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Grade A and Grade B microflora by group, 2001-2009

Gram-negative Fungi, 1%

Gram-positive
P rods, 2%

Micrococci (and related) 38%

sporing rods,
13%

Staphylococci 21%

Gram-positive

Bacillus (and related) 13%

non-spore
forming rods,
3%

Corynebacterium (and related) | 3%

Rhodococci (ZLER 1) <1%

<1%

Pseudomonas (and related)

y —

Tim Sandle. 2011. PDA J Pharm Sci and Tech 2011, 65 392-403
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Gram-positive
cocci, 81%

CIDZ s 13 X WK EZ A FR

FE R C Z&IX D X
Gram-positive cocci 63% 41%
Gram-positive sporing rods 10% 19%
Gram-positive nonsporing 14% 12%
rods
Gram-negative rods 12% 20%
Fungi 1% 8%

*2000-2009 £ $¢ #5235 C X, 20/DEIX

Tim Sandle. 2011. PDA J Pharm Sci and Tech 2011, 65 392-403
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USP38 (71) STERILITY TESTS

« These Pharmacopeial procedures are not by themselves designed
to ensure that a batch of product is sterile or has been sterilized.
This is accomplished primarily by validation of the sterilization
process or of the aseptic processing procedures. Z5 8B4t HixX
LRSI T I A B R MR B TR E KE. TEEER
B IIE K TR B A T 2REH

e The test is applied to substances, preparations, or articles which,
according to the Pharmacopeia, are required to be sterile.
However, a satisfactory result only indicates that no
contaminating microorganism has been found in the sample
examined under the conditions of the test. A< 56 1& FH T 24 #iLep
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FALEED i, 28
5

g

>

2=113.8-103.8
=10.0°C

Frooc =245

i ]

/

0 i
SE
3
1 ~
2
o

0.1

1200c = 0.3

g S S
@«
[
~
=3

100 105

.-
B
n»-

#E K

X _ LgFr, — LgFrp,

T, - T

BT RS L, Ty N R

_LgFr — LgFr,,, 1

T — TRef V4
T,
F T—Tge
Ref _ 1072
Fr

U, F;, F flFo

Firz = Dy (LgNg — LgNg)
— Dy XLR

« UHE R ERE TSR KERE, HUrs

« Fr ZHBFERETTITHEMKERNE, S58ENMENTX,

EI] F(T'z) H

. Fref ﬁﬁ%%ﬁ\g\ﬁg? Eﬂ%ﬁ%%ﬁrﬁj! El]F(ref. z) H

* F, B187#£121.1°C (250°F) T K FHCK B i 6], P

F(121.1°c, 10°¢)

F T=Thef
R —107 =z
Fr

11



Introduction to Drug CGMP

ZAEFINHA

o BHRREE FHREEF

- %315

o VRAL K AR PR K Y ol B B R
- WHRER
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— K% L=1/RKT
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KEZE L
o RAEXRKES A (RKT) 1515

1 T—Tgef T-121.1
== = 10
RKT 10 = 10

L

- ERERBETHRAE (10580 PIF=4 8K E K15 R
THESRERE TP EMREKE RO BTE KRB E (8D

- BRSAAKKEREMSBEEMER, R2ESRERT
KISEHORBERE (08D , ZRESEEREERRE T KE
1.0 BT AL B K B ROR A 2

- R -RBEBERESSREENKEIRKR.

REFEFFF K18 (2=10°C, Tref =121.1°C)

WL NG d=247 | #5E A 121.5°C (T) Fo =YL xd
30 30 0
60 32

0
0 0
90 40 0 0
110 55 0 0
118 70 0 0
120.5 90 0 0
121.5 105 0.025 0.049
1215 112 0.123 0.295
121.5 116 0.309 0.913
121.5 118.5 0.550 2.012
121.5 120 0.776 3.565
121.5 121.1 1.000 5.565
121.2 121.2 1.023 7.611
80 115 0.245 8.102
45 97 0 8.102
35 80 0 8.102
30 63 0 8.102
30 45 0 8.102
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FO = ZL X d — d [LT1 + LTZ +LT3 + .- +LT(n—1)]
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Xo Xi Xp Xg X Xs X Xp Xg X,

RERE, 5o (X fB)
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Fprhy = F(1,,,,2) = X 10 ren/2t
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AR K BT AR HE X 5l (USP)

T

4tk K (PW) x

ESAKWED  mese. <3 - WEE: <0.25EU/mL

(25°C)
ZHARIUPS £, <0.25 EU/mL
RIES) TOC: <0.50 mg/L ABR "
ETAK WEZE: <1.0 EU/mL
Water for HE#: <100 CFU/mL,
hemodialysis To&k BT & (P. aeruginosa)

RUEK 5B 3K K EAL R Ebr i

i 1% B gk ESAK

HSZE (us/cm) <10 mL/a3: <25
25+1°C <13

—— e

>10 mL/B3E: <5

TOC (mg/L) <0.50 <8.0
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S At A K R v 2k

