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Study on Extraction of Silicone Oil from Rubber Plunger Surface of Prefilled Syringe and Its Migration
into Methotrexate Injection

CHEN Chao, WANG Dandan, CHENG Lei(Zhejiang Institute for Food and Drug Control, Key Laboratory of Drug
Contacting Materials Quality Control of Zhejiang Provincial, National Medical Products Administration Key Laboratory for
Core Technology of Generic Drug Evaluation, Hangzhou 310051, China)

ABSTRACT: OBJECTIVE To study the amount of silicone oil used on the surface of rubber plunger of prefilled syringe and
the migration of silicone oil into methotrexate injection. METHODS The content of silicone oil on the surface of brominated
butyl rubber plunger in pre potted syringe was determined by Fourier transform infrared spectroscopy, the migration amount of
silicone oil in methotrexate injection was determined by inductively coupled plasma mass spectrometry. RESULTS The
content of silicone oil on the surface of plunger was each 0.191 mg, the maximum migration amounts of 0.5, 0.2, 0.15 mL
methotrexate injection were 2.65, 1.26, 1.04 pg, respectively. CONCLUSION Fourier transform infrared spectroscopy and
inductively coupled plasma mass spectrometry can be used to determine the amount of silicone oil on the surface of rubber
plunger and the migration of silicone oil into the preparation.

KEYWORDS: prefilled syringe; rubber plunger; silicone oil; Fourier transform infrared spectroscopy; inductively coupled
plasma mass spectrometry; methotrexate injection
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40 7.64 52425 0.238 1275 98.20

40 7.64 52425 0237 12.69 97.54
40 7.64 69900 0.281 1491 103.63
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Tab. 3 Silicon migration results

Fisf ] FUAR /mL e RETF U /mg L
0H 0.50 130601 0.3
130602 0.5
130603 0.4
0.20 130604 <0.1
130605 <0.1
130606 <0.1
0.15 130607 1.3
130608 1.4
130609 13
finE 1 A 0.50 130601 2.6
130602 24
130603 2.6
0.20 130604 1.9
130605 2.1
130606 1.9
0.15 130607 4.1
130608 3.9
130609 3.9
finsg 2 A 0.50 130601 3.0
130602 3.0
130603 2.9
0.20 130604 3.3
130605 3.3
130606 3.1
0.15 130607 4.8
130608 47
130609 4.6
s 3 A 0.50 130601 4.1
130602 4.1
130603 4.1
0.20 130604 3.9
130605 4.1
130606 3.8
0.15 130607 6.1
130608 6.1
130609 6.4
g 6 A 0.50 130601 52
130602 5.3
130603 5.3
0.20 130604 5.9
130605 6.1
130606 6.3
0.15 130607 6.9
130608 6.8
130609 6.8
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