ERE [ s

104



M= - 3M Attest 1291 RRBI & 53 £

IM™ Attest™
1291 Rapid Readout Biological Indicator

[Enzgfish}
Product Description:
The IM™ Artest™ 1291 Rapid Readour Bislogical Indicator,
ERBIL. {bluc cap) Is a dual readour kicdogical indicator system
specifically designed for rapid and reliable monitoring of the
2T0FE {132°C), geavity stearmn stenilizalion process when wsed in
conjunction with the 38™ Apest™ 190290 Aoto-readess. The
siertlizer must have a 1.5 minste come-up ame 1o kill the Anest
1291 REEBIin 3 minutes, IF the come-up time is < 1.5 minstes,
extend the cycle ime to 4 minutes to achieve consistent kill.

The Attest 1291 RRBI detects the presence of Geobacilius
stearodfermophilus,  (formerly  known  as Baciffus
stearotfermophilus), by detecting the activity of alpha-
glucosidass, an enzyme present within the organism. The
presence of the enzvmme s detected by reading fluorescence
produced by the enzymatic breakdown of a non-fluorescent
subsirate. This creates a fluorescence change, which is defecued
by the Attest P90V2%90 Auto-reader. & fluorescence change
inchicates a steam sterilization process failure.

The Attest 1291 RRBI also detects the presence of .
sfearothermophilus organisms by 3 viseal color change reaction.
Biochemical activity of the . siearorhermophilus organism
produces acid by-products that cause the media o change color
fromm purple w0 yellow. A visual pH color change also indicates a
steam sterilization process failure. Due to the high sensitivity of
the 1-hour fluorescent results, however, there is no advantage o
incubate the Atest 1291 REBI beyond | howr,

Indications:

Use the Attest 1291 RREL to monitge 270°F {(132°C) gravity

steam sterilization cveles.

Contraindications:

Mone

WARNING:

There is a glass ampale inside the plastic vial of the RREIL. To

avoid the risk of seripus injury or death from fAying debris

due to a ruptured REBI:

*  Allpw the BRBI to cool for the recommended time period
before crushing.

= Crushing or excessive handling of the RRBI before cooling
may cause the glass ampule to burst.

*=  Wear safety glasses and gloves when removing the RREI
from the sterilizer,

*  Wear safety glasses when crushing the RREI,

*  Handle the REBI by the cap when crushing and tapping.

* Do not use your fingers to crush the gliss ampule.

* Do oot rell the RRBI between fingers to wet the spore
strip.

Precautions:

Do mot use the Alest 1291 RRBI to monitor

I. 2T0°F (132%C) or Z50°F (121°C) vacuom assisted steam
sherilization cycles.

3 280°F (121°C) gravity steam sterilization cycles.

3. Dry heat, chemical vapor, ethylene oxide or other low
ternpesature sterilization processes,

Monitoring Frequency:
Monitor every foad that containg cntical medical devices and
implants with an Anest 1291 REB] placed in the appropriate test
ray or jmkﬂ-ge. now referred 1o as process conrol device in
AAMI documents, io improve the outcome of the seerilization
process and patient safety.

MHrections for Use:

1. Idemnify the Amess 1291 BEEB] by wnting the sterilizer and
load number fl‘ocn:a-shrg date on the mdicator label. Do
place ancther Label or indicator tape on the vial or on the cagp.

- Place the Anest 1290 RREI in an appropnate process contral
device according to recommendead practices. Do nod place the
Attest 1200 RRBI in direct contact with a chemical indicator.
F?unlmsl:ent residhes could transfer 1o the REBI and affect the
resuli.

I
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Appropriate process control devices, for specific loads
containing:

A, Unwrapped metal instruments or hard goods run ai
Z7T0FF (132°C) for =3 minutes in a gravity displacement
cycle:

* Place an Attes: 1291 REBI in an unwrapped instrument tray
with a representative number and type of instruments normally
processed. AAMI suggests placing a biological indicator in an
erpry Tsay,

B. Unwrapped metal instruments or hard 5 with
porous items rum at 270°F (132°C) for =10 minuies in a
gravity displacement cycle:

* Place an Astest 1291 RRBI in an unwrapped instremeant iray
with a representative number and type of instruments normally
processed, AAMI suggests placing & !:n'uélnﬁjrai indicator in an
empty tray but include porous stems if applicable.

