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Research and Application of the Microbial Testing Method for Pharmaceutical Packaging Materials
Ma Pengfei’ ,She Fan?,Zhao Min’,Zheng Qingyin',Li Linyue',Yang Jing'
(1. Shaanxi Institute for Food and Drug Control ,Xi'an,Shaanxi 710065 ,China; 2. Yangling Demonstration Area Drug Testing and Evaluation
Center , Yangling , Shaanxi 712100,China; 3. Xi'an Wanlong Pharmaceutical Co. ,Lid. ,Yangling,Shaanxi 712100,China)
Abstract: Objective

XEHS 1006 — 4931(2026)17 - 0084 — 07

To improve the accuracy and reliability of microbial testing for pharmaceutical packaging materials, and to
provide a reference for the suitability testing of microbial testing methods for pharmaceutical packaging materials. Methods Based
on the different forms and capacities of pharmaceutical packaging materials, a systematic challenge test for sterility and microbial
limit testing was designed in accordance with the General Rule 4401 of the Chinese Pharmacopoeia (Volume IV ,2025 Edition) to
investigate the impact of key factors such as test sample volume, shaking time, types of rinsing solution, and rinsing volume on
microbial recovery rates. Results Within the experimental parameter range, the applicability of the method under all testing
conditions met the requirements. Factors such as test sample volume,shaking time,types of rinsing solution, and rinsing volume had
no significant impact on the microbial recovery results of pharmaceutical packaging materials (RSD < 10%) , indicating a certain
degree of flexibility in parameter selection. Conclusion This study enhances the operability of the microbiological testing method

for pharmaceutical packaging materials, providing a scientific basis and technical support for the implementation of the General

Rule 4401 of the Chinese Pharmacopoeia (Volume IV ,2025 Edition).
Key words:pharmaceutical packaging materials ;sterility test method;microbial limit testing method ;method applicability
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TR 1% R L TR VR AR % 35 5L (TSB, 415 4 20251008 ) | Ji 1%
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Tab.1 Information of test samples

RS2 F5 5o 4 AR HAE 5
& R 1 SN AR A S E R CHA(A R B R L 60 ml Y250424
2 SR AR A & R CHAL(A A Bk 2 60 mL Y250517
3 378 MR S 10 mlL. 250215
4 RSB 10 mL 250921
R Fe 5 o Rk A 25 R R BE L 120 mL 251105
6 I IRGRAREE A S F R (AR 120 mL Y241101
AR R e 7 Sy A AN TR R M [ AR AR AR IR R 20 m X 150 mm X 0. 055 mm F20251114 - 12
8 ot o KN 48 lh 20 m x 280 mm X 0. 024 mm 120251119 - 22
9 B ke RUMH A A 20 m X 834 mm X 0. 075 mm F20251114 - 05
10 ey A A B M ) B AR R B R AR 20 m X 140 mm X 0. 005 mm Y202510015
11 RBE /48 | R UK LA 20 m X 140 mm X 0. 075 mm Y202510010
12 e F A AR /AT ETR T 2 R A 20 m X 310 mm X 0. 050 mm Y202510014
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Tab.2 Results of the recovery test of different inoculum sizes

K H A BAA O RERERER  AREAAR
EEEHHRE FTM 1dR4k 1dRAk
REBERE FTM 1dR4k ldRAk
A FARE FTM 1dAREk IdARAk
HEFRAFH SDA 2dRE* 2dR A%
nEARH SDA 3dAtk 3dhAk
ZwmE SDA 3dAA*k 3dRAk

BB RET S REIERAER -, MR LAEK,
Note: The culture results of the sample test tube and the control

tube are consistent,and there is no growth in the negative control.

