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ABSTRACT

The book describes the principles of microbiology and engineering of multiple steri-
lization processes. The procedures of each sterilization process development and design,
validation and verification, routine monitoring, management and maintenance are de-
scribed. The specific technical and management requirements in terms of parametric re-
lease are presented and discussed for moist heat, radiation and ethylene oxide steriliza-
tion processes. The most current version of related standards, guidelines, requirements
and technical reports issued by US FDA, EU EMA, 1SO, and PDA ( Parenteral Drug
Association) are referenced and cited in the book.

The book is applicable to the supervisors in pharmaceutical industry , engineers and scien-
tists in medicinal development and pharmaceutical technology, engineers in development and
manufacturing of pharmaceutical processing equipment and systems, and pharmacists in hos-
pitals. The hook is a good reference to the inspectors and auditors of pharmaceutical surveil-
lances, food sterilization engineers, and researchers and students in academic entities.
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1.1 fEYRERloSE

A% (microorganism) Jg LASA 24 L el SR AR AR IR XS A7 AE T A AR RN
BN, BT 20 ZREER S 2, AP LT A7 R T OBk b 54
o BRORTUEN (BELE. BW) s, HAMITRME (GlkED 40 x
10 £%) A REMERIAEYRIE S KOHbFAE . A5 shi A 4 i) & 221X 51
TET, ENFEERLARAMIAAT s 110 3h 440 st 4 40 e L REAE A 22 40 M A= 4
R —#5r, TCREBAATE AR AAF . RIERCEY AR S A A B, Bk
Yy W5 =, BVERZ R (A A AR - B AR
P11 SRR T AR AE A B Tl (8 AR X R

A EZ AN 7

——— F R 1000 nm (1 pm)

P T FURRANML . A A A K/ R RE P
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1.1.1 &

JaE (virus) 2N H 3 AR W) A0 M SEAS R PR U A R 5 et A% 15 R Uk
1, ENVEENRIEVERARTEERO RSl Tae B SC B A S, JCIE 7 Bt
PR BRACIG s BT B9 AR an i 5% A7 DNA T RNA, i 2 1R 78 2 Horp—
Wi, RS Z A ARG, AR ARG . e RO R LA A
HAFETAMMM, ARERHGENE. WapdrdE TAMAR (1), A
BN BYSEH  Fe S RBHPE RGO IR A B B ALY R T Z R AYE . S RE
B —re, e B 2R MY AR th TR RE T SR £ A
b (£95000 ~20 J7AGEEXT) , S FIARXS TR B (— U R P H B AbE)
M B IR G AAE R AR S e T o T AR R . X R AT IR B R T e
SERUHT . G ELARE I ANG @ EE RN . RS BN AT (A]7E 100°C
AR HCKIE) o X At i B Al 27 F 2 T Bo i, 0Pl 2% 1 9 i 52 1 A
U S LA AR A A AR DL, (H S B B 8 (prions) X4 BEAE sl 4k
VR R A AN HAT RS2V L RN EANME R e Angm R R IR
el A T AE AN, R O WA AR B RS S B AT A T
WL R . [RIRE, NN RE S S 0 S 2 Te) A 58 SRy
Ao, T E EAHM A ARV L RO BE A By A8, SR T NI N R S sh P 4 i
(AFEE) e AL Y AR, DRI B 8 30 B 2 BE N 55 2818 e 23 N2
TEBACHIZS T, Rl P ml 259080, TR ae k. (AR — B AE 0. 03 um ~
0.3pm Z[H)) REGILBRI L IE R, A T AF fe 2 KR 24 i SR P o B

1.2 AizfmAdh

EAAEY) (eukaryotic microorganisms ) & — 28 HL A7 L% 4110 25 #4 19 304
Yy, HATRAANHEAZ (nucleus) FNZSFR AN MI AT o B0 20 B %) 400 ff 2% = 22 a0 4 ™
HERE IR B AR  (mitochondria, A& MEW) i S ALAEFIA (hydrogenosome, K%
WEE) . &gk (chloroplasts, SGEVERT) , BREl AN AL PN A= AL IE S0 4 J5 0 Al g 21K
LU BRAR AN 9 K 43 ) R IR BEIR (lysosome) 5. ELAZ AP LU E
(fungi) AEME, FEIRALFEEAEZIY) (protozoa) FI¥EE (algae) . H732ETTIER
A, RS A B RN s Y, SRR TR R . R A
B (yeasts) . ZAIMIZZAREETE (molds) Fi1 2 4 i 22 4K I RETE IR 1S R 1) 7
% (mushrooms) . ZFH M4l F (conidia) . FHEHAL T (ascospore) FIEE 4 1
147 (basidiospores) HIAMHHA (75 100C T HHRK) , PIHAARBUK M 5 T84
TERR . ERIZSRES Tk, HEEMEYSSBUREHS R HE#HER . HElE
FAEZPRAERE, GO EHEREE (FRIEELE. RES) 4k