C. Wrapped metal instruments or hard goods run at 270°F
{132%C) for =10 minutes in a gravity displacement cycle:

* Place an Attest 1291 RREBI in & wrupped instrument tray with
a represenfalive number @nd Cipe of instruments mommally
processed, AAMI suggests placing a biological indicator in an
empty iy, include porous ikems of applicable.

D. Container systems rom at 270°F (132°C) in a gravity
displacement cycle:

= Place an Attest 1291 RRBI in the area determined by product
testing to provide the greatest challenge to the sterilization
ProceEss.

E. Patient Care trays rum at 270°F (132°C) for = 3 minutes
a gravity displacement cycle:

= Place an Attest 1291 RRBI in a tray or container of medical
devices that is going directly to patient use to ensure that the
medical devices are properly sterilized. Follow aseptic
technigques when retrieving the Attest REBI from the troy or
container for imcubation.

3. Place the process control device in the most challenging area
for the sterilant. This is typically on the bottom shelf, near the
door and aver the drain.

4, Progess the load secording to recomenensded practices,

3. After completion of the cycle. fully open the sterilizer door for
a minimum of 5 mingies prior o removing the Amesy 129]
RREI.

G, When the RRBI is not contained in a test pack or other heat
aborhing packaging material, remove the RRBE from the
stepilizer and allow o eool for an addiszonal 10 minutes prior
to crushing.

7. When the RRBI is contained in a test pack or other heat
absorbing packaging material, the test pack or any other heat
alorbing packaging material should be removed from the
sterilizer and o Md#ﬁ for 5 minutes io dissipate heat prior e
removing the REBL Then allow the RRBI 1o ool outside the
test pack for an additional 10 manutes prior to crushing,

B. Check the throughput chermical indicaor (C1) on the Tabel of
the RRBI, A cobar change From rose (o brovwn confirms that the
HEEBEL hos been exposed to the steam stenlization process. This
CI wolor change doss not indicate that the sterilization process
was sufficient to achieve sterility. If the chemical indicator is
unchanged, check the sterilization process monitoring conirols
and investigate placement of the RREBI in the sterilizer.

9. Press the cap down. Crush the glass ampule of the RREBI in the
crusher well of the Attest 19002490 Auto-reader. Hold the RRBI
by the cap and tap on a hard surface, but not on the Auto-
reader, wntil the media wets the strig at battorn of the vial.
Then incubate the RRBI. See the Amest | 900/200 Auto-reader
instructions for further information related 1o operation,

1}, Esch day that o processed RRBI is incubated, crush, tap and
incubate at least one non-processed Attest 1291 RRBI 1o use
as a positive control. Write a "C" (for "control”) and the date
on the label. The positive contmol should ke from the same
manufacturing date and Jot number as the processed REBI in
the incubatos.



It is a good practice to use a positive control for a visual color
change each day a sterilized RRBI is processed. This helps
ensure.

= correct incubation temperatures are met,

* viability of spores have not been altered due to improper
storage temperature, humidity or proximity to chemicals,

« capability of media to promote rapid growth, and
» proper functioning of Attest 190/290 Auto-reader.
.Incubation and Reading:

Incubate the positive control and sterilized Attest 1291 RRBI
for 1 hour at 60 £ 2°C (140 = 3°F) in an Attest auto-reader.
See the Attest 190/290 Auto-reader operating instructions for
the proper use of this equipment. Positive results are available
within 1 hour. In the Attest 290 Auto-reader periodic readings
are automatically taken and positive results are provided as
soon as they are obtained. In the Attest 190 Auto-reader, early
detection of positive results may be obtained by reading both
the positive control and sterilized RRBIs at convenient time
intervals earlier than 1 hour such as 15, 30 and 45 minutes.
The final negative RRBI reading is made at 1 hour in both
Attest 190/290 Auto-readers. After the final reading is
obtained the processed RRBI may be discarded.

