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Co - Extruded Infusion Bag Packaging System
ZHAO Haiying ,WU Lianwen,CONG Jinli, WANG Lili ,XIAN Wen
(China Resources Double — Crane Pharmaceutical Co. ,Lid. ,Beijing,China 100121)
Abstract: Objective

co — extruded infusion bag packaging systems. Methods

To establish a rapid and efficient for the container — closure integrity test (CCIT) method of three — layer
The advantages and disadvantages of commonly used CCIT methods such
as microbial challenge method and mass extraction method in injection production were analyzed. The two methods were used to
test the closure integrity of positive samples of three — layer co — extruded infusion bags with different pore sizes (5,10,15 wm),
and the applicability of the two methods was compared. Results The microbial challenge method had a long testing cycle, poor
repeatability with destruction, and belonged to the probabilistic test method, which was not suitable for real — time detection in
industrial production. The mass extraction method had fast detection speed, high sensitivity, accurate results without destruction, and
belonged to the deterministic test method. The microbial challenge method could test the closure integrity of the three - layer co —
extruded infusion bag packaging system with 15 pwm pore leaks,while the mass extraction method could test the closure integrity of
the three — layer co - extruded infusion bag packaging system with 5 pwm pore leaks. Conclusion The mass extraction method
has high sensitivity, it is simple, fast, accurate and reliable, which can better meet the requirements of closure integrity testing of
large — volume injection bag packaging systems,and can achieve real — time and rapid testing to ensure the safe and controllable
quality of drugs.

Key words:three — layer co — extruded infusion bagipackaging system;closure integrity;microbial challenge method;mass extraction method
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Jry 24 ity B DT 0 (CDE ) 2020 45 & A7 Cfk 27 24 it 4 591
A ) 24 o A7 88— BT RSO BT Y
R M B I A A HEA T 0 BRI G £, AL 8] i m]
KA R B R G B AR B
SEREMIATT i (AN g 7 HL28 38l 2 ) e AT R, O 2E4 7
D7 IR RV AF A B (P27 28 T S G2 R e
EHEWFTEBORSE B QA7) TR B EEDF T T T
A RLRE o ASBIE ST H 2R Bl A ) B s o Jo e 41 U A
I =2 IR AR A A R GT B R o, AR HUAGH =
JEILE IR AL R G B RIS e BT

1 EF ARG EEH

1.1 {38
ME — 2 %5 S PRI (3€ [ Pfeiffer — Vacuum 2
F]) s BSC — 160411A2 B A= W) 22 e (IR M L 8 28 SR

A BRAF] ) 5 CX43RF B AR W) 8 38 ( H AR Olympus 28
F) ) ; DHP — 9272 70 Hy P i I 1% 572 47 (il — R 244U
AR LT - CPS80C AU~ 30k 1287 K s (|
TR PR B AR A A A BR A W] ) 5 Co60B 74 it 5 %%
S B A (B R 2 WL B AR A FRAF]) s 2F - 17
RSN R BV B AT IR A .
1.2 X%

TERE 2 = 2 LB TR (L5 D202109161) ,
=R IEr A 4% (35 D2109161K) |, 147 H A ¥ XL
B2 By A7 BRZS R AE , KA R 250 mL; JBe i R 5
AR ES 5L (TSB, It 5 4 20210524 ) , fi s K & 15 B
R FRFE (TSA L HIL 5 4 20210419) , BAL 75 b 5 = 1 5L
BB B IR AL (4150 20210511) , 5 22 [ e (0 57 &
(Ht45-24 20210426) , B0 F 75 5 SRR Tl bel v e A=
WHARARRA A i H R O A IR R A B2 2 4
RABRAT] S 202102018) 5 5 8 P (72 ] Merck 2>
], 415 K53060340107) 5 & Ak ah (78 BE Rk B0 A PR
8L S h 2006062 )

