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BE:HN AN XEZEHRLASRCREHBROATRBEFE 2 100 mL REZEHRLEA Ham A RS, A%k
HATIUH R AT 3,5,10 pm BILK ZZE A H MR A8 LA Rk 0 AR, B R AR R AR O 8 A AR T MR 3R A
SEHN R HE AT RREAKH Cyclel AT 2.0, MK A E 2.0 s, 26 R B 4L 685. 8 mbar, £ /& B {4 66. 0 Pa;Cycle2 b
SR 10.0s, ¥ AR ] 15,0 s, WX A 18] 25.0 s, 26 & F4A 7. 2 mbar, £ /& B 1A 75. 6 Pa, 2 7 ik F 14 Ao m R &KW 55 E EH
BELESAAG A ER LS R E N ZHE AT R RILA 3.904 wm, A BZNEG RN B EAE S T 10 pm JLRETE .,
3,5,10 pm 8PS A2 5 & 0940 B 3 5 51 4 50. 00%, 100. 00%, 100. 00%, # % 4018 X ik 69 4 & % 5 %1 4 30. 00%), 80. 00%,
100. 00% . Anik K325 R 27,100 mL K R EHRAES 0,1,2 MR G FH M RAF HEiE AT 509 A% TA0ETA 200 K5
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Testing the Packaging Seal Integrity of Sterile Large — Volume Parenteral Drugs by the

Vacuum Decay Method
Xu Xiangyang,Wang Jing,Wu Yongfa,Chen Chao,Ma Caihong®
(Yangtze River Pharmaceutical Group Co. ,Ltd. ,Taizhou, Jiangsu 225300,China)

Abstract: Objective To establish a vacuum decay method for testing the packaging seal integrity of sterile large — volume
parenteral drugs. Methods The 100 ml sterile large — volume parenteral drugs were used as the negative sample,while vials with
laser — drilled holes of 3,5,and 10 pum large — volume injections were used as positive samples. The parameters of the vacuum
decay method were determined and compared with the microbial ingress method. The seal integrity of products was confirmed
through stability testing. Results The parameters of the vacuum decay method were determined as Cyclel with an equilibrium time
of 2.0 s,a testing time of 2.0 s,an absolute pressure threshold of 685.8 mbar,and a differential pressure threshold of 66.0 Pa;
Cycle2 with a pumping time of 10.0 s,an equilibrium time of 15.0 s,a testing time of 25.0 s,an absolute pressure threshold of
7.2 mbar, and a differential pressure threshold of 75.6 Pa. Method validation demonstrated that the detection limits, linearity,
precision, accuracy , repeatability , and durability were all suitable. The sensitivity of the vacuum decay method corresponded to a leak
size of 3.904 wm, whereas the microbial ingress method had a detection sensitivity equivalent to a 10 pwm defect. The detection
rates for 3,5,and 10 pwm positive samples using the vacuum decay method were 50.00%,100.00%,and 100.00%,respectively. The
detection rates for the above positive samples using the microbial ingress method were 30.00%,80.00% ,and 100. 00%,respectively.
The accelerated test results showed that the seal integrity of the 100 ml large = volume parenteral product was good at 0,1, and
2 months, respectively. Conclusion The established vacuum decay method can effectively detect the packaging seal integrity of
sterile large — volume parenteral drugs.

Key words:vacuum decay method;large — volume parenteral product; sterile drugs;accelerated test;packaging seal integrity
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A. Effect of evacuation time on the absolute pressure of negative samples
B. Effect of equilibrium time on the absolute pressure of negative samples
C. Effect of testing time on the differential pressure of negative samples
D. Effect of testing time on the differential pressure of positive samples

Fig. 1 Effect of time parameters on the Cycle2 pressure
P it 19 25 R TG W I 25 S5 IRt 18] 24 25. 0 s AT A2
R ISR, O AT (] 4 25. 0 s, TEULIE 1 C5 PR
1] 24 20. 0,25. 0,30. 0 s B, FHEAE 5 22 A7 7E W 4k 22
S, D[R] , 22 (B 0N R LA 1 D,
2.1.2 MERMEHE
F2S AN Cyclel 48 3 EE A I [ K 22 v
TR o R B AR i o 22 Uk E RGNy B 1 B BH MR i
B, Cyclel A4 K BI{E A 655. 8 + 30 = 685. 8 mbar, K
BE 5 04 48 6 5 /IMB (722. 2 mbar) K T (8 , 68 4 4 it
I 3 22 15 BR{E 4 26 + 40 = 66 Pa, H il ke & A 22 5 e/
{H(296 Pa) K TIZAA , ek it 3E W& 1.
F1 XREFRREERENER
Tab.1 Detection results of samples with large — leakage to

medium — leakage defects

S # )% (mbar) £JE(Pa) HAZT(H) HiE

SL 856.7 188 5 KR
L& 1 mm 722.2 37 5 K
FL#£ 100 pm 711.6 296 5 L
Sample 655. 8 26 100 PR PEAE