The processed RRBI and the positive control may also be
further incubated at 60°C for a visual pH color change.
Examine the RRBI for early detection of positive results
(media turns yellow) at convenient time intervals such as 6, 12
and 18 hours. The final negative reading (media remains
purple) for a visual pH color change is made at 24 hours. The
positive control should show a yellow color change of the
growth media within 24 hours.

Each facility must establish the final readout time in its policy
and procedures. The policy should be based on manufacturers
instructions for wuse, scientific knowledge, current
recommended practices, applicable compliance requirements,
medical supply inventory levels and the risk to the patient if
the medical device is not sterile.

Interpretation of Results:

The positive (unprocessed) control RRBI must provide a
positive fluorescent result (red light or +). Processed RRBI
results are not valid until the positive control reads fluorescent
positive (red light or +). With the processed RRBI, a positive
(red light or +) result means a sterilization process failure may
have occurred.

1

[

Readout Reliability Data:

The final negative processed RRBI reading for a fluorescence
change (green light or -) after 1 hour of incubation indicates an
acceptable sterilization process. The pesitive control should
read positive (red light or +) at one hour. If the positive control
reads negative (green light or -) at one hour, check the Attest
190/290 Auto-reader Operator’s Manual Troubleshooting
Guide. Retest the Attest 190/290 Auto-reader with a new
positive control. The processed RRBI results are not valid until
the positive control reads fluorescent positive (red light or +).

If the processed RRBI is further incubated for a visual pH color
change, when special studies are desired, then the media color
change from purple to yellow will also indicate a sterilization
failure. A final color change result is made at 24 hours.

Act immediately on any positive RRBI results. Determine the
cause of the positive RRBI following current facility policies
and procedures. Always retest the sterilizer and do not use
sterilizer for processing loads until three consecutive RRBI
results are negative.
Disposal:
Dispose of the used Attest 1291 RRBI according to your health
care facility policy. You may wish to sterilize any positive
biological indicators prior to disposal.

Storage and Shelf Life:
* Store the Attest 1291 RRBI under normal room conditions:
59-86°F (15-30°C), 35-60% relative humidity (RH).

* Do not store the Attest 1291 RRBI near sterilants or other
chemicals.

* The Attest 1291 RRBI has a 2-year shelf life from date of
manufacturer.

» The lot and expiration date on each package is described as:
& 200010z

year of expi:‘ation\ \ \

month of expiration
lot ID

The 1 hour and 24 hour incubation times have been correlated with a 7-day incubation period. Sterilized indicators were examined daily
for detection of a visual pH color change. The 1 hour fluorescence change reading and the 24 hour visual pH color change readings were
compared to the 7-day visual pH color change readings to determine the readout reliability of the indicator. Readout reliability of the
Attest 1291 rapid readout biological indicator was determined using the sensitivity calculation described below:

Sensitivity = ([N i psitives afte = (N
Number of Growth Positives After 168 hours
Attest 1291 Rapid Readout Biological Indicators
132°C/270°F Gravity Displacement Steam Sterilization Process
Readout Reliability Summary

x 100

Growth Fluorescence
Sterilization  Incubation # Tested | # Growth # False # False Negatives at Sensitivity at
Process Temperature Positives  Negatives  Sensitivity 15 30 60 15 30 60

168 hrs at 24 hours  at 24 hours minutes minutes minutes minutes  minutes minutes
132°C/270°F  60°C/140°F 880 533 13 97.6% 72 1 0 86.5% 998%  100%
Gravity

Displacement

These data demonstrate that = 97% of the 7-day (i.e. 168 hours) growth visual positives were detected by fluorescence within 1 hour of
incubation and by the visual pH color within 24 hours of incubation. The 3M™ Attest™ 1291 Rapid Readout Biological Indicator,
therefore meets readout reliability of = 97% for the 1 hour fluorescence results and the 24 hour visual color change results.
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IM™ Attest™
1292 Rapid Readout Biological Indicator