ZR /K (Distilled water) o FEHI/K (Lead-Free water)
FFKIEIK (Freshly distilled water) +  FE&EMAMIK (Chloride-Free water)
EBF/K (Deionized water) o THANMIK (Organic-Free water)
#FEBEFK (Freshly deionized water)
EB-FFRIM/K (Deionized distilled water)
I ¥EK (Filtered water)

B4l (High-purity water)

&K (Ammonia-Free water)

FECO27K (Carbon Dioxide-Free water)
THEMFECO27K (Ammonia- and Carbon Dioxide-Free water)
55K (Deaerated water) .
RIZFFiL 7K (Recently boiled water) 1
FEEIK (Oxygen-Free water) o
¥RFFAK (Water for BET or LAL test) — V5 FZK.

e o o o o o o o o o o o o o

A K AEST FK RSt

® EEFE/\é}E
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¥
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HIZGHKE RAEE BT JEH E S

 #BIE(Ultrafiltration)

- ZBRABRE RS T AFAZE2ADa) YK, KRN
KB M EEIER. THEMENRTEKEE.
- WK RN, TEERAENA, BRAEVIE.,

» R¥ZF (Reverse Osmosis)

- WIHKRIS%ER, BERR (WEWR. HEDRM
HNEFELE) TR 1-2 logffr. HEAT TEMERE YT
KEE.

- ER BN ECEE, BEHERSUR, ¥ BB

HE.

RIS A IS IE 1 BE 2 ]

Ultrafiltration

Particles and Silt

Dissolved . Macromolecular
Water Salts Organics Bacteria Organics
Feed Water

Ultrafiliration Membrane \\‘\ W

Reverse Osmosis

Product Water

Water Salts %fé;’,',‘{gg Bacteria M Organ',cs' Particles and Silt

Feed Water W
RO Membrane \Q T va b 4

https://www.freshwatersystems.com/t-waterultrafiltration.aspx

Product Water




Introduction to Drug CGMP

HIZGHKE RAEE BT JEH E S

o TAEME IR
— 0.45 T3k B 0.22780K
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- WPEOLHRRE. EHRITE. HERE

HIZGHKAE M RGEE B ITls F2H = S

o 7X7¥ (Distillation)
- EBRWEMTAREDYIR, BT TR 3-4 log HAL
- FAREBAEHTE R PTE TS 3
- RATREFRRIEK H A R MR ARTE R TS 4o
- RABARTH RS, B G RIEE G G
o fEREM S
- REKIEEMBIN, BARsMA, BFIEMERE R
- EHHEE
- BRAELHE, ETRRHETHEABK
- FABEOEFE. FEBKTAS




Introduction to Drug CGMP

fKFE ARG AR

Bokit
gliflrk - & B
NN

=

PAZEY HK

ES KBRS E A

WIE

10
P 3
EFRG | W
-

i R R 2
TRAEDIE B XS HEBE ARBE




Introduction to Drug CGMP

il 245 K A2 72/ 3 B 2R 58 B S8 UE AR A

o BENATREKHIZGRKES. BEMSIRRGHE BG4
B (ZL—MA) PlE. FE - MREMRRREE.

« IRIERI B FEE PIEIERE K R G RE RS A AT &
e R EZRAIK.

o ISUFHTEL: IQ. OQ. FIPQ
o WiFTHRIBEABENAANEELR

1.

T RE FF R SR K A= H 7K H R B

2. BEELKE RITiRE
3.
4. BITIQM B RGIHLHIQMH, MAE It B4R MR,

EREERG. B&. BHRSMEN RS
BRRR . UL LR A BB R RIS

il 245 K A2 72/ 93 Bt 2R S8 B S8 AE AR A

o WIETHHEESENIIANEEDR

5.

EILOQM B RAHFEMOQIN H : &I AL L4
RORENZH RABIT R €. FEREER. B
5 R GUARIE L KA R R

BPQIF ARSI EMAHRIAIAE . BN KRB E
WITHERAKTFMARRE. DERRESHRESHES.

7. WRERIET RERGEIIN, DEERRE
8. FFEVRIEAH. BRMMNRSELEP RN SENE, B

gg&%&%%&%\%%ﬁ%ﬁﬁ%%i%ﬁ%%&%%
B

B A GIBITROUK E I & THRI A BB TR

10



Introduction to Drug CGMP

IKASGHIHT

o HERREFIKRGHE RN EEFER

« WEAENAETRIE

o [AERPEERIF M ROKIEABRAZSHEE
— ' WIHOKIEE>80°C;  >60°CHFEME#HIKIEIR
- PUEA Tt iR R4
— ATRUR KA H Y, (HARRERBRAEME
- 5Bt R A, MREE

KRG B-52

. WLEHE
- %@@ﬁ BEAMAERE IRUEY, H,0, O, THZMIE
- ZWERW, REAFEFLMA
- UV, RS EE 2N, RERLE0,MO0,
- fZER: REO,+K+UV,, ,,—20H+0,
o TELRE SRS
- S5HEHEZEIAGES, ARIEHITE,
- BIXEK/H,0,+UV,5, ,n— 20H
- ZREEBREIIESEF, AT EKTEEFmERRE