1.3 EH

] 2 A1 PR B [ rp P B 4 RO R P
(CMCC) , HRh 45 CMCC10104(B)  41t5 2423 - 1],
2 HEEHER
2.1 EMPEE
2.1.1 BB AHEHREHMHBE

P25 < 38 2 L 24 o A i JE A b AT RE 28 D 1Y
Wit SRR T G2 kA SR PPA 24 5 78 4 A= i S T
FELERUE DR AT AE U o FEC 24 i GMP 48 i ) R
BH TR /4 h 3Rl , 27 2024 4R USP < 381 > DR
B AL 20 21 (1S0) 8871 — 5:2016111) / {24 & GMP &
) K A e 2% - 27 kPa/ 10 min % % /3 h
50 min KRR S A

P 5 PR P - A W Bk Rk R R R A R A B
TR S50 573 Rt 30 P M TR 80 IO V> R A o AR T a8 i
B AR 285 O VD B TR I T A M L TR 1 /N2 Dy
0.5 pm X (1.5~3.0) pm, RF 5K R4S 40 2% /N ik
FFLARZY R 5 wm, 5 AN B R/ NSRRI E R | fili
YA L BB 2R3 X Rg kit G B 5 75 kO i AR A iR A
TR0 45 A0 TR R AT S | B A B SR A L A
2.1.2 W& H &
DA HIM I 114 15 4% 25 A b B 2he 1 37 L 4% s O
st R PV i o SR FH 2B A4S FE AL B Rt I o i LA 4
A5,10,15 pm B FL CEERPFLAR 2] 5 101 dl i
THEHIAMER LR, IR e 5k, SR 5 MR I8 9 2
BB RE S B Ry BHPERE 5 5 3 AR G A T R B 3
SRR AL B AR T3 A W Pk R, DA e 208 1%
) A K B i % R kg BRI T B LA R B e R s A A
PERE SRR B, Bk B X BERE il i L 1.
£1 WEPREEIBRERER
Tab.1 Information of test samples for the microbial challenge

test method

i o BERRML) HEHEN) R

A REES 250 5 BARRAREN R

B BASRES 250 5 TS KB Pt

C RERE 250 10

D SpmfAkES 250 10 BADAE AR S (RS
E 10 pm REHS 250 10 Bk AL

FolSum kS 250 10

2.1.3 HEHREAH A

TSB : A 48 158 B 45 (1% 750 1 245K, B 30. 0 g TSBIF T
1 000 mL7KH, RIF5 .

TSA : M 45 156 W1 5 A9 T ) 20K, 4 40. 0 g TSA IR T
1 000 mL7KH, BIf5 .
2.1.4 EEXWELHHIA

WK A 25U 5 AR B Y PR R RO S
TCPHVERE TSB, 3, PR R A ARl A T B T

TCRAAIA « U R 28 KB B oA i, 5 33 °CF 8%
I 14 d, ULEE IF I s ial 50 B i v 85 97 25 IR A B
A-F¥N ALK,
2.1.5 HHRBERAEKENRIE

TR VT B+ DA 2 P P T %) S i b v B —
FAKEFRY), 43 A 2 2 5 10 mL JGE TSB A4
1,33 ‘CH 55 18 ho PRIV th 35 32 W 43 i e A 7
1 000 mL TSB %8N, 33 'C N 1535 24 h, B2 R e &
MWAME T 10° cfu / mlo

PRERRO T U R A KRB SIE A PRI T mL,
B9 mL 0. 9% FAACFNE W BB 1: 10V /7 V) B FR B
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VO, b B BB A AT A A R, VR BBR  TAT AERUE 1 mLL,
JC P - L e B A o D BV A7 o 4% 2 AL
i3 15 ~ 20 mLJG1# TSA YR 2T, B 33 CHEE 348 1 %
2 dJE B, BB JE AT 10° efu / mL.

