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Application of Vaporized Hydrogen Peroxide Technology in Isolator Sterilization and Key Inspection Points
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Abstract: Objective To provide technical reference for aseptic assurance of isolators. Methods The sterilization mechanism,
process generation classifications and sterilization procedures of vaporized hydrogen peroxide (VHP) technology were reviewed. The
application practices of VHP in routine isolator maintenance, product changeover, validation, and contamination emergency response
were summarized. Based on regulatory requirements for sterilization program development and validation,the key parameters affecting
sterilization efficacy were analyzed, and key points of focus in Good Manufacturing Practice (GMP) inspections were summarized.
Results VHP technology offers advantages such as high efficiency, broad — spectrum activity, and residue — free performance,
achieving a 6 — log reduction in microbial spores. The design of experiments approach can be used to optimize critical process
parameters (temperature, relative humidity, chamber pressure, nozzle pressure, etc. ) to obtain optimal sterilization conditions. In
performance qualification, biological indicators (Geobacillus stearothermophilus or Bacillus atrophaeus spores at a content > 10°
CFU) were used to verify sterilization efficacy, and residual hydrogen peroxide can be controlled below 1 ppm. GMP inspections
should focus on personnel training and operational compliance, equipment status validation and maintenance, quality control of
hydrogen peroxide solution and biological indicators, background environmental cleanliness level, and the completeness and
traceability of operating procedures and records. Conclusion VHP technology can effectively improve the aseptic assurance level in
isolator sterilization. Inspectors should possess solid VHP expertise and experience to effectively identify and control potential risks

during the sterilization process,thereby ensuring the aseptic assurance level of drug products.

Key words:vaporized hydrogen peroxide;isolator;biological decontamination;sterilization validation

*EEWHE v A A6 R R B [2024YFFK0203 ],
F—EE: L EW, B ML, TRIF ARG @A AL SR EENLTAESE, (L F15H )mays@cfdi. org. en,
SEBEE S X, B ML, AN AR @ A S A SR B4R 53R, (B F 424 )34904523@qq. com,

ZIFIFIIIIIIIIIIFIIIIFIIIIIIIIIIIIIIIIIIIIIIIZIIIIIIIIIIIIIIIIIIIIZIIIIIIIIIIIIIIIIIIIIIIIIFIIIIIIIISIIIIIII>I>D

[14] Bai L L, Peng X B, Liu Y Q, et al. Clinical analysis of 86 Clinical Outcomes in Patients Treated With New Equine —
botulism cases caused by cosmetic injection of botulinum toxin Derived Heptavalent Botulinum Antitoxin[J]. Clin Infect Dis,
(BoNT)[J]. Medicine(Baltimore),2018,97(34) : e10659. 2017,66(Suppl_1) :S57 — S64.

[15] Hatami F, Shokouhi S, Mardani M, et al. Early recovery of [17] +mesb#R- A, L&, 575 ,% . PEA#HBLER
botulism: One decade of experience[J]. Clin Toxicol (Phila), AER 6THANEFFTEEZGERIA]]. Pz E,
2021,59(7):628 - 632. 2023,56(4):419 - 426.

[16] Yu P A, Lin N H, Mahon B E, et al. Safety and Improved (Uschis H 4992025 - 10 - 1354171 H #:2026 - 03 - 03)

19



AEEIE-
Pharmaceutical Administration

&%

China Pharmaceuticals

2026 4= 8 A 20 H %5 35 %4 16 4]
Vol. 35,No. 16, August 20,2026

T T 245 R A ) B AR SRR, B g # 2 f OR O 1A A
IRBE ) ST A5 20 A AR IR g T R T A B 25
i N R Y TR S O EH B b 2R T 1 R RN A
R AEAL G 3 AP 2 S BRAE D ME LA 2 H
£ R 1 T 2R i AL R 2R VR (VHP) R AE ) —
FICHTRL Y IR 7 v e R &% i ok B AR LA
FERRE A KB P2 T Tz M 20 42 80 474
&, VHPHR 5 JLH AR R R, © B bR B3 8% KT 1Y)
ERFBEZ —  ZBARRA SR K E T EHH
AW, B = A K RS IR e TS e ) 7
B B 1) B A 7 4 I IE o R Y R OR
VHP $ A H AT KB, AT A JC BV E SR AL T S iy 40
B B A ST ol R G EE VHP F R (R B ML &
AT KB R BN BR S VHP KRR R ) TF 4 A
GG , DL S K2 A ™= o A RS ) (GMP) 1) G 22
S DA B A T AR IR A R S5 GBI
1 VHP #AR#EEE