11



Introduction to Drug CGMP

BT 4P AiEE

« BIARGIBITHHENRENE
o FESLANSEHEXS S  ETE AR B SRR S

iNEARAIES

o LG Z B RIK TR i PR
o EIMPATHERT R
o W LFECAF I EY4EF R TR

« BUMARGMEIERHREEE TR

VSIS

o BURESIR . BB RECEURE B R AL SC R AR
ZHKHIRE

o HURE R NLR AT BEFE (R A R ERERITAE A A
« FERARAEKBEEEANBYE

s HRPHEEELEYR, FEEMEDRER
Ry o A

« BRI TCR BRI R 4L AE VIR TS G DL

12



Introduction to Drug CGMP

A KRG HE WA ED R

o BREHN G HHW. WPDEH G HE
- AIKIEE WK

» KE#Coliforms

» ZEH|HiLegionella

» BB I B Pseudomonas

» fﬁﬁ
» JRAEZHY)

- SAK I E LR

» SHEEEEMUE Sphingomonas

» {HE/REEFTE Burkholderia
» BREKE Ralstonia
» FZFFE Methylobacterium

» BEFFHEMEE Stenotrophomonas

» 3 HFTE B Mycobacterium

3L FF 5§ Methylobacterium

#1245 7K R G 1) WA I L /5 /DA TR13

2K iRIR USP WFI EP WFI JP WFI
B | AEEELN | BEBUUR | imzg baateRmi A
2 (B §
e (RS % (BR. TOC) .
WTE | oo~ BE 100 M | wak,
100 L) = A (BT 100 mL)
PCA, 30-35°C
WAV | FPILi-BERiE(PCA), 30-35°C 48-72h; BRR2A | R2AZEAE, 30- | 48-72h; ZER2A
¥ BEfE, 20-25°C X 5-7R (>96h) 35°C X 5K IRfE, 20-25°C
BHE X 47R
B BUREE 22N
4 2-8°C R 12/ U o B RS2 7E (€5 = ’ m MTEAE2-
EREM | ), S/ Rl REER RCF 1N o
Lozl
5 4 WA MR R TEURE, BA K AEH, BE
P LR &R BltASER
TEEWERHE, A SEbRE; A4 < 10 CFU/100mL;
BRI HEWFIER HEE <0.25 EU/mL

<100 CFU/mL
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EYIRR-2K R G5 FpR

EVIRE R E X

o BEEEKBEESVESIFREE
R IR EIRE -

e “Bacteria that attach to surfaces
aggregate in a hydrated polymeric
matrix of their own synthesis”

— Costerton, Science, 21 May *1999

* “Biofilms can be defined simply and
broadly as communities of
microorganisms that are attached to a
surface.”

— O’toole et al, Nature 413: 860-864
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du/pregersb/microbi i i html
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A=W RR I R

C X am hevefore 1 booFilml )

Default mode

Community

i — =

— Jefferson, FEMS Microbiol Letters 2004. 236:163-173

EVERIZ S R R

Intracellular
Signaling
" A
= Organic
Acids
— A == H,-producer
Metabolic =
€ Hy-utilizer

Intercellular
Signaling

Interactions

@ -
== @ Fermenters

Sugars

Davey and O'toole. Microbiol Mol Biol Rev. 2000. 64(4): 847-867.
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G} Gk

o« XM KA RABIERN
i 32 /AT 77

o BERMAEMREREE

YRR - SIS B

D55°C {E‘

B FIFE | BRZBRIOEDE
P. aeruginosa 0.76 ~4.5
S. parapaucimobilis 1.88 ~114
R. pickettii 0.67 ~3.5
AR RRYR
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Sphingomonas parapaucimobilis ZEEEM AE
KETERMEYE (1/100 TSB. 4 days. iR

Viable cell population: ~ 3 X 108 CFU/cm?

Ralstonia pickettii ZEZE4k 7K 5 ]
AR (FEED
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Ralstonia pickettiiZE 24k 7K LR g
RETEREDE (ZR. 14K)

Ralstonia pickettii?E Zli{k 7K 5 )
AKEANTRKTF (B

Log,, CFU/mL

7.0
6.0 -
5.0
40
3.0 ‘ 15.0
g’é”d
2.0 . —a—log CFU/mL #1 100
1.0 'A—-—A’A -/~ BET #1 50
0.0 K’ 0.0
0 3 6 9 12 15
K

EU/mL
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3

Vi

F5Rl

e USP 38 <1231> Water for Pharmaceutical
Purposes.

* PDA TR69. 2015. Bioburden and Biofilm
Management in Pharmaceutical
Manufacturing Operations.