(English}
Product Description:
The 3™ Anest™ 1292 Rapid Readout Biological Indicator, RRBI,
{Brown cap) is a dual readowt biological indicator system specifically
designed for rapid and reliable monitoring of steam stenlization
process when used in conjunction with the 3M™ Apesgr™ 1460,200
Auto-readers.
The Anest 1292 RREBI detects the presence of Geobacillus
stearcthermophiluz. {formerly known ns Bacillus
stearothermaphifus), by detecting cthe activity of alpha-glucosidase,
an enzyme present within the organism. The presence of the enzyme
15 detected by reading fleorescence produced by the enzymatic
breakdown of a non-fluorescent substrate, This creates a fluorescence
change, which is detected by the Amest 19NI%0 Aoto-reader. A
fluorescence change indicates a stcam sterilization process failure.
The Adest 1292 RREBI also detects the presence of O
srearotherophilus otgenisms by a visual color change resction.
Biochemical activity of the &. siearothermophilns organism
produces acid by-products that cause the media to change color from
purple o yellow. A visual pH color change alse indicates a steam
sterilization process failure. Due to the high sensitivity of the 3-hour
Auorescent resulis, however, there is no advantage to incubate the
Adtest 1292 RREI beyond 3 hours,
Indications:
Use the Attest 1292 RRBI w monitor

1. 250°F {121*C) gravity steam sterilization cycles.
2, 2T0°F {132°C) vacuum assisted steam sterilization eyeles.

Contraindicatinns:
MNons
WARNING:
There ix a glass ampule inside the plastic vial of the RREL To
avoid the risk of serious injury or death from flying debris due to
a ruptured RRBI:
+  Allow the RRBI to cool for the recommended time period
before crushing.
* Crushing or excessive handling of the RRBI before conling
may cause the glass ampule to burst.
+  Wear safety glasses and gloves when removing the REBIL
from the sterilizer.
+  Wear safety glasses when crushing the RRBI.
*  Handle the RRBI by the cap when erushing and tapping.
= Do not use your fingers to crush the glass ampule.
* Do mot roll the RRBI between fingers Lo wel the spore strip.
Precautions:
Do not use the Attest 1292 REBI to monitor:
1. 250°F (121°C) vacuum assisted steam sterilization cycles,
L ZT0°F (132°%C) graviry steam: sterilization cycles.
. Dry heat, chemical vapor. sthylene oxide or other low
temperature sterilization processes.
Monitoring Frequency:
Monitor every looad thit containg critical medical devices and
implans with an Attest 1292 RRBI placed in the appropriate test ray
or package, now referred to as process control device in AAMI
dpcuments, 1o improve the outcome of the sterilization process and
patient safery.
Directions for Use:
I. Identfy the Amest 1292 RREBI by writing the stenlizer and boad
1D number and processing date on the indicator label. Do not
place anather label or indicator tape on the vial or on the cap.
Place the Attest 1292 RREBI in an appropriate process control
device according to recommended practices. Do not place the
Adtest 1292 RRBI in direct contact with a chemical indicatos.
Fluorescent residue could transfer to the REBI and affect the
resuft,
Appropriate process control devices for loads containing:
A, Fabric packs ren at 250°F (121°C) for =4) minutes ina
gravity displacement cycle or at 270°F (1327} for =4 minutes
in 8 vocuwm assisted cycle:
» Place an Attest 1292 rapid readowr biological indicator in an
AAMI 16 towel pack,

-
=3

I
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B. Wrapped hard goods run at 250°F (121°C) for =20 minutes
in a gravity displacement cvele:

s Place an Amest 1292 RRBI in a wrapped hard good item (=g,
instruement set) feom the load. "

C. Wrapped hard goods run at 270°F (1327C) for =4 minutes
in a vacuum assisted sterilizer:

« Place an Attest 1292 RRBI in & wrapped hard good iem (eg..
instrument set) froan the Losd.