1 AL SR A BT AR 24 T A A
B H ) IEHEE RS AR ER AR HOR IRAIL ] Bk
RAETEZSH, VHP YRR I 2 TS o AL
FH VHP £ A AT S P 461 H506 5 (log) fE 8 6177
20244F 1 H L EE S 2948 1R (FDA ) ¥ VHP 51 A
AZKBE I, T EIF AU , 5 T3 B IR 2
Pt SR S KB A O AR TR S IR et HE 480 241
VHP HE AT B 25 45 K B 00 Z2 1 rh ot BRI ) 1 2, 4
3 A AR s R PR B , 74 T VHP K T
R EERED VHP XA 0 A KAE R T A 4R
L EAR G B EALFRIEA , 3838 1 A B S A A 2 5
FEH R BRI Y R SR B 1B .DNA / RNA 45
SE A, DT S B i RO 10 KRR I i B 1 i R fE AT
TEAEAEFIE F R 20 R KR8, X R B TE 3, Jo e 4
ARG T B DL B AL TOER B S, VHP BOR H T
CL I B Ry 22 18 K P Y IR T N TR B s
Tb A A AR AT S [ s K

VHP & T2 ZF0, BRTHI 2577k N R SR &
T K AR K B2 130 T Kl i sl I 28
HAR A SR ST A e RA R
SRV B MR LM | BE95E SAs Rad IR (HEPA) 1Y
153 A TIH RS AN A AT A8 L Ge il w5 L
fih K2 () 2 B RIAE £ 1 1 KRR FH 25 Ak R Gk ad AL A
VSR AL R B NG AT K B, FEE R Bt R B BY
T ASRZE R M ICTH AN =15 S i PR At B T
SEHEAT , H AR B E R ZEVR IR BE I T iU 55 iR 6 25 1k
PRaa 0N T TRl AN B A TTAT D A A 7 s e w451
VBIRSS RAR/NTF 10 wm TS DUBUE RS, 2

20

B A R AT BA% 15 ~ 20 wm (RIS IR
W55 , FOBE Zy DIRE I TaRm

B UL VHP KB o 2 A 45 KR R0 v AT Y Ak
B IR A TR GE 3 S HE R KRR 5 B 4By
Brlrol ymi A R Bl Ak A 1 AR, it A A Ak
B fe A5, B AR B R T A SRR T R B R A
VIR TR] 5 B 350 3 A By B s ¥ iRk A = AR
B AR NER, AR IE IR AR S A S PR TR B IR B K T
SR 5 KB AERE Wy B o 75 VR A A = A
B (R R N O AR AL SR R VR B TR —
BF ], DA S BRAY) R K TR 5 5% B4 HEBR B B HE o 4 Ak S HE
L E R R T AZ R LA,

2 VHP ERBR[EVKEAFHLEA
2.1 RMHAA®

H b R4 - ARt O AR 7 Ji 2R T VHP A 25 4
AT KW, DARR e 43 H N BB 0 Jo RS, AT A s
TGRSR, BRARR ™  JXURS: o

7 i S A HI K B« A A A SR T A M
B, SN Y VHP K iR , T i 88000 BT #5272
i 2 P S RS SRR ]

