BRI ¢ 4 lﬂ 3% 2023 4F 12 F 5 H 45 32 45 23 1)
Special Report China Pharmaceuticals Vol. 32,No. 23, December 5,2023

ERHERERAXKRE -KRBEARFEARETH-

HE 4% S RI17;R971°.3 XHERIRERS A XEHS:1006 — 4931(2023)23 - 0024 — 05
d0i:10.3969 / j.issn.1006 — 4931.2023.23.005

B — R = e =N .-l-.#__r_ ha L4 Q Y *
AFRAZNESHNAFIHEHERESH
SRR LB A BL, e & R VIR
(1. THBEHGVBBHERATGNHARE - TAEFRHEGYARELEZRZE, LA BN 2210005 2. FKRT
ERAERERNARE - EXGREEEERARBEF RN ERNELELRE,ER 401121)

TREN AL, X, R, SR IR, T HRE PARAYZE AT R EE LI TR A BT, AT 255 5 5
RIVEMAEZEARALS L HFABEEF FERB 2R AN TEEHFLTRNRABD 2, BRELAEH 67,

WEBN Z2iMNZFEBFENROEFHIEGATRALFE B ITLEHE L XIEA 3,5,
10 wm B FEMEAE G DAk =K B A 8 295 5 AR A A AR R A AR R E AT S EB RS RO
FRWHFR, AT P IR B 5 A PR A AR S0 R A Al R SR K B A e i
MR A R EN E G R SR 6 R A A A R A B E S mbar ARERE 4. 0s(Cyele 1), E

=% 1. 4 mbar ARERFE] 3.0 s X E] 16,0 s @ EEFE] 4.0 s(Cycle 2) . 2 77 i Wik 45 % X569 RSD i"'] INTF 10, 0% 75 B
A PR B 64 TR AR S5 69 2R 39 S 100. 00% , FA M 3T BB AR S0 6 M R 35 2 0, % Fa AR S & LILE A 3,5,10 um B, B2 Rd&./i‘é’?
ot A 3G A 100. 00% , 7 A Pk ik 094 B 5 5 51 % 70. 00%,90. 00%, 100. 00%.3 A P 89 Anid 3K 56 25 R B, 335 0 o I2 SR 0w o 5
A Oo_nl‘% P 3 50 B8 SRR A BRAR R B R AR B A RE A T, A 20 B A RN IR, TR T A B i iE St
O A A A
KB 7 HEEFEMNR ASRBE; QR FH R

Detection of Closure Integrity of Lorazepam Injection by Vacuum Decay Method
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Abstract:Objective To establish a vacuum decay method for the detection of closure integrity of Lorazepam Injection. Methods Positive
samples with nominal pore sizes of 3,5,and 10 pum were prepared by laser drilling method, and intact products produced on the
production line were taken as negative control samples. Vacuum decay method was used to study the closure integrity of Lorazepam
Injection, and methodological validation was conducted. The established method was compared with the microbial challenge method
to ensure that it was suitable for testing the closure integrity of Lorazepam Injection. Results The detection parameters for the
vacuum decay method of the closure integrity of Lorazepam Injection were as follows:the vacuum degree was 5 mbar, and the
holding time was 4.0 s (Cycle 1);the vacuum degree was 1.4 mbar,the holding time was 3.0 s,the testing time was 16.0 s,and
the pressure relief time was 4.0 s (Cycle 2). The methodological validation results showed that the RSDs of the precision test was
less than 10.0%;the leakage rate of positive samples of the accuracy and durability tests was 100.00%,while the leakage rate of
negative control samples was 0. When the nominal pore sizes of the positive sample were 3,5,and 10 pm,the detection rates of
the vacuum decay method were all 100. 00%,and the detection rates of the microbial challenge method were 70.00%,90. 00% , and
100. 00% , respectively. The results of the 3 — month accelerated test showed that the leakage rate of Lorazepam Injection was 0.
Conclusion The established vacuum decay method is non — destructive, easy to operate, highly sensitive, and has accurate and
reliable results. It can effectively detect leaks caused by microbial invasion and can be used for the detection of closure integrity
of Lorazepam Injection.
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Tab.1 Results of positive samples with different pore sizes (pm)
RELR
2 3 4 5 6 1 8 9 10

AR FAREK)

Jpm 2 39 348 249 337 360 377 379 300 333 27
5 pm 2 5.26 493 495 481 43 455 45 501 439 47
10 pm 2 9.07 10.32 10.88 10.36 10.49 11.27 10.97 9.24 1177 10.97
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A — C.Positive samples (with nominal pore sizes of 3,5,and 10 um,respectively) D — E.Photos of laser perforation leakage

Fig.1 Positive samples with different pore sizes by laser drilling
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Tab. 2 Correspondence between the flow rate of the flow meter

and the diameter of the leakage hole (cc / min)

iILILE REHRE Il REHRE
0 pm 0 3.75 pm 0.12
2 wm 0.03 5 pm 0.22
3 pm 0.08 10 pm 0. 86
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Tab.3 Detection parameters of Lorazepam Injection by the

vacuum decay method

MRAY AEE (mbar) REE(s) RGKEE(s) #EEE(s)

Cycle 1 5 4.0
Cycle 2 1.4 3.0 16.0 4.0
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Tab.4 Results of the pressure test of negative samples (n = 30)