£1%F Mtdhmit 3

B
113 REMES

5 MM A L, JRAZ DY) (prokaryotic microorganisms)  Zi fifY 5 45 i
RN AR, DNA XUEE B 46 AR (nucleoid ) , 3% A7 8 52 JE 25 14 41 1L 2%
MRS AL B 2 AN ], R A% A W 9 53 AT (bacteria) FIT A0 ( ar-
chaca) FIKK, f 0 BHBCE DI EIK, AR 5L | A2
A AR A AN AR, DRI T BB AEAS [ 09 B0 25 40 1 AR A7 o v A i i Rt
R SEART R, Z iR E R AEY) (chemotroph) BVl i Ak TCHLIL &
YA ICBE it o A AL S VA B (extremophiles) 1 i £ T
(‘halophiles) I 7E B sty i B s8R s 2 P sl B0k 26 0F A Kny i, LA S I
Ber  ( methanogens) %%,

MEF A E L el AR IO v 23 =Rl AEBEA LR AREL ( chemoor-
ganotrophs) . fLAETCHL H F# A ( chemolithotrophs) HOGE A0 (phototrophs ) . 4%
JEE T AR RRIE BT 0] 7 . W AR (aerobes) | IR (anaerobes ) |
W U8 (microaerophilic) , FRANMIRESS A A AS[A] AT 43 2y o 4 % [ BH A 20 1 A4
RPN . ARFEXT AR SRR oK, AR 2200 AN R A S i Btk fk
KRB E R (FEA RNA 16S (1) DNA J¥41) AL, AN W40 ] i 0% 2
KAEAERTE 1.2,

IEIEAZHE, (BLAEKE (3K, cocel) FIREIE (FFH, bacilli) 3, 1
SEFT I 2 MR (FROVIRBERT 1A, spirilla) , A7 AR5 2R ld AN BEU IR
S P 14T 285 P 00 T 400 P B LB D B SR S5 R R AR . B AR I A 23 DA TR 26
Bemi A, WKEE  (vibrio)  FEXT ARSI Y 38 25 4 23 AFR T 5 72 g Bk
. A Z LI AMIAAE (CANRMAFT R, escherichia) , {HA7 € 40 (£ 41 g 25 74
NEAE—E (MR, neisseria) , B2 DANMIALERIR (AIBEERT, strep-
tococcus ) BB AE AV A A HRIK (A0 A 4 BR [#,  staphylococcus ) . 22k ( filamen-
tous) R LAE TS (actinobacteria) MU . 10 A7 SE A0 1A L LR FUIR I 224K
LR BIE S, it R )8 (Nocardia) . [ 1.3 51t T LL_E B4 24 19 )L it
RIE AR A0

AN DA 20 M5 A AR T, AR Rh ] 2 S R AR AN N 45 A T 4
FEANMINE . A0MI 28 | AP B BHE Y BT . SR V0K . BEOCIORLSE . ZHER
FEAMAAIE S (WNEEEY T ATP 2B, %65 ) e b ik ty .
A0 AL SR R AR A RE | A AN (s IR ) o T B A R
IEENAYHEE (flagella) | G20 B [E) A% 38 A2 BT IO PE R B (pilus)  DLBCHT 1)
T AN AL B B AR T LT 6 (fimbria) 55, b 200 T 200 M 5] 200 L R & g 114 2
S, R MRS, A CRHYE (G7) dHm M L R (G) 4HE.



RALLGER R L B AT

I8 KT Aquifex pyrophilus
T ST ERR A Fervidobacterium islandicum
HERTRUE

P Thermotoga maritima

S0 AET AN Chloroflexus aurantiacus
HHLE

B Thermomicrobium roseum

e EPHAIAGE Thermus thermophilus
PusRSET# Deinococcus radiodurans

KA P Synechococcus sp.

IR %2 S Neisseria gonorrhoeae
f JESRELIRPE Rhodocyclus gelatinosus
LB B H A Pseudomonas aeruginosa
KIAF i Escherichia coli

B M Chromatium vinosum

BB FESL IR Ak Rickettsiatyphi
—@HﬁﬁRhodospirﬂIum rubrum
JENELL AT Rhodobacter capsulatus
HRRERAT I Agrobacterium tumefaciens

FEBEHARR IR BB Wolinella succinogenes
FHERTH Myxococcus xanthus
Wi IEIEE Bdellovibrio stolpii

H A BRI BT AP Desulfuromonas acetoxidans
RO PR [FAATE Chlamydia psittaci
BRI B Planctomyces sp.

L — KB WRHEAR Treponema pallidum
VgL IRIEH Spirochaeta halophila

R TARIEE Serpulina hyodysenteriae
17 e RNk Leptonema illini

L ———————————— A Chlorobium limicola

JE BTt Flexibacter flexilis
KIBWARIERE Saprospira grandis
E e 55T B8 Bacteroides fragilis
HEPES I FEfR AN P Cytophaga sp.
L5 BT Mycobacterium tuberculosis
HEFER TR Propionibacterium acnes
JEEIUERBA Micrococcus luteus
A EAETE A Streptomyces lividans
BB Lactobacillus rhamnosus
WG ERIER P Megasphaera elsdenii
LRUEEAT B Heliobacterium chlorum

BARZERIFF P Clostridium sp.

XI5k Mycoplasma sp.
—E— SR TCHB S A Acholeplasma Laidlawii
ZEFIAF B Bacillus sp.
HEFLERPE Lactococcus lactis

FE&EFLAT B Lactobacillus casei
HICER T B Leuconostoc mesenteroides

BHERESS A Ik
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B 1.2 GRS ] 2R IE (Balows et al. | 1992)
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