* PDA TR13. 2014 Revised. Fundamental of an
Environmental Monitoring Program.
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Fops Foo FoERITHE
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Fpio = Dy X (LgNy — LgN,)
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W RERKIE S RS
Overkill approach vs. Product specific approach
Xegm 1L S ED P R
N e 7 5 () B b T
FE i CKE R R) A i A4 S R 2
Fo HCKBAERER )| A TF1570 B BARE R Bibr e
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AR KRBT R

o KEART, AR AR S EE N=10°

o JSYBERBIRMHME: Dy o= 12080, 2EN10°C.

o THRIEIE (PNSURMBEEAZZ )

o ¥ EFHEHME, WTFEHEBIRITFERKF AFg o

- Fuzrie 100> = Feio =D o119 X (IgNo - IgN)
— Fao= 1048l X (IgL0°- 1g106 ) = 12434
o WERKEFY RN “—ARREH K EY M IREFEM
FeoBZ DB R125 8 R EFERF”

o BREBFESZKE GBI ENT, KRR KELA “@HK
B 121 °C 1573807

FE AR 1T R U (8531 1.6)

FE - %of Hic P 4% 1) A Al R R BT RO K AR R

BEHE EFrS BIHHSH
?gfﬁ%/ﬁi SHSRENER | < 100 cFU/FaL | 10,000 CFU/F
0
SHRBMHAE » Diogaec < 0.3 774 0.55 bt
KB BT B AR AR v Np=107° Np=10"°
KEEFRER T M KEE
Fgio <2454k 5738

Fo = Dj211°c %X (18No — 1gNf)
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AMFE 7] /BI (ISO 11138)

o EBX: EHEIEEMAEDINRE KE L2 EA HmAER
MR £& 4t .

o Hi&: b EEN RPN KES RO EYRNEE. EHT
RERFREE. AR Wi, ik, F/RKEEFNEYE
W
- AERBEORZE, EREE, HERZEE

—Fh. EEORME. BT EFNEE EER  g—-
- TR BT KB & 5 Y T 2
- e, ER. EEESERER
— TRE KRR BRI %

HEYraa7 (BD

J 2x10mm
o
- Gx6mm
i U 2x19mm l
' ” o
ff ’Eﬁ ﬁﬁ Gmm
1x25mm ’ A
raided stainless
- \) stesl wire
- Bmm stainless
InB4mim steg|
VR I TR X H
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B 52 14 HI 2 R R

EX/EZUES

il & TR TR R
- B

- R

L = SE R SR
AT BB B F
KE G R 5ok
- W

- WHRERR

T T B 52 14 H 821 75 )

1001~
Qg 10~
Fosal
&
B L
o BT RRER (ARRE) #R
ﬂ%ﬂﬂﬁﬁﬁ%i‘@ﬁﬁ}@? Koshikawa et al., 1984
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it

T i BE X 2 7K B AN P 3 i

WATER CONTENT OF PROTOPLAST
(G WATER PER 100 G WET PROTOPLAST)

o

o
T
1

Ld

(=]

-
o

w
o

2

HEAT RESISTANCE, D,,,(MIN)
]
T

0 s L L L L 1
e 1
10 20 30 40 50 60 70 80 01,5 - + o o
WATER CONTENT OF PROTOPLAST
(G WATER PER 100 G WET PROTOPLAST)

Beaman and Gerhardt., 1986

SPORULATION TEMPERATURE (°C)

Fe N T 52 PR

Fii 25 2 #UFF B (Bacillus subtilis 5230) ATCC® 35021™ #1F
AT B RIxT
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BT #2541

R FR DE (43P SR
W IR B ZF AT B EARRBW. ZrhEF .
G. stea?othermophilus 1.5 ~ 6.0 23&h® Pflug and Smith, 1977.
BT EARFREW. FrEF Pflug and Jones, 1981.
B. coagulans 4.9 ~ 9.747450@
ERRE BB 03~ 1.5

C. sporogenes ATCC 7955

WLK: 0.7 5O

Berger, et al., 2000.

MR AR K. ZEM: 0.4 | Odlaug, et al., 1981.
Bacillus subtilis 5230 ~0.7 53O
(1) Dpyees (2D Dyysre

AEKE T2 FABIKIR 32 {4-USP37

RELE AR HADWE | FEEE | RIERE
W g B ZE AT
-~ (G.sterothermophilus)
el HEFIRE (C. sporogens)
1o FEECEE R (B.subtilis) 0.3-3% |1.2-14%r| 3-324
45 2 AU A (B.coagulans)
1X106- 5X 1057 F/45 =71
HEZ5 | MRS R AR
600mg/L, 54°C | (B.Subtilis var. niger) 2.5-5.84r | 10-274 | 25- 684y
AAXHBE60% | 1X106- 5X 107HIT/HE 57
Fi R
(st | (B-atrophaeus) 1-3% 4-144% [ 10-324>
i 1X105-5X 10571 F/48 = 7
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DIENEHE (IS0 11138-1)

o RN
- ZRHKMB+EHE
o BAMEHE
— Stumbo-Murphy-Cochran (SMC) ¥

U;

DT - lgNo - lgNUf

— Holcomb-Spearman-Karberi%:(f8]#8 HSK%)

UHSK

D = fogioNo + 0.2507

BA 473 B

H Halvorson I ZieglertR #& VARA 7> At AL K B -

v=in(?)