‘ F-y: %, JE
B 18] — —
X(Pa) RSD(%) X(mbar) RSD(%)
H1X 13.4 2.0 433.2 0.1
F2R 14.5 3.6 433.9 0.1
HIR 14. 1 2.6 434.2 0.1
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Tab.5 Results of the accuracy verification test

A MR EF () hi(d) #HEE(%)
A bk 5 BB 15 0 100. 00
FEPEAHE S (3 m) 12 12 100. 00
FEPEAHE S (5 um) 12 12 100. 00
FEPEAHE S (10 ) 12 12 100. 00
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Tab. 6 Results of the repeatability test
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Tab. Results of the intermediate precision test

‘o %E(Pa) ZE 4 & (mbar) BE
e Db D, X RD% b D, X RS
T 143 145 432.3 4325
B 1.7 144 354 428.6
128 137 1322 8. 14 439.8 430.3 432.02 0.09
131 136 431.7 4332
126 115 430.8  425.6
R 36 322 432.6  432.6
(3 pm) 2.7 2.8 431.8 432.1
a6 %3 28.21 8.93 M 6 432,44 0.12
2.6 28.9 432.9 4325
[k 5 56.6  49.0 432.3 4325
(5 pm) 49.6 484 431.6 432.4
93 51 52.65 1.51 w1 42 432.35 0.09
535 49.7 432.2 4329
ME#E 3502 346.6 432.6 4323
(10pm) 375.2 369.9 432.8 432.7
A9 25 338.36 8.36 86 49 432.76 0.09
309.5 343.1 432.7 4325
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Tab.8 Detection results of large leakage samples
S K #f
1 2 3 4 5
% & (mbar) 453.0 453.3 453.6 453.4 453.5
#% J&(Pa) 0 0 0 0 0
®9 MAMKKEER
Tab.9 Results of the durability test
. ARR BER A MEWE mhE
+0. Tmbar =0 Tmbar +0.1s -0.1s +1.0s -0.1s (%)
A B - - - - - - 100.00
Fab A8 (3 um) + + + + + + 10000
Fab A8 (5 pum) + + + + + +100.00
Fab A 85 (10 m) + + + + + + 10000
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Tab. 10 Results of the microbiological challenge method

e RBAF AKX AT FUR| HR EBAET IR IR FUX

PEsEH#S KI-KI0 - - - 56+ ¥ +

i 3-1 - - - 5-1 o+ 4 +

(3 pm) 3-2 + + + 5-8 - - -
3-3 + + + 5-9 + + +
3-4 + + + -0+ + +
-5+ o+ + | mEEE O 10-1 o+ 4 +
3-6 + + + (10pm) 10-2  + + +
3-17 + + + 10-3 + + +
3-8 - - - 0-4  + + +
3-9 + + + 10-5  + + +
-0 - - - 0-6 + + +

iR -1+ o+ + 0-7  + o+ +

(5 pm) 52+ o+ + -8+ 4 +
5-3 + + + 10-9 + +
3-4 + + + 10-10 + + +
3-35 + + +
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Fig. 2 Comparison of detection rates between the vacuum decay

method and the microbial challenge method

2.5 JnEiEE

K FH 55 178 P S5 CRRAS R B 5 1 mL: 2 mg, it
543 9 ok SLZ220901, SLZ220902, SLZ220903 ) A& 1 T
LR, #4734 H i e, iR (40 + 2)°C, #H
XV (75 £ 5) % o >R A5 g 7 10 325 ik
G0 57 4 P8 P 0 U A 2 2 B bl TR + L R
MRICAE™ = 7 45 5 3 LA fh 3 A i , R I T & 55 hr

27



¥ %

China Pharmaceuticals

20234 12 H 5 H %5 32 &5 23 1)
Vol. 32,No. 23, December 5,2023

BRI

Special Report

PO PE T S CFUAS  RE52 1 mL: 2 mg) HLAT R 47 A9 %% 3

SEREME R 11,

11 MERKKER
Tab. 11 Results of the accelerated test
£ JE(Pa) %6, J& (mbar)
SLZ220901  SLZ220902  SLZ220903  SLZ220901 SLZ220902  SLZ220903

13.9 15.3 14.4 434.9 434.9 435.0
13.6 14.6 13.9 434.7 434.7 434.6
13.7 13.3 13.7 434.6 434.7 435.1
13.4 13.8 13.9 434.5 434.6 434.7
12.9 13.9 13.8 434.7 434.5 435.0
13.4 14.0 14.2 434.2 434.7 435.0
13.2 14.1 13.7 434.4 434.8 434.9
13.7 13.7 14.0 434.4 434.6 434.2
13.7 13.8 14.3 434.5 434.7 434.9
14.2 13.9 13.6 434.8 434.7 435.0
14.1 14.0 13.8 434.6 434.6 434.4
14.4 13.8 13.4 434.8 434.7 434.8
13.6 14.0 13.9 434.9 434.7 434.9
13.8 14.1 13.3 435.2 435.1 435.0
13.5 14.6 14.0 434.3 434.8 434.7
13.3 13.8 14.0 435.0 434.4 434.8
13.1 12.2 13.9 434.9 435.1 434.9
13.4 13.3 14.2 435.0 434.5 434.7
13.5 14.0 13.2 434.4 434.7 435.1
13.6 13.5 13.5 434.7 434.4 434.8
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