= Place an Attest 1292 RRBI in an AAMI 16 owe| pack,

D. Single wrapped hard goods man at 270°F (132°C) for =4
miinirtes in an express vacuum assisted cycle:

o Mace an Attest 1292 BRBI in a single wrapped hard goods item
{&.g., insTrUment tray) from the load. Check recommendations of
the manufacturer before processing ifems with lumens or pogous
materials.

E. Unwrapped hard goods with no porous items run at 2530°F
(121°C) in a gravity displacement cycle for = 15 minutes or
270°F (132°C) for = 3 minutes in a vacuum assisted sterilizer:
* Place an Astest 1292 RRBI in unwrapped insoument bard good
itemn (e.g.. instrument set) from the load. AAMI suggest placing a
biological indicator in an empty ray.

F. Unwrapped metal hard goods with porous items run at 270°F
(132°C7) for = 4 minutes in a vacoum assisted sterilizer:

= Place an Attest 1202 RREBI in an unwrapped instrurment hard
goods item {e_g.. instrument tray} from the load, including porous
iteans. AAMI suggests placing 2 bivlogical indicator in an empty
tray but include porous items 1if applicable.

G. Container systems run at 230°F (121°C) for = 40 minutes
in a gravity cycle or 2T0°F (132°C) for = 4 minutes in a
vacuum assisted cycle:

« Place the Auest 1292 REBI in the areas determined by product
testing e provide the greatest challenge to the sterilizaton
prOCess.

3. Place the test tray or package in the most challenging area for the

sterilant. This is rypically on the bottom shelf, near the door and

over the dramn,

Process the load according to recommended practices.

5. After completion of the cyele, fully open the sterilizer doos for a
minimum of 5 minutes prior 1o removing the Attest 1202 RRBI.

6. When the RRBI is not contained in a test pack or other heat
absorbing  packaging material, eemove the RRBI from the
sterilizer and allow to cool for an additional 10 minutes prior to
crushing.

7. When the RREI is contained in a test pack or other heal
absorbing packaging material, the test pack or any other heat
absorbing packaging material should be semoved from the
sterilizer and opened up for 5 minutes to dissipate heat prior (o
removing the RRBIL Then allow the RREI to eool outside the test
pack for an additional [0 minutes prior to crushing.

8. Check the throughput chemical indicator (CI on the lubel of the
RRBI. A color change from rose to brown confirms that the RREBI
has been exposed o the stean sterilization process. This CI color
change does not indicate that the sterilization process was
sufficient to achieve sterility. If the chemical indicator is
unchanged, check the sterilization process monitoring controls
and investigate placement of the RRBI in the stertlzer.

9. Press the cap down. Crush the glass ampule of the RRE] in the
crusher well of the Attest 190/290 Auto-reader. Hold the RREI by
the cap and tap on & hard surface, but not on the Auto-reader, unii
the media wets the stip at bottom of the vial. Then incubate the
REBI. Ses the Amest 1900290 Awto-resder instructions for
further information relsted o operation.

10, Each day that a processed REEBI is incubated, crush, tap and
incubite at least one non-processed Atest 1292 RRBI to use as o
positive control. Write a *C" (for "conirol "} and the date on the
label, The positive control should be from the same
manufacturing date and ko number as the processed RRBI in the
incubator.

1t 15 a good practice to use a positive control for a visual color change

sach day a sterilized RRBI is processed. This helps ensure:

* correct incubation temperistures are met,

= viahiluy of spores have not been altered due to improper stofage
temperature, humidity or proximity 1o chemicals,

» capability of medis to proamote capld growth, and

« proper functioning of Attest 190/290 Auto-reader.
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[1. Incubation and Reading:

[ncubate the positive conteol and sterilized Attest 1297 RRBI for 3
hours at 60 + 2°C (140 £ 3°F) in an Attest aufo-reader. See the Attest
902590 Auto-reader operating insiructions for the proper use of this
equipment. Positive results are available within 3 hours, Tn the Attest
100 Auro-reader periodic readings are automatically taken and
positive results are provided as soon as they are obtained. In the
Arest 19 Auto-reader, earfy detection of positive resulis may be
obtained by reading both the positive control and sterilized ERBIs at
convenient Bme intervals earlier than 3 hours such as | and 2 hours,
The final negative RRBI reading is made at 3 hours in both Attest
1900200 Auto-readers. After the final reading is obtsined the
processed RREBI may be discarded.