XA,

NARRBFAPATHE s NS T P 2 A M

nRR T E B PATRE i B
rRAEFEREAERRE AR
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N=0.1

A EH: 10x01=1

1312 3 4 5 16 7 8 9 (10 1 2 34 5 6 7 8 9 10:1 23 4 5 6 7 8 9 10

BHYEAEZR P(0) = 9/10

o 10NPATHER, WIIIH e B EVE EI7E 0.105-2.302 7]
o 20NPATEER, FIIIH PR B E TS EIFE 0.05- 3.002 18]
o 1000/ PATHES, ATV H AP A M B ETEEITE 0.001- 6.9 [7]

BA P73 Bk

N=0.5
WA EE: 10x05=5

BIHEHEZR P(0) = 6/10

N=2
A EH: 10x2=20

B AR P(0) = 1/10

B 5 P I 10 e 2 X

135

130
125

121°C

120
115

110

RE °C

105
100

95

90

WFIE (%)
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AW e 7 R R I 2 4 (1) (ISO 18472)

BIER (BI evaluator resistometer)
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YR AR TA P

« R —NKERFECRE TRRKEMME
YO H) LR SR

Fgio= D X LR
-D: AV RS H

-LR: FERE R P RAEDBERN BT REE, B
LR =Lg(No) — Lg(Ng)

I:Bio—%‘ I:Phyﬁg—‘ﬁ[‘l‘i

o FEHARET, Foo=Fon
— A R T
- G BINERMA AR TN E AR S RE 2R
— AT R B IR AR
o SEFREMR T, Fpp, > Fgip
- BATRANAEEAE —EER, SEHF, NER

- WMRMGHEHEIF, ESF A2 AERANER, BABIH
BIFJPH 45 R

- WHERS, WUBTREREEFFME, WREKERERAERIER
BRIl BRAE Fop KT Fg
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FBIO—':J thy%—ﬁl‘fi-?i

o WEVEEBHEA 2 RIE KPR T 7 5
AR I KB BOR
- REHCRE B mA MR
- AEATWREERERFBHE, FHBLLRE

o FR, EEYRRTEGREEARKIERERER
HOE 2 A A 2

- ﬁﬁﬁﬁ%ﬂ&ﬁﬁ%ﬁﬁﬁ%ﬁ?ﬁ?ﬁﬁ%%ﬁ%

o VRS VIR AR 2 18 Z A B R

LVPM i KE ) TEH R

o IAH: WA A H R T DU BA A R
(250 F/42) FIRAFEFEHA=Mm, #4T
KW L2 RESRIE?
— 5% & bE
— 20%7% & ¥E
— 50%7% & ¥l
- 10%E H & EREHE
- 0.9% AL BEST R
- FESTHK
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LVPF= i KEH T2 K

BIM F 61 1

o ALGREUH AR (EPTRD WBIENTHER
REFRH AT KE TR R MIE. £
VR I BEARHE

- BIFEH A B & i 32 14 — BISGIE

- IPAGERE GRAFE) &RE (NRKE -RFEMRA
o BIEWBRMAGIE L HEB AT UAF
o AXRWIRFEE: BIEER

LVPFE i KA T EFH K

BIF.FH 561 1

BI (B. subtilis)7E &M= MR H TN #y S 8

5%, &4 0.34 14.4
20%H % bE 0.37 14.7
50% i %) bE 0.51 16.7
10% 5 77 FERESN B 0.22 14.6
0.9% FALBTE S W 0.66 12.8
VS K 0.44 13.9

Caputo et al., 1979
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LVP;= i K E 12 7 vRAd

o EFE0.9% FMERBNFA™ M KE LZ5%
WE ) B

o EMMEIZFRMEHE T 20.9% S SR
(100 ZF), WRED18 T/ K& &

o BEABINAREREHBAEERLNAS

o BITHEKEEFFRMG, FHILRERFELHE
. FolEMF,, 8

« NEABINTE AT THERE

0.9% SN AL Je = KIE KA T

IR BRI Fon AIFgy o (6

RN

140 %iﬁg Ei‘l‘Fp]‘)ﬁ, 7z=12.8°C 12.00
. 1042454
120 - \4 i - 10.00
80
~ 6.00
§ 60
4.00
i 40
|
20 2.00
|
0 = 0.00

0 10 20 30 40 50 60
BAKEREFFEBITR I (250D

F & (2 8h)
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T Fg,

|BI-RLAEH 1 |

ZRE, 20N EEBIN R RN, KA H
EHEENTHMARNRARTN, TEREE A
i R AN
N, =108 fil-F/4%
HH

n 20
N, = In(?) = In(E) =0.0513

LR = LgN, - LgN=Lg(1 X 10%) - Lg0.0513 = 9.3
Foi, = DXLR = 0.66 X 9.3 = 6.154F

BAEXT

EESCELTE

Foio =614 (LR =9.3, Dy, = 0.66%%f )

o Fo=84%% (121.1°C, z=10.0°C)