N A5 R B R Yy BR B - BCL. 5 30 AT
TS ERE SR L Uk T . D5 k  H
TCHAS , 1 0. 9% Jo i S AL BT RS ik, FH 1 S48
1245 R TR 5 W, e 55 1 SO A FHE S 5 W, B
75 LT 10 SEAR AR 100 em?, B SOAR 2 #554A5¢
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BB J5 7 BT W, AR 2 S TR A A B 30 mL 0. 9% JCTA
SACERES W HETE R, R A R AR A R AT S
HGHEIRFE | min, F 5 10 min, B HSHRESIA K . 2) % bt
% o FH TR 5Y T1°Ks 24 FH 5 5 B B i /N, B4 AR
£ 30 mL 0. 9% Jo T A ACEN I W B HETE i, VR PR EE:
1 min, W ARV WL, AL 32 T W o B 3 3
VWA T MRS 8 R 77 L DA I A 3 R, AR I
323 AT UL AN [FERAE 7 vk SR X A AT — e i
W B PE T v ik AR N B N B A
$ et PR S A AR 22 57, TRV B IRl ORI 1 o 5 Tk A
25 VA X IR ZE BN, TRV B IR Wi S i 5 A
T RS R W], W VA S F T 25 i L
AR 3k 55 43 FLAES R GE 19 4 Fh o B b 2
5 TR PR T e 2R — 3
R3 FEREFEHMEDEURBLER
Tab.3 Results of microbial recovery tests using different

sampling methods

S P £t (cfu) AR 4 (cfu)
3 1 2 3

SR EES BRE 45 038 42 40 39 43
Gk 60 72 69 75 68 77

e RN O BRE O3 37 40 38 36 39
Gk 77 73 80 73 70 68

HEFRTH BRE 20025 R 3% 30
Bk 69 67 60 70 67 66

BEARA BRE 4 45 L 0 4w
Bk 80 75 T3 80 11T 0T

ZwE BRE 46 4 B 48 a3
Bk 77 68 67 78 1470

aEARHA BRE 4 47 4 4 4 43
Gk 80 75 73 71T 69 66

2w BRE O30 4 4 37 3% 38

HkE 0 77 7576 18 4
EAERAHEELEORER KS5/EGH,

Note: * refers to the total recovery results of mold and yeast (for

Tab.3 and Tab.5 - 6).
2.3 WAEMREXEAMRE
2.3.1 kTHBEZEARERR

WL ST - D 2. 100 R JCRE $R A 2R b A7 iR 00
AR, Horp R0 B R 25 5 2 R R
(LY 1) B9 AR S O b 35 ) 120 2, R #RAE . 4 20
FH 1200 mL pH 7. 0 TCHR S AL 8N — B8 F RS v B i e iR
B K A, A 1w A o A, 4 i AR D
A, B JE VUG BE RN 1 mL e 4 o (0 %
BREE BRI, 1B 5E S5 HEVE 100 mL FTM, 7 iR 5645 5 B
ERG R, R g, R bk, R kR
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B, I A 100 mL FTM, 1 g % BRAS 5 BUS5 22 vh i,
U8 RN, IR % VR DX B A4S Ay
TR P R e 4 o TR FH 0. 1% TG T 28 1 I /K 7 TR e
pH 7. 0 TCH E AL AN — 22 1 PR G2 Pl i A 73 o ()92 H
800 mL 4t 1 200 mL #FA T30 . 2) 4% 2. 1 70 T TC 454 F
BORSEA TG RN 5, o g A B A 2 FH ey
W R I 60 (LR 2) FEATIR G OB 10 BB A
500 mL 0. 19 JG T 8 1 R K 8 W TC i URE4S i, 5853
IRy e W A B T 1O e L e == 4 9 B U 18
Aok, a1 R IR N 1 mL = R 4 v (AR
25 BR TR A A, D8 52 5 HETE 100 mL FTM, £E A iR 5045 5
LG R U o T /O N LB o [ R WL (= R P i
BRI, I A 100 mL FTM , /F Sk % BEAS 5 B 25 5 2% wh
W, U8 AN TR, RS IR R S B X IR A
A iR 50 0 R AR - W19 T pH 7. 0 TE R A AR - 2R
RS2 phif R 48 0. 19% JC TR AR 1 RZK P WA T e . ()
P 1200 mL &4 500 mL i f T8 &5 SR WL 4.
R4 TEAEZEANRBRER(ABRE / NRE)
Tab.4 Results of the applicability test of the sterility test method
(test tube / control tube)