5 UE A 7 T A TR < BT 2 A B A A 58 S, VHP K
PR AT A Sl TC TR B S0 TR A% O PR YT, LA DA B 5 e
IR BN BT LER T B .

V5 Y PSS KR R AR s Y SRR A i
VHP AR BT 4 UK, BEAT SO BR TS G, sk &2
i 25 i 118 TG TR A RS
2.2 RESEH

HERS TAE R PR B s N BETE U, B ER AT BE T4 2%
TR AT 5 TR SR P i 5 R AT i 25 405 2 R 25 AR SR
BT 2 ER EWE B A VHP R AL R A
[ S FREE IR B A5 T 2B

KEFNEA Jash VHP KA B iAot E AL & e
LGN TR L N bt B di A SE e ¢

IR e < 38 2o R AR I AR S AR R (R A
N A F AT 250K R TR B TR B B, DA S RS 1)
THAER K

HEBR K B0 5% B - KIS 5 ) sl WHE R R 4,
5% B 1 ik Sk S AL o3 i R KRR BRI B D
ToH FHRE .

YAk < SR FH A= W46 s ) B Ak 2748 735 350 % 2K B 80 R
HATERA VM BN T i A P A% T TR DR B KF
3 VHP XEREFHF&FNIIE
3.1 BEFAEZMEIEMNBMN

AL S R AR, DL K Y) S
A ALUE A IABE R B 45 R 3 ] BRI VHP



2026 4 8 A 20 H 55 35 #4516 4]
Vol. 35,No. 16, August 20,2026

&%

China Pharmaceuticals

HEEE-
Pharmaceutical Administration

B R PR AECR S R, SR B R VHP TR A 2801 i) &
P | WAZTIT JEE 4 1) R B R P I & AR AIE T A S B2 P T
KB TE A B KR AE PR R S s T A S
B 5 R T 50 TE U] FH T 4 4 K TR P AT RE T A Aot Y
IR , B IAE BT A G BEE AR, JT XTI A B B
JITR ST ) 45 T 25 A0 X S BT ERE AR A (PQ) | 3K 2 2%
1 B 28000 E AR A G AR PR AR T
3.2 BEFAFX

FE VHP K B )7 2 B W2 5 B B LA T 4%
PESECE DS R AR 8 AR
2) JRUHIL AT IRUAIL f JRU T (1 (L mlmT 8 4% o) 5 3) 2o 4
A S TR VR B B 5 4) BRI R s /DN SRR
FaE RHAE SN ST BRI
VI B RE T 5 5)AORERME AU 5 VHP T2 3
ZNE WAL TR TR MRS

FEIF Rt e, AR F SC 5 1T (DoE) ik 6
HRE T LS80 2 VL R G E o b A
VSRR B2 M 28 1 T AR I S 1 0 45 DoE 8 i H:
rv e R 5 B R R M YA ) A 2 A A s AR
AL SRR ) 1 SRS i = R D s Sk e ) B
S0 25 Ak ol R YR (AR AR S HL Ay A 1 T R 5
A FRE P o R S EALRIE T i A A SR S S
2 V) i B 4o 5 S, R Ok B 3E A A Ak S B0 B
/NDAE CBP 23 K 909% 45 5 1o A= 0 it eF 8] ), AT 552 30
BAER A
3.3 RERFWIE

B 25 4 VHP KRS IE L5 LA (1Q) s 1T
TA(0Q) K PQ.1Q W] B iiE 15 £ 1Y IE 4 42 256 5 FE A D) g
0Q AT A B 1K 25 7R E SEUCT Wi 4 THe e 1 5 PQ T i
AR R TR AL 248 7R 0 K SR I T e LA o B
FHA: W48 75 7] (BY) 40,45 g FARE 7 b ZF AR AT 787 5522 4 2F
FIFFEEDT VHP K SIS A b, T A R 2k,

AR 1 A 22BN B B, 7 A A A G A4 1)
A BTUEAS , B DA B B 4 25 A0 A Cln B 28 42 2% 3 i 48
J 4 SR ) BB 32 VHP (05 Dl , 5 O K B FE AN 25
XoF OB A T 1 e i 3 o