The processed REBI and the positive control may also be further
ineubated at 60°C for a visual pH color change. Examine the REBI
for early detection of positive results (media mrms yellow) at
convenient fime intervals such as [2, 18 and 24 howrs. The final
negative reading (media remains purple) for a visual pH color change
is made at 438 hours. The positive control should show a yellow color
change of the growth media within 48 hours,

Each facility must establish the final readout ime in ats policy and
procedures, The policy should be based on manufacturers. instructions
for wse, scientific knowledge, current recommended practices,
applicable compliance requirements, medical supply inventory levels
and the risk to the patient if the medical device 15 not stenle.
Interpretation of Results:

The positive {unprocessed) control RRBI must provide a positive
flusrescent result (red light or +). Processed RRBI rasults are nol valid
until the positive control reads fluorescent positive {red light or +), With
the processed RRBI, a positive (red light or #) resull means a
sterilization process failure may have oocurned.

The final negarive processed RRBI reading for a flucrescence change
(green light er -) afler 3 hours of incubation indicates an acceptable

Readout Reliability Data:

sterilization process. The positive contral should read positive (red light

ar +) at three hours. If the positive control reads negagve (green light or

-} &t three hours, check the Attest |90/ Buto-reader Operator’s

Manual Troubleshooting Guide, Retest the Anest 190290 Auto-reader

with @ new positive control. The processed RRBI results are not valid

until the positive control reads fluorescent positive (red light or +).

If the processed REBI is further incubated for a visual pH color change,

when special studics are desired, then the media color change from

purple to vellow will also indicate a sterilization failure. A final color

change result is made at 48 howrs,

Act immediately an any positive RRBI results. Determine the couse of

the positive RREI following current facility policies and proceduses,

Always retest the sterilizer and do not use sterilizer for processing loads

until three consecutive RRBI results are negative.

Disposzal:

Dispose of the used Attest 1292 RRBI according to your health care

facility policy. You may wish to sterilize any positive biological

indicators prior to disposal.

Storage and Shelf Life:

= Store the Amest 1292 RRBI under pormal room conditions:
59-86°F (15-30°C), 35-60% refative humidity (RH).

* Do not store the Attest 1292 RRBI near sterilants or other
chemicals,

* The Anest 1292 RRBI has a Z-ycar shelf life from date of
manufacturer.

* The lot and expiration date on each package is described as:
& ez
year of v:quml;:mt
month of expiration
bot TDy

The 2 hour and 48 hour incubation times have been correlated with a 7-day incubation period. Sterilized indicatnrs were examined daily for
detection of a vistal pH color change. The 3 hour flucrescence change reading and the 48 hour visual pH color change reading were compared
to the T-day visnal pH color change readings to determine the resdout reliability of the indicator, Readont reliability of the Attest 1292 rapid
reddout biological indicator was determined using the sensitivity caleulation described below: ’

Sensitivity = O ives after 168 i x 104
Muember of Growth Positives After 168 hours
Attest 1292 Rapid Readout Biological Indicators
121°C/250°F Gravity Displacement and 132°C/270°F Vacuum Assisted
Steam Sterilization Process
Readout Reliability Summary

Gromarth Fluprescence
Sterifization Incubation # Tested | # Growth  # False # False # False
Process Temperaturs Pasitives Megatives Scnsitivitd Megaives  MNegatives  Sensitivity  Sensitivity

168 hrs at 4% hours  at 48 how at2 hours  at 3 hours  af 2 hours at 3 hours

121°C250°F
Gravity
Displacement  80°C/140°F 1620 200 5 904 36 0 93 10
132°CRTFF
WVacuum
Assisted B 140°F 1270 654 2 997 101 0 33 10

These dats demonstrate that = 7% of the 7-day (ie. 168 hours) growth visual positives wenes detected by flucrescence within 3 hours of
incubation and by the visual pH color within 48 hours of incubation. The 3M™ Anest™ 1292 Rapid Readout Biological Indicator, therefore

meets readaut relizbility of = 97% for the 3 hour fluorescence results and the 48 hour visual color change results,
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Hosp 1 i85 % %