R VR P« A A 1 722 4 A P BURA TA TG T ) B 1
FES S AN (58 A) R IR, A AW 0. 1 mL,
FEFGE R 1104V VRGN, SR HA 49 efu /0. 1 mL,
W42 Ah AR IO AE AL B 33 CCR B3R 3 Ao T M AR A
B, RPAERLEE T S 2 PR B, AL A i T
A R 0 B 0 B AL B R U
RASERE S, SR 75 B 2k = B 4 B g % 92 2
AR A B BRI T, 33 CCHE R 2 L BT

A Z AR E S 250 T A R RE S R AR P AR K
R R A 2L QY o, BEAG 4 SR I S 41 66, AR 25
SRR VL AT A $E N B RR IO RRAE PR VE 7R BEREME PR -
gk, 7 — SN AT AT S5 o #5 He P ] 2
LB B T RE 5 (G5 A) Wi A i A K R, BLAE
KB FP R PRI B Rl IR I 55 77 5 R B AR K g
2.1.6  fA AR T

PR 2% A TR IR 2. 1L 5 TR

PR VRO B R 8 A B PR B 1 mL, 9 mLL
0. 9% FAACEEE W, H A 110V /1 V) [ # BRI, 4%
2. 1 ST N RO A TP AR  HE ik
555 P AR 1 mL, [RIEERAE PRSI0 R Ak e
B B TR FE R AL T 105 efu / mL, HAZE R L 2.

2 BERBIIENEERITHER
Tab.2 Results of the bacterial suspension count before and after

the microbial challenge test

W, W R A A e LR R e i IR BAR AT N
TP TR R o 445 2R B e At AR B P AR i Bk A
TTEM, RN B TS24, AARE R AR 05 BH
PERE R PR IR ST R L 3.

R3 AMEREEALRBRER

Tab.3 Results of the the microbial challenge test of positive samples

B RS FE LB (um) AFER H0RE BREK BAZE BARE®)

L AR A T EHA) _ LR &Y
(V1v) Fml F#m2 X (cfu/mL)
e K IeHT 1:10° 57 365 6.5%10°
BRI B 1:10° 59 45 52 5.2x10°

FE b 1 B PR BB B IS P AR T K A TE
BRI RE T (958 € - P EER T, WUE (BT
H =27 kPa)iZ 1 10 min, PR & B W EJG 4422123 h
50 min, B & ) FIER | 25 5t A 114 A/ 3 T AN BE A 08 U
FLARAL I 1 58 A R AR B B IR ML 5 s, FLAR R
FHE 0. 5% 1 58 LR A0 70% S5 TR BV TR0 75, RSBk
I FE 5 BB A TC B IR B RE S S S (S5 B) L AR
MR ART b 48 Ry BRI T HEAE o

A2 R UE S 458 B AR P A I R b (S5 R
C — F)FIFAM:XT BAE (45 o0 B) , B 33 CHE SR BE
F2 7 dJE WSS A T R TR AR S T R A A A
ST TS, DL AR A B A R R R AR o v 2 2 bR il
I3 XoF FEAE ot 129 07 A G T 5 BB A 0 A o G e

86

D Sum | 5.87 % - - ABA
2558 x x £ RA
356 4 x £ BA
4553 % - - ABA
50 564 P x X BA
6 558 % -4 £ BA w00
755 Fd % X RA
§ 53 % - - FRIN
9 55l % x X BA
10 551 % - - FREIN
E 10pm 1 9.16 # b x BA
1 889 b4 x X BA
3014 * - X BA
493 5 - - ABA
50 9.04 x x X RA
6 88 A 3 2 BA 0o
7 9.3 % x X BA
§ 03 x b3 X BA
9 9.6 3 x £ RA
0 9.2 b4 x £ BA
Folsum 1 1672 b x X BA
2 1682 i £ i BA
31677 i i % BA
4 16.55 % i % BA
5 16.04 % % X BA
6 1638 P 3 ® O OBA 00
7 16.63 3 x £ RA
8 16.33 P4 x £ BA
9 1672 b x X BA
10 1623 i £ i BN
E: - AT v 2B FRAREN, LKL,
Note: — indicates that the seal is intact and the target strain has

not invaded,no inspection is reguired.
2.2 RERBEGE
2.2.1 KB F*

Pt BUL MM RS E— D E MRS, 2=
B CEZSIHE BRI AR S (IMFS) AL 25 00
i A 2 B o WA i PR A LS R s Al o R LA
PRSI £ DA i v B BB o i e A A DN 6 2 it D
5 9 o DA I 30 2 i B3R 2 0 4 = ) o o 3 o
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IMFS i 2 523 W, DU 2R 48 He ) P-4 o IMEFS 1 2 9
2811 JoT S A, A R O — o PR, R G
FE oA 12
2.2.2 MWiRS L E