VHP J3 A 3« B 25 8% N 0 i 943 807 Xn] e iE
BGEERY , 20AE VHP 9728 [8] 43 A1, 3 100 52 ) KR 80R  I
W 38 2o 3 A I ik e 2 X A 2R R R T (CD R
FHT VHP 23 A i, B oA 8 B 2 4% M g 241
SUDE, I AR A E R FE IR B R EE I, CLRI & AR
B84k i 3 S AT A% AL CT AN 6 28 A T I, TT 2 0E
W A A ] oA B AT TR TR, CLI B A
AR e LR, vl R BLEAG SRS 2 e 2K AL
SAT T A5 BIAfIAL20),

KRR L % B B I, W e 5 >

# log 7KV FRER T 6 X TAAEZ A0 XTH Y 55
UE RS I 78 5 A e =X, FL B O T e I de 25 007
B VAR BT PREE 2R T A TUAE M RER A ROR K 5
FMERE S BLH B R REYE , AT 7R [R]— 07 25U E 2 A~
BISOIE , DA Ao PR B S Sk 2 2

B BEASEIN - B S 2 VHP KRR P 45 R e, T ik
AL E TR R K-, DUE B 238 KUHESR 5 5% B8 ] 4 il
TER A RRIE AT o o Ak S5k B R B 1Y) AT 422 32 s o 38
HOE T 1 ppm 2,

T MEIOAIE 1 IR, 75 6 45 2 3807 Xtk AT
Z /b 3YRE M, DARGIE K B8R R P A — 25k

T A AN A < B IE AT AR O A A A DG T RN
T BLR B UEHR A N PE A C S ik (AR A,
FKUE T AR A FE SR AL 72 53 A RS S Re >
4 GMPHREXESR
4.1 AR

N G2 i A e e A P A R 2 A A
EEVEN BB BORMBE N7, B, K A 45/ N B2 8%
YIE %, BN H 2 7 VHP K EH R, A58
RN SE BRERAE s 00 T 454 N 5% VHP K B AR
PR AR RIS A PR A T A AR IS OO
PEAR HH A R T RE 7 5 MR ERAE N B3 ) SE PR i
T A LR A e R E AR BAT L 0 G, S PR
AF, W 4% BE B R VR RLRE (SOP) % B B & P il AL 7 28
OO IEAR A P N T B A BT KAt B 3 E T S G
A, WA I 1Y 2 2T AR A TR A A R B Y
FAEAHE D GER, SECN PR b AL F i
4.2 E&E
4.2.1 A Faeir

W 5 e PR AR ) U R LA A M = R UE VHP
KRR T O SE A 25, R VHP 2K 1 1 F2 P B 2 Y
ISR S L) S M 0 28 5 B i

VHP KR 0 8 T 2 S50 e ik, i an,
VHP R R #R IR 55 b B dg )y =X e 4807
5 R I 5 25 45, BN, Fe/INFI SR R B 4R e 7
BT 0] R B I AR 5 T T R S/ NI R OR R 2O
ANREAR LA (GO, L, SR FH /NI R e 4R AT
F55 WL B0 UE I A — 40 2 00 XU PEA , DUBA R L
A ARERNE S B AR ST 00 5 ik R B g A 2 207 AR — A
B R TG Sh A o B e 2 Oy 2R AT 0 ] R AR
Pk I & e 2y ) KA ROR .

VHP KR FE 7 TC A S R R CTE ih
YA T 5k B 175 Tt 25 R BOMURL )AL 2 , 520 TR 3L

21



AEEIE-
Pharmaceutical Administration

&%

China Pharmaceuticals

2026 4= 8 A 20 H %5 35 %4 16 4]
Vol. 35,No. 16, August 20,2026

IR, D] 6 0 T X B8 A TR RO T L A T AR
YELARRIA TR i 2 SOP H  HEF 7 3 H A W)