SATER I R RS =

RN/ LRLE JEIPED

& =1
g =40 A P BLPER 2 g Ry
- -/-/---/ >5.9 -/-/---/ >5.9 -/-/---/ >5.9 -/-/---/ >5.9
= -/-/---/ >5.9 +/+H++-/1.9 -/-/---/ >5.9 -/-/---/ >5.9
= -/-/---/ >5.9 ++H+++/1.0 -/-/---/ >5.9 -/-/---/ >5.9
= -/-/---/ >5.9 +/+H+++/0.5 -/-/---/ >5.9 -/-/---/ >5.9
I -/-/---/ >5.9 +/+H+++70.3 -/-/---/ >5.9 -/-/---/ >5.9
I35 >5.9 1.9 >59 >59
Hosp 2 :#%& % %
Ul BN O 0, S VALK 90 UF - )
&=t
S BEPEER ¢ Pos LB @ ®p ISR
- -/-/---/ >5.9 -/-/--=/>5.9 -/-[---/ >5.9 -/-/---/ >5.9
= -/-/---/ >5.9 -/-/---/ >5.9 -/-[---/ >5.9 -/-/---/ >5.9
= -/-/---/ >5.9 -/-/---/ >5.9 -/-/---/ >5.9 -/-/---/ >5.9
.8 -/-/---/ >5.9 -/-/---/ >5.9 -/-/---/ >5.9 -/-/---/ >5.9
I -/-/---/ >5.9 -/-/---/ >5.9 -/-/---/ >5.9 -/-/---/ >5.9
= >5.9 >5.9 >5.9 >5.9

Hosp 3 5k & % (45154 17)

A (Pl g /1B

L EN
T T L ) SN Rp & p
- +/+/+++/ 4.4 -/-/+++/ 1.9 -/-/---/ >5.9 +/+/+++/ 5.7
= +/+/+++/ 0.1 +/+/+++/ 0.3 +/+/+++/ 0.1 +/+/+++/0.2
= +/+/+++/ 0.4 +/+/+++/ 0.4 +/+/4+++/ 0.5 +/+/+++/0.3
T +/+/+++/ 0.5 +/+/+++/0.3 -/-/---/ >5.9 +/-/---/ 2.2
I +/+/+++/ 0.5 +/+/+++/ 0.3 -/-/---/ 5.7 +/+/+++/ <0.8
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Hosp 4 :#&% %% (R FMRF » 4= - 10min~ 4= - ~ = 30min~ 4=z ~ I 45 min)

RN/ LRLE JEIPED

=
S BLPER ¢ BEPL R @ Kp Bp&Fp
- -/-/+++/>5.9 +/-/---/ 3.8 -/-/---/ >5.9 +/+/-++/ 0.1
= -/-/---/>5.9 -/-/---/ >5.9 -/-/---/ >5.9 +/+/+++/ 0.5
= -/-/---/ >5.9 -/-/---/ >5.9 -/-/---/ >5.9 +/++--/ 1.3
U -/-/---/ >5.9 -/-/---] >5.9 -/-/---/ >5.9 -/-/---] >5.9
I -/-/---/ >5.9 -/-/---] >5.9 -/-/---/ >5.9 -/-/---] >5.9
Hosp 5 :#% % %
B (B d R )
=
LB E s B & P RN\
- -/-/---/ >5.9 -/-/---/ >5.9 -/-/---] >5.9 -/-/---/ >5.9
= -/-/---/ >5.9 -/-/---/>5.9 -/-/-=-/ >5.9 -/-/---/ >5.9
= -/-/---/ >5.9 -/-/-==>5.9 =/~/-==/ >5.9 -/-/---/ >5.9
7 -/-/---/ >5.9 -/-/-=-/>5.9 -/-/---/ >5.9 -/-/---/ >5.9
I -/-/---/ >5.9 -/-/---/>5.9 -/-/---/ >5.9 -/-/---/ >5.9
= >5.9 >5.9 >5.9 >5.9