Fpny = 104738 (121.1°C, z=12.8°C)
- RFBINMAE TR

» LR= thy/ Dy51c=10.4/0.66 = 15.75
ISR S K AT B R E RS 1000 CFU/SE, 15HRE
RITRHE (D) BEHITE0.66702 A, A, FofHN 8.4
?;@P HIR RO E TR P E = i K8 J5 AET0 B BB = v i B

, LgNg=LgNo - thy / Dygc =3.0-15.7=-12.7
PNSU = N = 1027 <10
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W& e T 2 AT R BIVP Y

YImstE KE R | -BIRFI %M 2

o R E R AR S R B OR AT RE
- 10T/ 6, THER 100N T/ 6
o R AR 4 2 A R B R i R
— Dyyyoc= 03080, THEKTRA0.52%h
* Fgic=Dya1oc X (LgNg- LgNg )
= 0.5 X[1g100 - 1g(10-9)]
=0.5 X[2- (-6)]
= 4.0, Hin—zZ4aE WS008 EAXT R E T ZFEZEX

vE R AR 2 AT B BIVFAY

/LY SR e ETEELE

o BEHEWIZEAMATE (G.sterothermophilus) BIf§tHE
- fATHE, Ny=2X107F/BI
- FFMHE, Dyyec=2.0504F
o BTETFERSODHKKEEFE, bHEHER
FHRTHE
» Fo=Dyypec X (IgNy- IgNg)
> LgNg=1gN,- Fy/ Djyyoc) =6.3-5/2=3.8
> Np=1038=~6.3 X 1031+
o [: AEBI\HATEHFHENEL63 XI103HTF, KE
/P& TE B RUE-ZER ?
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W& e T 2 AT R BIVP Y

YImstE KE R | -BIRFI %M 2

o 1. REBIfITRAHEANET63 X107, KH
A& LERIEZER?
o BPRRZL: Ny=2X10f1F/BI; D,ypoc=2.00%F
o HEMFBIME FHEE6.3 X103 F/BIFT B EMF, 4
Fgioc= Di21o¢ X (LgN(-LgNg)
=2.0 X [Lg(2X10%)-Lg(6.3X10%)] =5.0%"

° Fﬁﬁ%%%% N0=100; D1210c=0-553\%'13

o HHEPMEFASOHERFE, RENHRTHE
LgN; = LgN,- F)/ D yec= 1- 5.0/0.3 = -15.7
N=PNSU=10"157; N <10 (FTCHEFIFtrHE)

v R G G o AT BIA T
HEKETZB [Cemmsss |

o TERKEBHNKELE
- AT L/ A B K E
- KERMITER
» FofE M Fg;, > 12535
— IR L D IR AR 2R VR X 5 E AL
— RGBT 5 AT W BRI Z K
» 7 & 8>1 X107 F/BI
» T HAED, 5, o0 1.5
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e PR T 2 AT I BIA T
EEEKH T2 V- RIS [pimpzems |

YIERKE (203Z8FkK) , F fH16-205-4

FIEBHEKHE. ¥HE, EHENAHLER

- BIfi FiE4a%0E2.3 X 10%BI

- Dy =1.855h

T FgfE

Fgio = D121 ¢ X (LgN-LgNg)

=1.8 X {Lg(2.3 X10%) —Lg[In(20/19)]}
=13.854%

w/NF B, fE 33K T 12508

e e 2 AUAT IR BIA T

I K L2 - ESSEELE

MR KA (203Z33K) , FylH16-205-4F

20BIFEKE . B55%)E, 18R, 24P

- BIfi 726 %&E2.3 X 10%BI

— Dy oc=1.853%P

WHFE

Fgio = Dy31 o¢ X (LgNy-LgN)

=1.8 X {Lg(2.3 X106) —Lg[In(20/18)]}
=13.24 5k

B/NF EFFg, AR F 124574
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WE R T ZF AT B BIA T
WEKE TZRITH-BVHY [ simmzm 3

o WMRERMAEBIEEERK, N
— JEK T AT ]
- REBINzER R /NF10°C ?

« MRATFHEESR
- ERMLKBEDHIABI

— WA SR UMK A, RE\EAESBEETHE DR
BTHERTE

ZfE X B R R

o ERDEZU NI BRAN, KEREZERICKIEL,
RES LRI R AR T AR AL

. )ﬂ??ﬁ%{%;%‘“ﬁi M EERCR BE (FRCKH I (8]
» Feny

« RARAFERETHEFE

T-121
FPHY = z 10 : At

o FRESCKEN A, 121 CCS IR, EH0°C
o FHF B R Wl 2K B 72 7 5 BIH A KR
o HfEARET10 °Ch, Fop BRI ARERIZRLL?
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BE (o©

BN T EF 5 R R

L = g g
140 - BERE RitFy,, 8, 2=12.8°C 12.00
& \l 10.4 min
120 - bty 10.00
B I A 7 oo
8.00
I
80 - i
I 72 6.00
60 I &1t Fofd, z=10°C
I 4.00
40 I
I
20" I - 2.00
I
0 0.00