KRR Y 1 E A 2 ol B 5 2 2 1 M PR 25 28 N i )
ai ANRETS YL T TR 7 i PR Bl T B 5 g A AR R
AN B 118 G P P I AT B0 IR I, A 458 R % A B CE CI
A BLIFMNR LR A Y AR B T L
F R PR B 2% (STU) B 25 285 R 1 45 kR
ai PR S AR T A HE D R R AR s TR T
TE K T 3 ) SR FH S 38 S 4% (KR I RE A B B R N
TR 5 3 A, T TR, o Ak i e M I R A
W2 % FE AT AN S AR A TS sh B — 4y, T B
G 7 % K TR R P (14 TS R S TR G SR Al P ek R R
PEAT I B RS SE B P I, 7 A A 2 Dk A A AT T b
BHYFRER AT RS &G b rY VHP A EAE, IF XK
PR R AR AR AT 7 T 52 W) o R D 3R 56 1) XL DAty 17
FEIX — 75 J& 1R 0 VB A5 50 R P I 3 1 B ) A A R AR
TR PGS E A B 22 FT AT o

X B A P ) VHP KB 1220, W el i e e i
B SERENE AT RE AR ZSPE A, B 1R VHP AR A G
PAARR20), Nk 2847 it v A A W DT IS, 1o 2% e e P kit
fo VHP S5 I AR 5T, 75 )Ry E B 28 VHP 3 5P 1L
AR A RETT , LAl A W 25 SR A 2 o

PRARR I 5] 250 i 10 6, 455 K TR T T30 I ) P 2 4 T
T 45 AR K PR RE 3 T U R 8] ) KRR I 3 e ] (K
PRI 235 S B I (ol FH A B ) BRFE
4.2.2 %HfRF

FE AR DR T R R LR R IR uE IR A 4
T R A R R O T 1 A R 4R P R SR TR e S 1
A T AT B AR AP AR %, N, e I g v
U8 AR 5 WV I VHP & AR RS s B IEAL R s K
oAk S TR N N SN R 7 N/ {2 B TR S TR 2
195 50 5 101 (] 52 28 4R 470 N B3 X 15 45 4 7 O 5% 110 B Aot AR
TG oL, PEA LA 30 3R B 07 o X AR TR i 4 4
PRI, GV 2 4 DR 57 i DR RO 6 TE R 25 i 5 ), 4
W T B 5 A A 1 ARG R R 5 A 1Y) R
R T HEAT 0 kR 0 B e 22 Bk AR T A R
TR .
4.2.3 ZBTRA

WML A IB AT RAS B I 45 0 S 407 B0 Tk o o
P9 S BB PN 510, VHIP Y 3 0k 381 38 2 3 BB P O O Ay
RS T B TR] 5 I N RS 5 R T R N A R Y
W o & & IB 17T S BUE B H L 7 58 B, 2 75 X5 25 AR
PEAT 3 G B, AR AR 2 R RE B M A s 1T S
B, 2 e o THE BRI R A I R B T S BB K

22

4.3 ity
4.3.1 TANEAER

VHP &A= R B 22 5, R [R 28 AU 48 VHP KT
T T i 1) 2ot BT S TR R 3 N A TR, G 2 B g G
T ek A A S VR O R O R A 8 P e B G A
B SRS B RO B AT B A SRR R
4.3.2 BI

FHT VHP K B i R B kv 003814 BT Rz 3 A2 50 75
B ST T VHP K B 56 E A BT YCbR E (40 DAE
TR, MO X A P A RS M AP RGHEA T
WA, IETEA RO P, a2 rT HEA T DAE I A2, N
VHP K B 7 18 4% 2 AR R (B AR DG B o A A 1 7 BLEY
AL R 9 SSUE A S A IR A A BT AYHA AT I o

BI R FP 2 B il 7 B A5 A B0 IE r REK
A G T A AL PR Y BI R B AR e v (g B Ig i
b ZF AT D B ZE A 2R FRAT T ) 5 BB N 2 0, R
AR FHGE B A>T 10° CRU HE BLEE il 19 3=
Y1 BCR R B R 50% ~ 3009% ; BT A&7 &1V 7 5
JIT AT S X3k, HLW A 2R AE — b VHP 1 2833 i 4 i
S g AL B IR N AT BLA A B R, L
TIE FH HL A 0 I 1 5 A I R 2 v R b
il 30 N R T o AR A JRURS: DA SR i e 3
PR AE T 5 AN XA S 5 2 S T R 2 ) K B A 28
W] R EEHE AT A AN BB 5E o BL AT B4 D A i g
ANTERE B A BRURE B b, 07 ph B S0 2, DARSIE VHP
SR A B A, R T R AR A T
BIFR A R R, 830 F R —& . i BI
BRI £ 524, AT 3RE GE VHP 56 3F 55 P96 E 1 B2 v 25 R
— B AE A R, B TRl —HE U 6 BT — S0k R T 4G A
(s s i e A7 06 — AR K X)) o
4.4 IREE

