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Compatibility and Packaging Integrity between Human Albumin Injection and Container of Cyclic Olefin

Polymer

LI Sha' , ZHANG Qiming2 , LEI Cheny302 , WEI Mi' , HAN Xiangdongz* (1. School of Biological and Pharmaceutical
Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China; 2. Sinopharm Lanzhou Biopharmaceuticals Co. , Ltd, Lanzhou
730046, China)

ABSTRACT: OBJECTIVE To explore the feasibility of using cyclic olefin polymer (COP) as packaging material for human albu-
min products. METHODS
(2 =8 °C for 24 months) and accelerated stability [ (25 £2) °C for 12 months ], the key quality indexes of albumin and the probable
extracts of COP material were analyzed, and the seal integrity of COP packages was tested. RESULTS Under both test conditions,

Human albumin products were stored in COP bottles. Under the conditions of long-term stability

the appearance, visible foreign matter, numbers of insoluble particles, pH, purity, polymer content, residual aluminum content, pro-
tein content, activity of prekallikrein activator and abnormal toxicity of the albumin products all conformed to the quality standards and
met the requirements of Chinese Pharmacopoeia. In the products, the contents of molybdenum, nickel, methylbenzene, and cyclohex-
ane that may be produced by COP bottles were all lower than the quality standard limits. Moreover, the human albumin packaging con-
tainer assembled by COP bottle, halogenated butyl rubber plug and aluminum-plastic combination cap showed excellent package integri-
ty. CONCLUSION COP can be used in the storage and transport of human albumin.

KEY WORDS: pharmaceutical packaging material ; cyclic olefin polymer; human albumin; drug quality
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Tab.1 Basic information on stability test of human albumin
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Sampling time/month Stability condition

Detection index

Detection method

0.3.6.12 Accelerated stability(25 +2)°C Appearance, visible foreign matter, pH, insoluble particles, purity, polymers, resid- Ch. P 2020
ual aluminum, prekallikrein activator, protein content, and abnormal toxicity
0.6.12.18 24 Long-term stability (2 -8 C) Appearance, visible foreign matter, pH, insoluble particles, purity, polymers, resid- Ch. P 2020

ual aluminum, prekallikrein activator, protein content, and abnormal toxicity
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Tab.2 Key quality indexes of human albumin for different storage time under long-term stability test conditions

Detection index 0 month 6 months 12 months 18 months

Quality standard

24 months

Appearance Slightly viscous, yellow or green to brown  Yellow clear Yellow clear Yellow clear Yellow clear Yellow clear
clear liquid, should not appear cloudy liquid, no liquid, no liquid, no liquid, no liquid, no
turbidity turbidity turbidity turbidity turbidity
Visible foreign matter Comply with regulations Qualified Qualified Qualified Qualified Qualified
Insoluble particles <6000 (=10 wm) 15 16 8 12 15
Insoluble Particles <600 (=25 pum) 1 0 2 1 1
pH 6.4-7.4 7.0 7.0 7.0 6.9 7.0
Purity/ % =96.0 97.6 97.7 97.6 97.5 97.6
Polymers/ % <50 2.1 2.3 2.4 2.3 2.3
Residual aluminum content/pg - L~ <200 12 9 14 12 12
Protein content/ % 95.0-110. 0 of the marked amount 101.0 101. 1 100.9 101.2 101. 1
Prekallikrein activator/TU « mL ~! <35 3 1 2 1 1
Abnormal toxicity Should comply with regulations Qualified Qualified Qualified Qualified Qualified

AU 2RI IR R R A S S EOIOR
J i 70 24 0 B S AR Ak, R DL S ) R A A s
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Tab.3 Key quality indexes of human albumin for different storage time under accelerated stability test conditions

P25 2GR (3 3) R WAL A & H i i 68
COPJiAE(25 £2) CIRAr a2 i HA AR i A

Detection index Quality standard 0 month 3 months 6 months 12 months
3 X Yellow clear Yellow clear Yellow clear Yellow clear
Appearance Sl%gh?ly viscous , yellow or green to brown clear liquid, no liquid, no liquid, no liquid, no
liquid , should not appear cloudy turbidity turbidity turbidity turbidity
Visible foreign matter Comply with regulations Qualified Qualified Qualified Qualified
Insoluble particles <6000 (=10 pum) 16 9 12 15
Insoluble particles < 600 (=25 pum) 1 2 1 1
pH 6.4-7.4 7.0 7.0 7.0 7.0
Purity/ % =9.0 97.6 97.6 971.5 97.6
Polymers/ % <5.0 2.1 2.2 2.4 2.1
Residual aluminum content/pg - 1.~! <200 12 15 2 11
Protein content/ % 95.0-110. 0 of the marked amount 101.0 100.7 101.1 101. 1
Prekallikrein activator/IU + mL,~! <35 1 1 2 1
Abnormal toxicity Comply with regulations Qualified Qualified Qualified Qualified
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3.1 KBy *
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Tab.4 Target extracts and content standard of the COP packaging material

BHIRLIRE Be . R I KRR E M A AR 2
PEAIR L GAE ALY COP A bR H Wy EA T A I , AR 35

FHSRARUE(FR 4) , FIWTER Hh 4 5 02 75 5 M) I 0

Detection Intake standard Source of intake Maximum dosage of Calculation of detection Content standard
index /g d! standard albumin product standard/ g - mL ~! /ug - mL ™!
Molybdenum <25 [20] 75g-d- 135 mL-d 2 25 +375 =0.067 0.06
Nickel <25 75g-d" 1375 mL-d- 2 25 +375 =0.067 0.06
Methylbenzene <8 900" [21] 75g-d'375mL-d! 2 8900 +375=23.7 23
Cyclohexane <38 800" 75g-d-1375mL-d! 2 38 800 +375 =103.5 103

T D HEARE 10 g 3115552 SO A A 25t 5.

Note: ! Calculated according to the daily drug intake of 10 g; 2)Refer to the human albumin drug instructions.
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Tab.5 Extract content of the COP bottles at the end point of the long-term stability and accelerated stability tests. pg » mL™", n=3,x%s

Standard

Detection index

Long-term stability (24 months)

Accelerated stability (12 months)

Molybdenum <0.06 0. 002 +0. 000 0.003 0. 001

Nickel <0.06 0.02 +0. 00 0.02 +0. 00

Methylbenzene <23 Not detected ( detection limit ;0. 01) Not detected ( detection limit ;0. 01)
Cyclohexane <103 0.001 +0. 001 0. 003 +0. 001
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Tab. 6 Results of the container-closure integrity detected by

the vacuum attenuation method

Detection Detection value
Result
Sample value of 3 um control
determination
/Pa product/Pa
1 24. 1 33.8 Qualified
2 23.5 33.8 Qualified
3 24.0 33.8 Qualified
4 22.6 33.8 Qualified
5 23.6 33.8 Qualified

RT WAENRBENEERSHZEREER
Tab.7 Results of the container-closure integrity detected by

the microbial immersion method

Challenge Positive Negative
Object
bottle control control
Grow bacteria or not + - + - + -
Number of bottles 0 5 5 0 0 5
T+ MR — — BN AR KA
Note: + — Bacteria growing inside the bottle; — —There are no bacteria in the bottle.
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