HLoE AN Cycle2 28 45 32 BEAG N 9 B M /DN 2270
Ui V10 R S A i o A o A 0 P A i B 4% BH PR A i
R, 100 2H BFFIPERE G i P X 48 1 5. 4 mbar, 5 i i
P 0.3; 2% 5 K 27 Pa, brififw 2% 0 8. 1. 7471
{E + 6 AR UENR 221158, Cycle2 B4 K {E 4 7. 2 mbar,
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22 JEBIE A 75. 6 Pa, ARSI HE Gl (5 pwm) B B3kt B3 AE
it o TR UL 20385 LB 5 0T K T A I 28 Ik A
100 mL K2 MR B SR TR AR 3.
FR2 IMNEERIRRERE RN LR
Tab.2 Detection results of samples with leakage — leakage to

micro — leakage defects

o % )& (mbar) % /&(Pa) #HAZ () &iE
34240 pm 93.4 821 5 N
34210 pm 14.5 313 5 TR
5L S pm 8.6 126 5 R
U423 pm 6.2 48 5 iz
Sample 5.4 27 100 PR M AE 50

*®3 HEZFFREEWRN 100 mL AFEF SR EEZTIHENSH
Tab.3 Detection of parameters of the packing seal integrity of

100 mL large — volume injections by the vacuum decay method

WA WHAREAG) HEFR(G) MEFAG) %E(mbar) ZE(Pa)
Cyclel 2.0 2.0 685. 8 66. 0
Cycle2 10.0 15.0 25.0 7.2 75.6

2.2 H@EEE

Maste : JCIFLERFAFE G, oL ARMRAIL HEL IR 25 A FR
oy al A SR A LIS i B S8 O A I 2 A T UK
WG A%, BRI RS .

239+ FH 100 mL HH B Ak 25 5 i VRORRL , S I e 2 1l

350 wm AL : F124 350 pum S B3 25 e ZE i A

10 pm Ji FL (FL A2 53 51 4 8. 425, 9. 045, 10. 004,
11.001, 11. 467 pwm) , 5 pwm s fL (FL42 5 51 K 4. 776,
4.872,4.990,5.002,5. 117,4. 881,5. 098 wm) ,3 wm i
FLFLER S350 4 2. 460,2. 664,3.032,3. 721,3. 904 pm) :
TR AR PRI HL B A R 2 W) R O G AT AL B, IF
TR SRR IR

BFVHEAE it 4 VL2500 B A BRZA W) A 7 19 100 mL
KA 12 T SR T TR 24 i o Ry W DR LA Sy B P o R ot 1)
FEepdE st IR 4 8y X 7 0k . 1) A4 - 4 hk T4
TR A AR RS B2 175 2 0 1R] 4% WU HR AL 8 5 G A 5
2) JC A K A (R 8 2020 4F i € o 24 88 (g 35 ) ) 3 D)
110D Z5 5 A% 5 3) 1 AE Wy Bk X 30 36 5 4% 5 4) B
FEfh (n = 100) BY EL 25 32 U (E A8 T35 0 3 O 0 11
AR
2.3 FHEFWIE

AN Y T4 22 0.05,0. 11, 0. 18,
0.32,1. 20 cc / min, W26 F {8 1 25 Fs B i 1 B0 e K
PEATIN A AT S 4, DA I (X, cc / min) A
A5 LA Cyele2 22 s V- ¥ (V) S DA A A 2E 47 Lk [m]
U, 453 [0 )9 J5 B2 Y = 400. 07 X + 26. 414, R* = 0.999 9
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(n=35)  fFE&MER,
I PR LG - B3 m (FLAE M 3. 904, 3. 721 pum) Fll
5 wm(FLA M 4. 881,5. 098 wm) FHAERE S, LA 05 i
H#11%0.05,0. 11,0. 18 cc/ min, 53 3 d A 45 5 B
XIS 1] 100. 00% K 4 FLAE R 3. 904, 4. 881,5. 098 wm
FIFE A 0. 18 cc / min FRAS TSR 1w 1 L2 4,
x4 RNRRBER