BROKEEFIZITRE (8D

F{&

M ZE

A\ = |

FR TEMRBIA—NKE L ZEFN KEY SR
B BCRE, TERNE R, EMF fE, FHF
5> FBIO{E"

Fouy (B RS 7 R

- Y EHE10°C, BF|Fof

- Y AEBUR A BIFEAME, BEIF, &

FeiofE H BIAUAT H & H K

XA FREMEEABE R, TRASERGER
B XTEEF MK EE R SR AT PR A

o
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R X RN 2SR T IR B AT M B X4, %X
H’J@f& A & RS EEN T, HSRARE
W DR T FIZ XA N, FEH,  ATRRYE 7 B X A
BE. REUKEEESHBATIES

> RI\ET[BFNTIRER TR, HEARXN

0. 1]208

Cn=10Nx [D
> ATER ISR AL ) RO N TR AR

TE: FFI1SO14644-1F1EFx GB 50073-2001 7 [#) 58 X IEAHH [
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54T MLV 19 20 5 E AR

SR ERME (201048 (PEBSHEOT)

AR ANRILHIE AR 4

TS WEERNE (s ) BEFonfnBnBE DRSS mlil. BTIES. B

3518 0T,

® s

UROPEAN COMMISSION

g
i‘(* *ﬁ' NTERPRISE AND INDUSTRY DIRECTORATE-GENERAL P . .
* 7 Q ) =
i Consumer goods t ?’:‘E%{éﬂ é
W <cal
Phar:
((~ U.S. Department of Health & Human Services — e J*‘P
A inistrati i : PrdFREESBeia
EyA U-S: Food and Drug Administration Qo D pTzatior
i == Protecting and Promoting Your Health
-3-

HESH e 5 BRI

> R ERHELE LS ISO/TC 2095 K] ISO 1464471 ISO 14698
Z7%1(Cleanrooms and associated controlled environments)

> EFr GB50073-2013 (V&) BiRIHTEY
> [EFR GB 50457-2008 (EZ TALiER] it i)
> B GB/T 16292~16294 — 2010 (EZLTIERHRE (X) &

BT

51 B AL PR R V)

> PDAFE13SH AR (Fundamentals of an Environmental
Monitoring Program)




| 25 MV VR A R

> ERFERGMP (2010E483T)

- R FBENFS AR RV B E BT 5 A
(X380, FHEFEM., 3% LI MR % X A5
BEIN P A B

- EEUGMP. FDAJEF. USPE XAHiE
- B BRI YDIE B B R K

TET 2 BT FRIEMNg 1

Air outside product cleantooms

Flour outside cleanrooms

1.Adjacent areas

Primary ingredients
Containers 7. Materials

Packaqing o

' 2.8y air Through terminal filters in cleanroom
pp
. PPty

Through terminal fiters in unidirectional workstation

Personnel coming from change

——

Holed glove

Contaminated glove

(leanroom clothing-surface contact

v

Airborne dispersion thro” clothi 3, Clean alr General room air
3 room
_ Unidirectional workstation air
Ceiling, wall, fioor doors o
nr
e Surfaces in contact with products

Bins,trolieys tables, documentation etc 5. Room surfaces Machine
4. Machine + ancillaries

Surface not in contact with products
Inidirectional workstation
Floors, walis Ll

Anclares Scissars, forceps etc

Whyte, W., Eaton, T: “"Microbial risk assessment in pharmaceutical cleanrooms”

Jette Christensen, 2010 PDA Conference
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1. | FHARIX I TEZERENMNTR. R AR

2. | &K TE S AE SR A ISR

3. |®EA B, PLas Kk &R

4. | AR FE. Bk

5. |kl B Bag. BEEME
BFEIFRS

> HVACZR%

WRAER (REmu) SEEMEA (BREED

m“ ST ] ]

2A [ ] RA = N AVERN
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YRR

> ABHIFREIERH
- R8I EBE IR

- %%'ﬁ%g (5&%\ %H%ﬁ\ ﬁé'ﬂzﬂﬁ\ Hﬂ]g\ 'q;‘g)

> NRBIEHITAN
- OISR E R
- BAREMBURRE

> Wi

ST BRI o

> EPrtrdE (ISO 14644-1)

G ORI (R R T H/m?)
0.1pm 0.2pm 0.3um 0.5um Ium Sum

1 10 2

2 100 24 10 4

3 1 000 237 102 35 8

4 10 000 2370 1020 352 83

5 100 000 23700 10 200 3520 832 29

6 1 000 000 237 000 100 200 35200 8320 293

7 352 000 83200 2930

3520 000 832 000 29 300

35200000 | 8320000 2930000
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25 FEAPES)

ISOS | WA X; EEFERHA/EAEMBEHNREX. Bi.

SO 7 S5XEAEFX (IS0 5) BEEHENIEKX (HARAHISO
6, [EANEHEESGEHIER) .