Hosp 6 &% % %

CENENCE T SR TE D

L EN
g =40 A ¢ BLPLR 2 R Rp s Fp
- -/-/---/ >5.9 -/~/---/>5.9 -/-/---/ >5.9 -/~/---/ >5.9
=y +/+/+++/ >5.9 +/+/+++/ >5.9 -/-/+++/>5.9 +/+/---/>5.9
= -/~/---/ >5.9 +/-/---/ >5.9 -/-/---/ >5.9 -/~/---] >5.9
T -/-/---/ >5.9 +/-/+++/>5.9 -/-/---/ >5.9 -/-/---/ >5.9
E -/-/---/ >5.9 -/~/---] >5.9 -/-/---/ >5.9 -/~/---] >5.9
= >5.9 >5.89 >5.9 >5.9
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Hosp 7 #5% % %

SE RN LRI JEIP D

o=
g =40 A P BLPER 2 g Ry
- +/+/+++/ 0.3 +/+/+++/ 0.4 -/-/+++/>5.9 +/+/+++/ 0.4
=y +/+/+++/ <0.8 +/+/+++/ 0.4 -/-/---/ >5.9 +/+/+++/ <0.8
= +/+/+++/0.2 +/-/---/ >5.9 -/-/---/ >5.9 +/+/+++/ 0.3
T -/-/+++/>5.9 +/+/+++/ 0.3 -/~/---/ >5.9 +/+/+++/ 0.2
E +/+/+++/0.2 +/+/+++/ 0.0 -/~/---/ >5.9 +/+/+++/ 1.1
= 1.5 1.4 >59 0.6

Hosp 8 :#%& % %

O RN Y] CRLE P

=
ABPBE P ERE S Rp#FR
- +/+/+++/ 0.7 +/+/+++/ 0.4 -/-/-=-/ >5.9 -/-/---/ >5.9
= -/-/---/ >5.9 -/-/---/ >5.9 -/-/-=-/ >5.9 -/-/---/ 5.5
= +/+/+++/ 1.3 +/+/+4++/ 1.4 -/-/---/ >5.9 -/-/---/>5.9
= +/+/+++/ 0.2 +/+/+++ 0.3 +/-[+++/ 2.3 +/+/+++/ 0.9
7 +/+/+++/ 0.7 +/+/+++/ 0.7 -/-/--- >5.9 +/-/---/ >5.9
= 1.7 1.7 5.1 4.8

Fact 1 385k & %

SR (RIS [ R )

&h=x
g =40 A P BLPLR ¢ g Rp s Fp
- -/-/---/ >6.6 -/-/---/ >6.6 -/-/---/ >6.6 -/-/---/ >6.6
= -/-/---/ >6.6 -/-/--- >6.6 -/~/---/ >6.6 -/-/---/ >6.6
= -/-/---/ >6.6 -/-/---/ >6.6 -/~/---/ >6.6 -/-/---/ >6.6
T -/-/---/ >6.6 -/-/---] >6.6 -/-/---] >6.6 -/-/---] >6.6
I -/-/---/ >6.6 -/-/---/ >6.6 -/-/---/ >6.6 -/-/---/ >6.6
= >6.6 >6.6 >6.6 >6.6
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Fact 2 :#% % %

SE RN LRI JEIP D

=
g =40 A P BLPER 2 g Ry
- -/-/---/ >5.9 -/-/---/>5.9 -/-/---/ >5.9 -/-/---/>5.9
=y -/-/---/ >5.9 -/-/---/ >5.9 -/-/---/ >5.9 -/-/---/ >5.9
= -/-/---/ >5.9 -/-/---/ >5.9 -/-/---/ >5.9 -/-/---/ >5.9
s -/-/---/ >5.9 -/-/---/ >5.9 -/-/---/ >5.9 -/-/---/ >5.9
I -/-/---/>5.9 -/-/---/>5.9 -/-/---/>5.9 -/-/---/>5.9
= >5.9 >5.9 >5.9 >5.9
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