Tab.4 Results of the detection limit test

b HAZGR) #ETGL) #HHF(%)
FL423.721 pm 3 3 0
3L423.904 pm 3 0 100. 00
U424, 881 um 3 0 100. 00
U425, 098 pum 3 0 100. 00
#20.05 cc/ min 3 3 0
#Z0.11 cc/ min 3 3 0
#Z0.18 cc/ min 3 0 100. 00

YER B2 0 B o, FLAR 2 3. 904, 4. 872 um
BYRE S, TN 0. 18,0. 24 ce / min B BHAMERE & K B 1
FER A3 d UEATBELINE , 4 KA 100 2H o 25 S B P A
f A A BEPERE S IRAE SR A% AN TR FLAR AR
BRI H 543K 100. 009% , 26 WA 5 15 TR B R0«

ARG . AN 6 B A S R BN
Cyclel 48 [k e RAE S B /IMEZ. 224 8. 7 mbar < 30 mbar,
2 i KE S fe/MEZ 20 2 Pa < 15 Pa; Cycle2 4 &
o RME S5/ MEZ 22 0. 2 mbar < 2 mbar, 22 % f% K{H
S/MEZ 250 5 Pa < 20 Pa. KW LR EIER AT

2% B2 AR 23 B N B A AS ] B[R] 36 53
FE ST RGN o 25 5 SR, Cyclel 46 & f RAE S fe/ME
2 740 18. 4 mbar < 30 mbar, 22 & i KMEH 5 H/MEZ
7K 3 Pa < 15 Pa; Cycle2 46 [k i KI5 fe/IMEZ 224
0. 5 mba < 2 mbar; 2ZFEH KBS H/IMEZ 2289 Pa < 20 Pa,
FUEHRE B R AT

ifi FH K K Cyele2 BIES 8] iy 25. 0 s 4351 I
FEHR24.5 s F125.5 s, PATART I I PEAE & A2 5 pum FHAE
FE 25 6 UK o 45 B PR it 938 28 %8 4 100. 00%, 5 wm
BEERE i RS Y 56R 100. 009% , 26 B 75 21 PP BL 4
2.4 WEMENRHEXE

Rt BV 2 Rk 72k 114 R AR o 7 A U LA
3.904 pwm, AR TE 25 e e R G % Btk
WFFEEE AR B G AT) ) i 3R AR B KPR T A K Fe /it
T BREE (MALL)O. 1 ~0.3 pm Y ZR i 2 (L[ 24
J) (USP) 1207 2T HEFT A it B U2 AR AT o 45 2R 21
PR RE i 44 SCALAR A3 50K 3,5, 10 o I, B2 i AR
43514 30. 00%, 80. 00% , 100. 00% , 3¢ W iZ AL S i A )
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1RATE BRI RGN 2 T 10 pum FLARBREE 7 0L 2
2.5 fniERiKLE
X100 mL KA it i SR TR e T 251l , 4%

BRI S0, 1,20 H B84 IREE (40 £ 2)°C AHXT
TREE (70 + 5) % A5 o R ASBIFGT A #E ST 1 B2 Tk,
AN I 20, A A 2 2 1, 458 100 mL K%
HEESROICE S 0, 1,20 H B B R AT E LA 3.
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Fig.2 Comparison between the vacuum decay method and the
microbial ingress method
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Fig.3 Results of the accelerated test
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ARBRFE A 5E T B BRI E 100 mL KAV
S TG B 25 s B PR S, B Cyele 1 429 i T 1]
2.0 s, PR ] 2. 0 s, 46 1 B 685. 8 mbar, 2 B {4
66. 0 Pa; Cycle2 il T[] 10. 0 s, AT ] 15. 0 5, Jlist
1] 25. 0 s, 48 JE B 7. 2 mbar, 2 FEBIfi1.75. 6 Pa, 7T

100. 00% 6 0 H I £L 4 3. 904 pum K LA F 93t o % He
R FH B 25 a2 A IV MO ke T M, 1]
100. 00% A5 0 3 wm i FL A4 FHPEARE & o DA AT BB K
2% S U S VR 24 R T BT AR B AR RRUR R T A A
AT B AR B0 AR R B /DN, T i vy I 2 e ek 1 R
JE, T 3 3 Y R S ) 4 v R R AR AR
S5 L AT Ay LA SRR A I R 7 e R STV TS T 24 A
BB B LA
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