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Study on the sealing integrity of packaging system
for human albumin injection
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Abstract Objective: To establish the research method for the sealing integrity of the injection bottle packaging
system for human albumin injection. Methods: For the injection bottle packaging system of human albumin
injection, positive control samples with pore diameter of 1 pm were prepared using a glass micropipette, positive
control samples with pore diameter of 2, 5 and 10 pm were prepared using laser drilling. Two deterministic sealing
integrity testing methods, vacuum decay method and high—voltage leak detection method were developed and
tested. Results: The vacuum decay method could not effectively detect the leakage of the packaging system for the
human albumin drug preparation due to the blockage of the leakage hole. In contrast, the high voltage leak detection
method effectively avoided undetected leakage caused by the blockage of the leakage hole by the liquid medicine.
The test voltage was set at 9 kV, with a threshold of 15 W. Method validation demonstrated that the high voltage

leak detection method exhibited good repeatability, intermediate precision, accuracy, and durability, with a leakage
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detection limit of 1 pm. Conclusion: The high—voltage leak detection method can serve as an effective means of

inspecting the sealing integrity of the injection bottle packaging system for human albumin injection. The procedure

is straightforward, and the results are both accurate and reliable, while also being non—destructive to the packaging.

This method is well—suited for the sealing integrity inspection of commercial product packaging systems.

Keywords: high voltage leak detection method; injection bottle packaging system; vacuum decay method; sealing

integrity; human albumin injection; leakage blockage; detection limit
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Tab.1 The list of negative control samples, positive control samples and test samples
5 A T/F’Ff'l\'ifﬁé &/Eﬂ?é?@h%l #;ﬁ:ﬁﬁ'
(test group) (sample description) (nominal diameter )/ ( calibrating diameter ~ ( sample quantity )/
HUm range ) /ptm A

N A M AL (negative control sample ) / / 20

Vi BOCSTFLBH T AR5, 25 002 R 45 (laser drilling positive control 2 2.17~2.27 5
sample, empty packaging system )

\ WOCATALBHTEXS BRFE i L 25 026 248 (laser drilling positive control 5 4.06~5.66 5
sample, empty packaging system )

V3 WOEFTFLIH X IERE ), 2512 R 45 (laser drilling positive control 10 8.72~10.44 5
sample, empty packaging system )

Pl Al AR A B T TURE o, 9 2 25 9 ( glass micropipette 1 0.93~1.05 30
positive control sample, filling liquid medicine )

p2 WOGHTFLBHPEXT B it , 92 2 25K (laser drilling positive control 2 1.49~2.81 30
sample, filling liquid medicine )

P3 WOGHT AL BHPE XS BERE T, 256 25 (laser drilling positive control 5 4.80~5.50 30
sample, filling liquid medicine )

P4 POGAT FLBH X BEORE &, HE 2% 257 (laser drilling positive control 10 9.59~9.91 30
sample, filling liquid medicine )

T1 MRFE R (test sample ) / / 20

T2 WAL (test sample ) / / 20

T3 MFE R (test sample ) / / 20

F2 MHEMBHERESRBEINKER

Tab.2 The test results of positive control samples by vacuum

decay method
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vacuum decay ) /Pa  decision )
V1 15 51~58 Fail
V2 15 53~128 Fail
V3 15 293~302 Fail
P2 15 32~38 Pass
P3 15 30~35 Pass
P4 15 32~36 Pass
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Tab.3 The test results of parameter development by

high voltage leak detection method

L BOE 415 HUNENIED BEBCE  EEE

(voltage (test (‘test ( threshold (test
setling )/ kV group ) values )/ W setting )/W  decision )

7 N 8.3~9.5 12 Pass

P1 8.5~9.4 Pass

P2 8.7~9.6 Pass

P3 15.8~83.6 Fail

P4 16.7~92.4 Fail

8 N 9.8~11.7 14 Pass

P1 10.3~11.9 Pass

P2 15.6~52.7 Fail

P3 16.4~91.2 Fail

P4 16.6~98.4 Fail
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Tab. 4 The test results of positive control samples by high
voltage leak detection method (test voltage of 9 kV)

i FE I S 5L HUNE(EN DK E TER L
- ('sample test  ( test values )/ (test (accuracy )/
(test group ) . N
conunt )/ X W decision ) %
Pl 15 17.9~55.0 Fail 100
P2 15 17.8~199.6 Fail 100
P3 15 20.3~159.2 Fail 100
P4 15 18.2~105.8 Fail 100
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Tab.5 The test results of test samples by high voltage leak

detection method

205 R IS A M E A E
(test group ) ('sample test count )/ X (test values )/ W ( test decision )
T1 20 11.8~13.8 Pass
T2 20 12.0~13.9 Pass
T3 20 10.0~12.1 Pass