I3t ot i« ot BT A T R 0 A K T
K (Gross Leak Check) . K ( Large Leak Check)
FHCR A (Fine Leak Check) o 1) #8428 A I A6 . T4
HAS 1 T R AT e 5, DU R G808
B FLASRAS IR « 7648 E Tdh B2 L] P, R4
SRR 1 75 18 B8 HLs B 5 WA g, T
SR 5 A A IR BN 0 s B IR AR T A
2) Ko Aar i o A ELAS 22 AT AR B B i s
il e 7738 30 v HLAs | i) — AR (U LR ) T
T R 2 M A< i ] D 2 75 A KU o T 1 R T K
BEAEL, DU R R , -4 o 5 5 D e A s Rl
3) Sl U A I o Al LS A T R RS i B S (— R
Z210 ~30s), LAVRBETE BRI 22 48 4 1 M T4 (Cnok
R R A B A5 ) R « i L 28 J A E i )
[ — e A T 8 s, FH JB dk A o A2 e i G T B 4 it AR
A, A5 ) T X3 B A 5 A BH P A o o 2 D R T e
BRAEL, DI 5 Ay T 5 75 DU S R il A

WA S8 k3 2 80 3 2 48 03X ) 00 1) Bsp
[] o 7E D 2R A4 AT ISP ARt R PR it PR T
T AR HE Y S B L At 15 00 ) A A B ] 0] 2 vl
JEBFTPEAE O R BE PR A BT R A0 X A B, HL A I 4
SARE PTAE A A 1) SR A 2 RO - B[R] 2400k
FE N YK A 1 0] 8 s, KUw B A i a) 15 s, 7%
Tl B A5 BF ] 25 s B B[R] 9 s AR AR (A T i k47
T H 2R FIITA S TE S pm AR LT AR RS A
(BT, 0,455 R % R T PR AL L K T IR A R e BR A, 0 O
BEE B A A — 22 A E I35 AN 4515 Bl 9 7T 100. 00% 1F
i DX P o R BH A o
2.2.3 FE&

DUAS A A T 0 26 R it A B R L SR B 4
BT AL 3 AN [] LA T L 0% PP R it o A AR R
L4,

2.2.4 FEFRIE

Jr IR IR : A UE B XA e R ek FH 938 v
A AR R ARG ISR A 2020 4F R [ 24 i (USRS ) )
0 9101 43 A1 5 56 UE 45 5 JEL L3R 2024 4F R
USP < 1207 > JoiH 25 i L e 2 B TR AR G e ) 55
UEIT H (4 0] $ 32 b BT 5 1) 3%, AT FH B PERE i
B PPERE S A5 A S m B TR FLIEA TR0 , 18 3
PERE S E T A LR R R, DA FIZ T R AT Sk

G035 FMR T B 2. 2. 335 T B AR 5 R B
i+ 5 pm ARIERRFL , 2 BRI 6 YK o 45 SR B P RE i 2 ok
K BAPERE S, + 5 um AndETR LIRS 2 S Rl 42
Frif

@M B2, 2. 30T B & AR ik
B R R S8, 2 bR A R 1 o R B
IKIREEAE IR, X BAPERE S AT S wm BR v FL AT
R o 235 S8 9 K B e, < 5 Torr (760 Torr =
1 13i{ﬁ5j(/ELE) Jﬁ/}ﬁ'ﬂ%jj{ﬁ5 o BRI TL / }'Tijj{ﬁmﬁ_ﬁéuﬁ; >
2 Torro FF A AT Z A, R L LR R AT

