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Analysis of product related proteins in the bulk of recombinant
granulocyte—colony stimulating factor produced in China
using European Pharmacopoeia method"
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Quality and Standardization of Biotech Products, Beijing 100050, China )

Abstract Objective: To analyze and evaluate the content of product related proteins in the bulk of recombinant
human granulocyte colony—stimulating factor produced in China, and also to provide the basis for improving the
standard of Chinese Pharmacopoeia. Methods: After a comparison of the international primary pharmacopoeias,
the most commonly used method was selected to analyze the content of product related proteins in the collected

samples. Results: The method in European Pharmacopoeia ( EP ) is the most general method, and it was used to
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analyze the 33 lots of bulk produced by 12 manufacturers. Results showed that 13 lots of bulk produced by five

manufacturers met the EP standard, and the rest of samples were not in conformity with it. Conclusion: In China,

there are a considerable number of recombinant human granulocyte colony stimulating factor products that meet the

EP standard. It is reasonable to incorporate the EP method into the new version of Chinese Pharmacopoeia in order

to improve the quality of the products and to integrate with international standard.
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Tab.1 Comparison of methods for detecting product related proteins in EP 9.3 and USP 41

i H (item )

EP9.3

USP 41

WA ( mobile phase )

@3 H: ( column )

ik ( column temperature ) /°C
i (flow rate )/ (mL + min™")
HERER (inject volume )/ pl.
K1 ( wavelength ) /nm

F G030 F1H (system suitability )

PR EGEF1E] ( retention time ) /min

FAXHR B B [A] ( relative retention time )

FEFRUE ( standard ) /%

A:0.1% TFA
B:0.1%, 90% ACN

C,(4.6 mmx 150 mm, 3 um)
60
0.8
50(0.5mg*mL™)
215

SRR ( symmetry factor ) < 1.8
12 H ( peak—to—valley ratio ) = 2.0
Iy (resolution ) = 1.5
~ 23
AT (oxidized ) 1 =~ 0.84
AT (oxidized )2 =~ 0.98
B JEAY (reduced ) = 1.04
fE—245i (any ) < 1.0
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/
/
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33(0.75 mg- mL™")
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SHFR AR B )Y RSD < 5%

( RSD of total area and retention time < 5% )
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B JFEHY (reduced ) < 1.0

Z4 i e (sum ) < 2.0

Ze it (sum ) < 2.0
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Tab.2 Contents of product related proteins in rhG—CSF bulk produced in China
wak RdUyaR  cooo REME paR RAmsaR  coon o RO
fih : TR 24 FEZI FE . R 24 3t [ 2
(total ( maximum ) ) (total ('maximum ; ]
('sample ) (Does it meet  ( Does it meet || ( sample ) (Does it meet ( Does it meet
sum ) /% component ) /% sum)/%  component )/%
EP standard? ) USP standard? ) EP standard? ) USP standard? )
1-1 0.9 0.6 vV Vv 6-3 2.5 0.7 X x
1-2 0.8 0.4 Vv vV 7-1 3.4 1.3 x x
1-3 0.8 0.4 VvV Vv 7-2 2.5 0.8 x x
2-1 1.9 0.5 vV Vv 7-3 2.6 0.9 x x
2-2 1.4 0.5 vV vV 8-1 1.7 1.1 x vV
2-3 15 0.5 vV Vv 8-2 22 1.0 x x
3-1 0.4 0.3 vV VvV 8-3 1.3 0.8 vV 2
3-2 0.6 0.4 Vv Vv 9-1 6.8 4.5 x x
3-3 0.6 0.4 Vv Vv 9-2 7.8 6.5 x x
4-1 0.5 0.4 \V \V 9-3 9.1 8.1 X X
4-2 0.4 0.4 Vv Vv 10-1 10.4 6.5 X x
4-3 0.6 0.5 vV Vv 11-1 6.2 43 x x
5-1 2.1 1.4 X X 11-2 6.2 4.2 X X
5-2 2.1 1.3 X X 11-3 6.2 4.2 X X
5-3 1.8 1.1 X X 12-1 2.9 2.4 X X
6-1 3.1 1.0 X X 12-2 2.7 1.8 X X
6-2 2.6 0.8 X X
TR (reference) A AR STHR &Y (reference) B
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Fig.1 Chromatograms of some samples for detecting product related proteins
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