3 WitES&iR

SR L 25 B R 7 8 e MR I T T ) A
B, 25 A 25 ARG BH R Xk AR ity P DAk B R LA H itk T
(ELPEEZRE 23R B Xof AR At AR A 1 ¥t s , It T
2R 70 DR PR SO R AR T o SN, A
HH AR —Fh R T8 AR, 442 7 ASTM
F2338 Hr 2 Y s i s B ), i A o
X A L2 I i L s B, TR LS TR AR
TR E AR MR LR 5, AR B TR AR
GE NI e b 2 S S0 188 1 P sl BRI B A
PR, RO HE A e FL A RN 26 AL , i
B BA PR A EE 2R, e s S AN REAT RO I H
TREZH N ML P B SR A B X A 3R 109207211,

SR e S T30 FL 326 X S 7R 0 R e Y A I
A TE SR TI, FE AL R G T BRI
TN TR 2GR 5 HEL A, T DI U A A A 03 A
AR HL UL, 25 A0 A U EL 259804k T T AL B 20
SECTEAE TR L PR, XA i s PR, 02 ) R BHL(EL
WEpAFR L 2o 19 Pl 0 2 RN, >4 Fl e i 81— 2 e
JRE Ao O 5 (R A A s AR D o AT ST A R A
1 A B (A2 28 BRI AU R G B T 5 4
At AT ) By R R % 3 G IER , & T4
AL R G BRI H A AR B Pk L A
HKIEEEHEARIET IR 4 SAGIIER o

o R R AT R e T 25 3 2E T AL S Bt e



‘JPA 5 M) 4 KF 22 E  ChinJ Pharm Anal 2025,45(2)

<279 -

TCIEAG B, A6 AL A SR SR
AR GE IR A A TGN , o R R A ) R iy
FLMCH LR, nT AR 8 SR TR Pl 2 2
GU B e R R A E 5T B, BT B, 4 RS
AR, EHET0R i A R AR i R R G

BRI A
SE
(1) BRIT, E4RHF, T, 4 LT (05 B e M K A 5

[2]

[4]

[5]

[6]

[8]

[9]

ML) ] EZE, 2021,30(2): 5

CHEN J, WANG JS, GUAN TH, et al. Research progress of container
closure integrity test of injections[ J ]. China Pharm, 2021, 30(2): 5
kb, Rl T 22, 5K DY 05 . BT B IO2  P MOR AL 2 R e  E
L) ] BR 2 Tl kiR, 2022, 53 (7): 1013

YAO L, XIAN FR, ZHANG FF. Mass extraction method for the package
integrity testing of vials [ J ]. Chin J Pharm, 2022, 53 (7 ): 1013
AT, SRR, B, 45 PR IBOE AN L SR UM R R
WEEAEERTIE () ] E 2, 2022, 57 (18): 1565
YANG MY, JIA FF, ZHAO X, et al. Container closure integrity of
upright polypropylene infusion bags by mass extraction method [ J ].
Chin Pharm J, 57 (18 ): 1565

MOGHIMI N, SAGI H, PARK SI. Leakage analysis of flexible
packaging: establishment of a correlation between mass extraction leakage
and microbial ingress [ J |. Food Packaging Shelf, 2018, 16 ( 2 ): 225
YOON SY, SAGI H, GOLDHAMMER C, et al. Mass extraction
container closure integrity physical testing method development for
parenteral container closure systems [ J . PDA J Pharm Sci Technol
2012, 66(5): 403

BROWN H, MAHLER HC, MELLMAN ], et al. Container closure
integrity testing—practical aspects and approaches in the pharmaceutical
industry [ J ]. PDA J Pharm Sci Technol, 2017, 71 (2 ): 147

FEAENS , W5, ANEITER . SR (L2 BEa) 5 2 A i BUcws T
FURGRE B TREIE L) ] 259001248, 2022, 42(4): 704

LU WY, YAO XL, SUN TT. Helium mass spectrometry ( vacuum
mode ) used to investigate the container closure integrity of the vials
systems for injection [ J ]. Chin J Pharm Anal, 2022, 42( 4 ): 704