G000 IR A R < 1) B P K U BRAELAff o o B 2. 2. 3T
AL 2 AN FN2s s 2 A4S EA T, 10 S 0, 25
RO 5 H A IR R R IWBRAE (X)X = (X|$)-H¢+$,5'_, +
X)) 12, G5 S BRAE M 7. 543 Torr. 2) K BRAEH 2 -
B2, 2. 3350 FIPERE & 304>, E A7, 0 SR I i, 45
VLR 6 AR T K AMeAE B B 456, Kl FRAE— B 150
FREAE A 0 5 A5 TS5 BRAE , 25 R BR{E M 26. 330 pg / min.
3) ol BRI B 22 o B 2. 2. 3 301 BH AR i AT BA PR A +
5 wm ARAERFLAS 301>, 40 313443 3 L AT I, 45
UL 7 3% N 2O BRI BRI (X)), X = [(X, + 3 SD,) +
(X, =3SD,) ] /2,455 BR{H ] 16. 283 pg / min(53 T FEIR T
A1 ZOOpg/min,TElﬂﬁ‘l‘%; 16. 283 u.g/minj'ilo. 013 6scem,
M Lenox Laser A al A F= i A gS A 2R IR (EAH
TR 26 pm).

R5 BEHEKXRREHELSR (Torr,n=2)

Tab.5 Confirmation results of the gross leakage limit (Torr,n = 2)

P 1 2 X
[ HEAE 2.212 2.040 2.126
T REAR 13. 000 12.920 12. 960

F4 RERBUEREFRER

Tab.4 Information of test sample for the mass extraction method

5 Rk #E(A)
T P A e RGOl B B P AR 40
P + 5 wm A5 R 3L & dm it I 09 AR A S 30

Fa b oo (£ B 4730, A ) A
HA)

= AR B AE N XA

5 wm(5.982 wm,5. 814 um,5. 850 wm,5. 885 pm,5. 520 wm)
10 wm(9. 182 um, 8. 770 wm,9. 292 wm, 8. 883 wm, 8. 982 pm)
15 wm(15. 380 wm,15. 272 pm, 15. 244 wm,15. 700 pm, 15. 293 pum)

N L L
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*6 XRMRETWELR(pg/ min,n =30)
Tab. 6 Confirmation results of the large leakage limit (pg / min,
n = 30)
F5 o MEER | BT OMRES | A5 RRES | BE O NREES
1 5.825 9 5.642 17 5.295 25 5.026
5.684 10 4.597 18 5.037 26 4.955
5.765 11 7.076 19 5.412 27 4.730
6.476 12 5.588 20 5.919 28 4.838
5.430 13 6.009 21 4.838 29 4.356
5.140 14 6.173 22 4.401 30 3.816
3.970 15 7.542 23 4.3% X 5.266
4.074 16 4.753 24 5.207
7 WRREHELR(ng/ min,n =30)

Tab.7 Confirmation results of the fine leakage limit (pg / min,

coO 1 ON B B W

n = 30)

.. RS PR AR + 5 um AR

Y Y Y T Tla 2 a4
1 7.435 7259 5.550 | 1 26,532 25.610 24.035
2 8312 6.644 5487 | 2 28.120 27.032 24.406
3 7.59  6.659 5.532 | 3 26.465 25.270 24660
4 9.245  6.715  6.130 | 4 26,942 25.264 25.350
5 8.492  7.905 5.829 | 5 26.780 26.265 24.522
6 8.514  6.262 5730 | 6 28.246 26.214 24.742
7 5546 6.524  5.913 | 7 25.204 26.256 25.692
8 5.45  6.134  5.770 | 8 25.080 26.020 24.844
9 6.091  6.612 5035 | 9 26.823 26640 24.382
10 573 6.277  5.003 |10 25.865 26.270 25.842
X, 6.513 X, 25.855
sD, 1.112 sD, 1. 046
X, +38D, 9.849 X,-3 8D, 2.717

G BR 56 UE < B 2. 2. 33N BAPERE L 104> 25 A
2ASFNBH AR ity 15 A, 4 BEALI e A 00 o A0 45 2R mT 4
SEARIE R BIVERE S AR 23 e A AG Y, LA BH PR AR i 6
HEAG: HH BE 1 o 45 RA3% 07 VR B HERA 4 100. 00% , AT 1HE
HBIX 3 BIPEAE ity 23 A B PR i, 3 o Y 2
PRI PRI 8

®8 MMRIGIEL R

Tab.8 Results of the detection limit

5.520 pm ~ 23 AR
M B2, 2. 3T B AL o A AR A +
5 pwm FRiEREFL L 23 R 3 B 6 VK, 0 S A I 45 R IF
115 RSD A5 M RSD < 15%(n = 6) , W& 7 5%
PR FE W29,
*9 EEMRBER