BAER A%EH ASME AR HEF BLd

PERE w0 asn e wm mEE oAm 0
FE U 1 +/+ T e By
(xRl 2 +/+ T ey s
3 +/+ +/+ ++ +/+ +/+ +/+
4 +/+ +/+ ++ +l+ 4+ 4+
5 +/+ +/+ ++ +l+ 4+ 4+
RUB 1 +/+ I e e e
(#k2) 2 +/+ R SRS E Y EO Y R B
3 +/+ +/+ ++ +l+ I+ 4+
4 +/+ +/+ +/+ 4+ +/+ +/+
5 +/+ +/+ +/+ 4+ +/+ +/+
T IR AL 1 -/- -/~ LR EEY S B
2 +/+ +/+ o+t == 4+
3 +/+ +/+ ++ +l+ 4+ 4+
4 +/+ +/+ 4+ ++ I+ 4+
5 +/+ +/+ ++ H+ [+ 4+
R | -/- -/- L R e Y
5 2 +/+ T e ) .
3 +/+ +/+ +/+ 4+ +/+ +/+
4 +/+ +/+ ++ +/+ +/+ +/+
5 +/+ +/+ ++ 4+ 4+ 4+

Ao+ HAEK,- AKREK,

Note:+ refers to growth,while — refers to non growth.

BLHHERN : D 2. 10T TR R 2R IR 47156
AR, Ho a6 48 UM IR D | 55 ) 2€ 120 &, T

PRAE B 20 12 A 400 mL FTM B9 CH & 28 N, 780 IR
PRV, AT mL i v 3 4 o8008 26 TR AT 1R800 5 X
REAER IR &b, RS0 48 7 VA A T o A i 40 7R )
AR AR 200 mL B 4 400 mL 47080 . 2) #2 2. 1
T JC R AR B OR AT IR I I 3R, o 30 T
B 120 8, TR #RAE B 20 EPrHUT I aeIT R
% % 400 mL FTM JC B 2545 I, TR R 98 B2, A
1 mL g VA TR 4 P 00 ) 77 K T T A YA 5 ) RS AN IR
R E WA= a7 v o W g 7 S 7 WL o< 17 (S i b7 S
200 mL &4 400 mL 173006 45 R L 4.

e TN Y B R e T N N RU L DV U IR
HAMET R 50 B A K AR AR — B, SO AR
P25 28 R RS R AT A e g
K 5 & 4% 2025 45 R Crh [E 2 e (g s ) ) e
44011121527 =528 I ey 7 SR AMAF DGR I B R A o, HL 5 R
A P B B A AR L, 38 R A i A B T i A o
X AR /N O TR T 5 #4822 i R
s, A a7 i, L5 SR 5 o 45 A D VR 2R ) v AR LS TR
T 118 235 5 — 305 T AR A R A A FH TR A 24 v o
RO BRI ARS I8 TR 2B &
o KU 7= i IO AR X A Ti) 245 460 b 328 36 305 ‘T 149 G R A
Jrikie
2.3.2 MHAEYRESELREHERE

AN [ G 56 o 0 4 B S 5 i B 75 35 8, B
PeAE, RS EIRN V4L, BN A 60 mL pH 7. 0 TG 4
M - RS i i B 5, SRS RHE | min, &)
S R, A N R, F 2. 1 TR sk AT IR, A
1. 3T (o MR B DR B, A 08, B % 5 0 IR B 3 B 44
FHA] B A0 2 35 35 8, R B0 v , HeAx )it 4 Jr
TR 5 TR VBORT R 2 B[R] 3 56 4 45 R v, L UE
IEHEAN AT i PRI 5 FLA IR0 TR R AR L e i 1
T B 112 B R FAK 6 5 HE R K 35 , 5 A0 i 56 5 45 X
8 I S s , RlHRAE 0 i 2.

AN TR P 4 15F 8] < 556 41 B 6 5 it U K 35 6 &
% 60 mL pH 7. 0 TG TH S AL #M — 2 IR Z% vl ik, iR $2
1 min, A WPUER, AT 8 , 3 U8 50 mL, AN Wk ;
X MR A AR R ) AN R R 00 o " 3, [A) 2R R RE 5%
TC NG 35 Al 20 I BEAE 3, 5 min JRAE HEATIALE , 4351
IR 4 GRS,

AN TR wp e a2 B 6 5 i 22 55 6 &, A v vk i
3 A BY 66. 67% (80 mL) .100. 00% (120 mL) i
FT ke, H AR IR AN A 56 " 0 F 5 [R) 45 1 45 5%
A3 HHE RS 6 5K 7.