B 5 45 1 4 Jr Ak A B I e F AR T S L TC e
A I B S 4R A T AL B IR B & DR R DGR
DX 1270 G A R T2 e T A T v DX ) B T 5 A
HRE VB 2 BRI A R
FE R B A T SR 4 e ) R AR R AR X RS
DR FF K B A 7= FH R B 25 10 22 = 12,5 Pa 2 5f 1]
YA 565 FH B 25 4 11 1 25 1 45 1l 7E 20 ~ 50 Pa vl <

4.5 xt*
4.5.1 #HIEHNE

AT VHP K AR AR, 0 DA P 25 o B A
AIHRVEDS) i, A R VHP KR TR AP IR A A
SEHUE o VHP JCTE I, X B 25 5 A R AT D i
DL DR KT 80CR o VHP KR 280 (B2 nf ) | 25 16 3
R RBAE) WA KR, JFTE SOP H B, AT fR H



2026 4 8 A 20 H 55 35 #4516 4]
Vol. 35,No. 16, August 20,2026

¥ &5 ¥

China Pharmaceuticals

HEEE-
Pharmaceutical Administration

FHZE 205 S0 RS DR 7 — B0 I Bt S B4 ) s XL
5 1, B, K T o 2R T A e A R )
A T 4 T I A, o 15 K T 3R T R i TR

FERT S AETE R FEM” 5 KR ROR 7 =L 3 GMP

BOR A X S 5 AR TE R, HO SR K R 22

T BIE PR, A — A2 0 B 08 S IR 5

B4 st 1 — B R I At S A DAL B 52

4.5.2 itk

I ST WA B AL 0 5% VHP K B HRE L R, i

INHSERE BSC AR, 40, 10 S AT A4S VHP KT

TH RS VHP KB I ] PR 5L 2 5 VHP

KA o AR OGS R (i SR A R BE i i K TR T

85 ) B IR LA

5 45iE

VHP F AN —Fh s 20 ARG KR Ty %, 760 S

s SRR U R R B T I B AT 5 I HORTE H 4

P 7 TR A Bk i AR NS G A K A R

R RS RE A SR v B B 2 1 JE AR KO R A

VHP EARAE SR HA G — 2Pk AR 20, 462 51 iy 2

7 VHP KA A S RS2 B ZR 55, A e A o)

A ] VHP K P R v AP e AU , DA TR O 24 i 1 0

TR DR R KT o R , VHP F AR 8 B 2 2 K B v R 4

HEMVER, TR SR AL T AT SE A 20!

e

[ 1] Angelmaier M. %8 %42 RABS #9 &% 4R FE[)]. HAZT L,
2020(8) :42 — 44.

[2] BhERR . K& E B ek T4t £ Rkt 2T PRI
IS5 R T42,2018,39(3):22 - 25.

(3] stpe, 20, BBL, & . BN FH ARG RIKRA
K RAH[T]. RFHAK,2020,46(6) :664 - 670.

(4] PR A, HILE, KL F . AHREHANTERNLARE T
LR EMATEBEF LR BB EARESE,
2024(5) :50 - 56.

[5] kAR . AT A RH R AR & M) 2 A FUR B
AT PEEESF 4 E,2017,34(10):959 - 962.

(6] #F k&, 38,34, 5. SRLERETHERRAEA
Hl)]. FE%A,2015,24(24) :64 - 66.