Tab.9 Results of the repeatability verification test

2 (pg [ min)
#a i — RSD(%)
I 2 3 4 5 6 X

iz 5.485 55860 4.9 5176 6.505 5292 5.4%6 9.9
PR +SunffERL 24432 24286 25.005 24331 23.90 .64 24213 195

H RS 2 G - 40 PR 2 44 S0 5L (SR 1 A FITB)
AT, B 2. 2. 330U [ PEAE i AR PEAE S + 5 um
B HE TR £L , 43 0] T AS ] s ) A 3000 37 6 6 UK, 1 S R Il 4
WO RSD A5 B RSD < 20% (n = 12) , KA
AR bR TR WL 10,

F10 HEABZTERBLER (n=12)

Tab. 10 Results of the intermediate precision test (n = 12)

- 2 7% (pg/min) )
1 2 3 4 5 6 X
A A 5485 5586 493 5176 6.505 5.292 5.49% Dol
B 7010 5.687 5.669 5.579 562 7.38 6.173
B +5um A 24432 24286 25.005 24.331 23920 23.644 24273
fikibi B 26170 25.083 25.572 26.176 24.9%4 25.647 25.607 o

kg BE RAE

B AR w4 R
it 10 100 100.00
CAELN 2 02 100.00
Fk#d Spm 55,982 wm,S. 814 um,5. 850 pm,5. 885 um, 5. 520 pm) 05 100.00

10pm 59182 m,8. 770 wm,9. 292 pm, 8. 883 um, 8. 982 pum) 05 100.00
15pm 515380 pwm, 15,272 pn, 15. 244 pum, 15, 700 wm, 15.293 ) 05 100.00

G0 0 T+ b A 00 IR 631 235 R T R0, 3% 0 vk kG
JE I > 16. 283 g / mino £ [ AFE & B0 E , 4 D03 R

88

T P 1+ e e il s B[R] S 500 + 2 s Al
FsE R A + 1s, B2, 2. 3500 F BHPERESE AT S wm PHE
FE S SAS FEBENLI T KD o 7T 8252 bR e Rk /R
Ko t0 45 S 5 (0 Al 2 B ) S OO T — B A5 R B
WU T 20U W B PR S B R A s, BEMEARE S A
5 S — B R 1L,

11 MAMKKEER
Tab. 11 Results of the durability test

Bk ALREI s, BLTHIT, BATHE s,

B N BRI ARHE0s REHASs
AEE(N) BE(N) AREON) AROM ARE(D) BB

RiES ; 5 0 5 0 5 0

SpmfiE#s 5 0 5 0 5 0 5

2.3 2 M FERIR N LR

A Py PR  TETRE SRR T 5 B, B
PEREST 5 pom BEPERE S 10 m BHPEFESD (15 wm FHPERE
i B A AR 3R 0, 60. 00% , 90. 00% , 100. 00% ., LA
100. 00% 1= A B LA AE Ay 22 S RE R, A i 1) G A=
PRI ) R AU R 15 pm,

JoT s BRI < 25 B A A AT AL B PR A, % L ik
TR, S A BOE MR IR E 2S5 IR 8 s, g%
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KU E IR B g 7. 543 Torr; KU ELZS I H] M 15 s,
UG R 4 26. 330 g / min; (R L 25 ) FE E
B 18] 535914 25,9 s, Tl 4G I R 47 16. 283 g / mine 28
YAF, 78 LR KIS BT % R 0 R G0 E PRI
I B A R ARG S T A R | v TR 2 R
55 it AR AR S e S T SR R R A
BERE S AR, X = R LB A2 5 pm K LA ¥
FLIAS H1 2 535 100. 00%
3 itig

Tl A Py Bk R 7 3 ks A T ) S R 8 e A T
25 o AR W P R S LA A B LA, T
T Y AL R G B e AR Iy B v R
JEIAE K OB R PRI Jr s, HoA R, OGE H
A5G % Ty vk S s I, R TE FF Tl Ak AR R
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