AR - B 6 St & 55 6 &, 23 B H 0. 9%
TG A AL BN WL 0. 1% TJ0 B 3R MK 3 R TR G

87



A IEA I -

Inspection and Test

¥ &35 ¥

China Pharmaceuticals

2026 49 H S H % 35 55 17 1)
Vol. 35,No. 17,September 5,2026

Bt IR A TR R SRR A e il 8
59,

A2 3R 4H B 700 e (KA, B 100 em BT A5
JIA 100 mL pH 7. 0 TR AN — & HRZE o, IR
P 1 min, 5 722 0P VR AR, 32 2. 1300 5 ki
AT, A 1. 300 o Mk 3 TR R, L 0, 5 % 5 X R
ZHHL 700 em> BB, AN PR, AR PR AR R 4
B Ak VRONT HE A R[] X6 A 5 i % o, 2o U8, IR R
BB HLT ~ 12 5 R S A TR, 25 R 2 Blie i 10
25 15,

TR 25 5 < TR Y PR R A 1o PR i 5 SR D
P50 UL, A R R A [ PR FE 5 18] A [
PR N ] R AEAS ) S A T I, X A
R A A 3 P I 25 SR T LT TE A2 - 15 U 245 21
FIBUETE 0. 800 ~ 1. 254 LBl N, 454 2025 A R H [ 25
S (DU ) YR 1)t 2H TR B 2 % R 2 BTV B 1
5 T B W T R R R By (B FE 0.5~ 2.0 3 [
pl121527-528 BEpRImSARXFe e , H P REA BT T 1,
FEIAZG A4 T A 8 400 TR P SR B T 2 AN T

2.3.3 RKBEREMHN

TR L5 RO MA YRS A K, AW KR
5 SO B, PR S 5 SR AT D0, TG B 24 O | B A
o IR 1 390 BT 5 240 A4 S AR TE I B 4, T 3 AR
S A TR RS B O IR R T S IR

Fole A 0 IR G A T 6 4 TR - Y (G T 1, 3R
A TE A I Y TE S [R]  4R BE I R) | P
YRR AT IR IR 25 R WL 3 25 5, & B B b
HEDR 22 887N, RSD K 6. 03% ~ 9. 71% % T 35 [ 24 i)
(USP)FLAE Y 15%116), 2 W00 £ 10 sl x4 AR 56 45
A2 A R FRa AR b B e H AR R Y
RAT 1 WL 2 6., AT v 43 0 56 [ e 285 51 Hh BRI =
0. 8T Mg = T 1. 2 AYPE L, T RE S N AHRAE R B o A
NE BURER 255 4 K
3 itig

YRR 2 R R et S et —iE
St B, AR A G A T T A R W AG A
PEIRIGAE N S D7) AR 254 A G2 E A A A BURE RO
BORE R R & S T A 22 5, UG R