[7] Hultman C, Hill A, Mcdonnell G. The physical chemistry of
decontamination peroxide [J].
Pharmaceutical Engineering,2007,27(1) ;22 - 32.

[8] Levin — Epstein M. In the News: FDA Facilitates Expand

with  gaseous hydrogen

Adoption of Vaporized Hydrogen Peroxide for Medical Device
Sterilization [J]. Journal of Clinical Engineering, 2024,
49(2):34.

(9] k& . RFLAMAKARE S BIEw 40X 7 []].
AAZ T I,2014(20):40 - 44.

[10] Mcdonnell G. Peroxygens and Other Forms of Oxygen: Their

Use for Effective Cleaning, Disinfection, and Sterilization [1].
ACS Symposium Series, 2007,967:292 - 308.

[11] AW, HH,E Ry, 5 AT RAE R A B LK
LREZ2[)]. ©.% 142,2016,37(21):145 - 151.

[12] 4R T AME, RAR, AN, 5 . AT A AR AR B0P 69
RAAFR]]. BT T AK4,2018,39(2):92 - 95.

[13] ARZATE . AALIE B AL &R B 3 R B A 2 4 %560 &
# R[], B TAEH,2012,33(2):49 - 53,

[14] RR#E . SEMNE(TF)ORBALES ) 9 AL]].
M AZ 8 ,2015(20) :44 - 49.

[15] A w4, % 7 & . i BAC A 3 R 8 3R B &0 B 5097
#E[1]. P E 2 7,2017,20(2) :340 — 344,

[16] ZMm4h, LiEst . @B & 41 mAAREERH L]
¥ [ 25 & AR ,2020,21(1):5 - 8.

(17l BRFHEET 2. PRAREFEHE . wHR[M]. LT
P E E A A, 2025:281.

[18] & 3k, Hrdkde | 158 B heikid AL A KA R AR T A
BB iE AR AR )], b4z B ,2021(14):22 - 24,

[19] #2364 VHP ZA AR 47 ke B MATT[]]. L5 142
5% 4% ,2024(7):28 - 30.

[20] kg, 324, F B4 SRAMATFRA BFEFRK
RE AR AR R[T]. b R ,2022,51(9):20 - 22.

RI]BRHREFEREHARRGRTHELR T . Hot >
REEZENE G . LAHAN LM/ (M), kx. PEEZH
A3 Ak, 2023628 - 629.

[22] M ohde . T BAARYE L LAARKIE[]]. PR FF
2 %,2022,39(5):397 - 400.

[23] 3R, 25k, Kk, % . REANKSE DA S LINGH
F A E AT SR, FE21,2024,33(24):34 - 38.

[24] ZER, B L . SLAATRSHSBE T FEETEAFE
# %], P E % k,2023,32(16):6 - 10.

[25] Parenteral Drug Association. Technical Report No. 70:
Fundamentals of Cleaning and Disinfection Programs for
Aseptic Manufacturing Facilities [R/ OLJ. 2025 - 01 - 26.
https: // www. pda. org/ bookstore / product — detail / 2809 —
tr — 70 — cleaning — and - disinfection — programs.

[26] xI @&, ZFF,RE,5 . BEE VHP X & FR & A4
REFHEERE] PEHES T £ E,2018,49(11):
1591 - 1594.

7] BEA RS REEERmE . £ TAA(BRESREER
HLIE (2010 FEIT) )L A B F S A M F g A5 [A/
OL]J. 2011 = 02 - 24. https: // www. nmpa. gov. cn/ xxgk /
ggte / ypgste / ypqtgstg / 20110224164501312. html.

[28] Hizbuk . A FLLRERIERAALIN>MI] EH
F4k,2022,41(1):132 - 135.

[29] A, X%, Fihx,F . AT AN Ef Sk AR E
AN EAA R AT [T ARAR,2025,39(14):51 - 56.

[30] #4h3k . A TEFRAE LS GMP MY LB 4 BHERS
F AR HA[T]. B4z .8 ,2025(20):84 - 88.

(Yieki H 1 :2025 - 07 — 14548 1 H 11 :2026 - 05 - 12)

23