G ELEEERH] . PLRAHRM RIS REKEF M

11-

A5 XA - ZA8FR T ChiF/m3)

) A . € A
ISO 5 100 = ISO5100% | A%, BEZ®E) | A%, BRE) A%, BEHE)
>0.5pm | 3520 3520 3520 3500 3520 3520
>5pm 29 FEHE T E 20 20 THE
ISO 6 1000 2% ISO 6/1000 & x x x
>0.5pum | 35200 35200 35200 x x 7%
>5pum 290 THE TR E x x x
ISO7 | 10000% | ISO 7/10000 & | B (3) CA(#) | B £(3h) CHZF) | B &(3h) CHFE)
>0.5 um 352 352 000 352 000 350 000 352 000 352 000
000
>5pum 2900 THSE THSE 2 900 2 900 THE
ISO8 | 1000004 | 1SO 8/100000 | C (3h) D&EY) | C &(3h) DE®E) | C &GN DEED
%
>05pum | 3520 3520000 3520000 3500 000 3520000 3520 000
000
>5pum 29 000 THE TR SE 29 000 29 000 THSE

* 100 RAL (BRES5WHOREI KR BERER
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il 2595 19 DX P 58 L 1 B K /45 P

. USFDALH EU Annex 1 & Japan G H ,

AR eti1] He ey USP 1116 D) AN ot JP XVI
?ﬁ*(ﬁ‘-ﬁ:ﬁ% 1004%: FHER 1SO 5:4 3k A/B: FrEERIFIA, | A/B: SR A/B: BIEKk
FUE. RE | 3w EAGHE | 1S0TmER | SHERBUEMERE | op. smma | op: A R/AaBR
AT 150 8 Ty | C/D: BKHARTE. | MERRYG 2 | BEAREYG T, &

SHTBA—R.| A—&
AR EARER
MY | B%: 1 CFUM® | BiCRREGRES | A: <1 CFU/m? A:<1CFUM® | A: <1 CFU/m?®
(EIRE | ;10 cFUM? %§ﬁ$ FE | B 10 cRUM B: 10 CFU/m® | B: 10 CFU/m’
+ 7% 100 %o 5 1o C: 100 CFU/m? C: 100 CFU/m® | C: 100 CFU/m?
CFU/m? o D: 200 CFU/m? D: 200 CFU/m® | D: 200 CFU/m?
1SO 6: <3%
18017: < 5% Sample required
1SO 8: < 10% A/B: 0.5 m?
EERERE) C/D: 0.2 m3
ESMED H%:1CFU/m? S5E3REHE | A: <1 CFU/M? A:<1CFUm® | B
BHRE | g s cpume | AR B: 5 CFU/m? B: 5 CFU/m?
90 mmBFRIAL | {750 S0CFU/m? C: 50 CFU/m? C: 50 CFU/m?
A D: 100 CFU/m3 D: 100 CFU/m?

253 1 XA SR M AR R /HE R (52)

x USFDATCH EU Annex 1 & Japan LB i
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Tsuji, K., and S. Harrison. 1978. Appl. Environ. Microbiol. 36:710-714.
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Drug Association. 2013.
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ISO 20857:2010. Sterilization of health care products — Dry heat
—Requirements for the development, validation and routine control of a
sterilization process for medical devices.

USP 38 <1229.8> DRY HEAT STERILIZATION. 2014.
W Z 2 EP 8.2 5.1.1 Methods of preparation of sterile products. 2014

HZZ5# #16/% General Information/microorganisms. Methods of
preparation of sterile products. 2011.

FDA, 2004. Guidance for Industry Sterile Drug Products Produced by
Aseptic Processing — Current Good Manufacturing Practice.

Tsuji, K., and S. Harrison. 1978. Dry-heat destruction of liposaccharide:
dry-heat destruction kinetics. Appl. Environ. Microbiol. 36:710-714.

Li L, Wilbur CL, Mintz KL 2011. Kinetics of hydrothermal inactivation of
endotoxins. Appl Environ Microbiol 77: 2640-2647.
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US FDA. 1997. Points to Consider in the Manufacture
and Testing of Monoclonal Antibody Products for
Human Use.

ICH Q5D. 1997. Derivation and Characterization of
Cell Substrates Used for Production of
Biotechnological/Biological Products.

PDA TR69. 2015. Bioburden and Biofilm Management
in Pharmaceutical Manufacturing Operations.
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» #EFHE (Accuracy) e
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» WESAFEEMME (Robustness and ruggedness)
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A 7T e 4 ) SRS

o 2FMAE=RS

- BRIWETLZPR
- BRmEdE
— &5 (Triton X-100)
— E#T (chromotography)
— #B{KpH (pH < 3.8, >15°C, > 15 24t)
- BIRHEE

EESHERH

» USP38 <63> Mycoplasma tests

» USP38 <1050> Viral safety evaluation of biotechnology
products derived from cell lines of human or animal
origin

* US FDA 1997 Points to Consider in the Manufacture

and Testing of Monoclonal Antibody Products for
Human Use

e ICH Q5D. 1997. Derivation and Characterization of
Cell Substrates Used for Production of
Biotechnological/Biological Products.
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