x5 WAEVREREREAMKRBER

Tab.5 Results of the applicability test of the microbial limit test method

2¥%e  RER HEF  gé 8t

ke ARR HEF  8é 8t

A4 A4
) e ZuE ZwE o 2hE Z2HE
¥ RHEARE ERE  RHE A%H ARE 1% NAKE ERE RHFE  A%H ARE
HI1 09402 0.9021 1.0348 0.9957 0.8800 1.0465 1.0000 0.9298 1.0732 1.1887 1.0217 1.0882 1.0118 0.8205
0.9268 0.9821 1.0625 0.9041 1.0875 1.1746 0.9885 |#%&9  0.9250 1.0200 0.8939 0.9858 0.9719 0.9865 0.9250
10600 0.9786 1.0400 0.9333 0.9286 0.9583 1.0400 10120 0.8095 1.0120 0.9865 1.0172 1.0162 0.9782
®B2 09118 0.8846 0.9200 0.9167 0.8085 0.8912 0.8500 0.8929 0.9118 0.8955 0.9846 1.0218 0.9865 0.8948
0.9846 0.8586 0.9841 0.9361 0.9000 0.8718 0.9269 |10 0.8971 0.9286 0.8611 0.8966 0.8736 0.8923 0.9268
0.9500 0.9182 1.0000 0.9519 0.9048 0.9333 0.8571 0.8727 0.8182 0.9398 0.9039 0.8843 0.8846 0.8302
HB3 0 0.8529  0.8846 0.9067 0.9750 0.8837 0.8542 0.8500 0.8237 0.8312 0.8000 0.8088 0.8347 0.8182 0.9259
0.9231 0.9310 0.9130 0.9085 0.8750 0.9231 0.9039 |#&H&11 0.8406 0.8857 0.8333 0.8966 0.8868 0.9539 0.9268
0.9000 0.9030 0.9394 0.9889 0.9286 1.0556 0.9571 0.9273 0.8409 0.9518 0.8269 0.9216 0.8846 0.9434
AB40.8623  0.9024 1.0106 0.9200 11111 0.8125 1.0870 0.9606 0.8442 0.8000 0.8088 0.9184 0.9636 0.8704
1.0800 1.0776 0.8000 0.9869 0.8980 0.9468 0.8889 |#H12 0.8406 0.8386 0.9583 0.8448 0.8302 0.9231 0.8781
0.9400 0.9894 1.0283 1.0000 1.0357 1.0833 1.1200 0.9273 0.9318 0.9398 0.9615 0.9804 0.8692 0.8868
RIS 11123 0.9794 0.9091 0.9263 0.8696 0.9851 1.1515 0.9079 0.9610 0.9333 0.9265 0.9184 0.9273 0.907 4
0.9578 0.9867 1.0145 0.9567 0.9586 1.0625 0.9643 |13 0.9028 0.8939 0.8868 0.9804 0.8206 0.8974 0.9487
10200 0.9813 1.0170 0.9854 0.8929 0.9444 1.0400 0.8889 0.9123 0.8704 0.8966 0.8298 0.8919 0.8333
®I6  0.9138  0.9539 0.9175 1.0678 1.2250 1.0167 1.0667 0.8553 0.8983 0.9344 0.8546 0.9091 0.8372 0.9048
10141 0.9444 0.9242 0.9875 0.8621 1.0143 0.9630 | %14 0.9306 0.8788 0.8868 0.9804 0.9268 0.9487 0.8974
0.9578 0.9815 0.9621 0.9625 0.8966 0.9714 1.0741 0.9206 0.9245 0.8727 0.8889 0.8537 0.9189 0.8182
HBT 09558 0.9963 1.0741 0.9751 0.9348 0.8947 1.0222 0.9079 0.9153 0.9344 0.9091 0.8485 0.9070 0.9048
0.9200 0.9469 0.9863 0.9452 0.9355 0.9036 0.9412 |#F15 0.9028 0.8939 0.9057 0.9412 0.9268 0.9231 0.9231
0.8800 0.9853 1.0137 0.8824 0.9677 0.9759 1.0294 0.9206 0.8597 0.9273 0.9138 0.8864 0.9189 0.8529
HE8 0.9750 0.9983 1.2250 1.0048 0.8966 0.9333 0.9600 0.8421 0.9153 0.9672 0.8909 0.9091 0.8837 0.9286
0.9565 0.8750 0.9111 0.9200 1.1667 1.2540 11111 |X 0.9294 0.9251 0.9508 0.9364 0.9312 0.9500 0.9449
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Tab. 6 Results of the applicability test of the microbial limit
test method

KB HA FHE BERESD)  RSD(%) RAIME RKM
ARENARE  0.9294 0.0620 6.68  0.8237 1.1123
ARBERE 09251 0.062 6 6.76  0.8095 1.0776
HEFRAFH 0,958 0.087 4 9.19  0.8000 1.2250
B EAKE 0.936 4 0.056 4 6.03  0.8088 1.0678
ZhE 0.9312 0.0905 9.71  0.8085 1.2250
aEARE 0.9500 0.0859 9.04  0.8125 1.2540
ZwE 0.9449 0.0843 892  0.8182 1.1515
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