] 2 24 i A A SR 24 0 A A2 2 B T A 50 77 6 24
SR BT HORZOR [ EB/OL ]. (2020-05-14)[ 2023-
12-28 ]. htips: //www.cde.org.cn/main/news/viewInfoCommon/d9c6f
118h773(54e8feba3519bf78al 1

Center for Drug Evaluation, NMPA. Technical Requirements for Quality
and Efficacy Consistency Evaluation of Generic Drugs for Chemical Injections
[ EB/OL ]. (2020-05-14)[ 2023-12-28 ]. https: //www.cde.org.cn/
main/news/viewInfoCommon/d9¢6f118b773{54e8feba3519b{78al1l

| R 245 it M A LR 25 i DT v A 2 A R A 2 AR
22 8% B 5 MM HOR$E 79 (1047 ) [ EB/OL J. (2020-10-21)
[ 2023-12-28 ]. https: //www.cde.org.cn/main/news/viewInfoCommo
n/8a4{9{16844fhed617{8e8ed59485¢1d

[10]

[11]

[12]
[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Center for Drug Evaluation, NMPA. Guideline to Container Closure
Integrity Test for Chemical Injections ( Trial )[ EB/OL . (2020-10~
21)[ 2023-12-28 |. https: //www.cde.org.cn/main/news/viewInfoCo
mmon/8a4{9{16844fhed617{8e8ed59485¢1d
REAEN , 25202 . [l N SN2 it e R e 2 B S B DI ST S5 PR 2
Ptz A% [ 1], i EZ5EE, 2021, 35(7): 828
LU WY, CAI R. Study on sealing integrity of drug packaging system
at home and abroad and consideration on ensuring drug quality and
safety [ ] ]. Chin Pharm Aff, 2021, 35(7 ): 828
FAAR, sk, TR, A B ROk IR T R 2 AL e
BV P OSSR H R[] ], PR B2 Tk A, 2023, 54
(2):268
WANG DW, ZHANG B, YU XH, et al. Investigation on key parameters
of vacuum decay method for container closure integrity testing of sterile
product packaging system [ J ]. Chin J Pharm, 2023, 54 (2 ): 268
USP <1207. 2> Package Integrity Leak Test Technologies[ S ].2017
SIMONETTI A, AMARI F. Non—destructive vacuum decay method
for pre—filled syringe closure integrity testing compared with dye
ingress testing and high—voltage leak detection [ J |]. PDA J Pharm
Sci Technol, 2015, 69( 1 ): 108
MOLL F, DOYLE DL, HAERER M, et al. Validation of a high voltage
leak detector for use with pharmaceutical blow—fill-seal containers—A
practical approach [ J ]. PDA J Pharm Sci Technol, 1998, 52(5): 215
DAMGAARD R, RASMUSSEN M, BUUS P, et al. High-voltage leak
detection of a parenteral proteinaceous solution product packaged in
form—fill-seal plastic laminate bags. Part 1. Method development and
validation [ J ]. PDA J Pharm Sci Technol, 2013, 67 (6 ): 634
LI L. Container closure integrity testing method development and
validation for prefilled syringes[ J . Am Pharm Rev, 2013, 16 (1 ): 48
PRI, OO, AL, A PO R I 55 P PSR
ACREMELT ] P2, 2023, 32(23): 24
GAO Z7Z,MAO WX, ZHOU Q, et al. Detection of closure integrity
of lorazepam injection by vacuum decay method[ J |. China Pharm,
2023,32(23): 24
LEE S R ST AR INE N & ) 2 R e S Pt Y e ]
UL R 2R, 2021, 30(5): 394
MA JW,GUOD L, LIU J, et al. Discussion on the container closure
integrity of rubber stopper/glass container[ J |. Chin J New Drugs,
2021,30(5):394
ASTM International. Standard Test Method for Nondestructive
Detection of Leaks in Packages by Vacuum Decay Method: ASTM
2338-09 ( Reapproved 2020 )[ S ].2020
TR, AR, PNt DO 30 2 A e o S PR A BOR R A
RG] . B 25267, 2022, 31(3): 245
YANG MY, ZHAO X, SUN HM. Research progress on container—
closure integrity regulations and detection technology aseptic
preparation [ J ]. Chin J New Drugs, 2022, 31( 3 ): 245
WARNE NW, MAHLER HC. Challenges in Protein Product
Development [ M ]. Switzerland : Springer Cham, 2018 : 257
(AR3CF 2024 4 2 H 3 AUgE))

RO



