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Determination of migration of 7 elements in
recombinant human coagulation factor VIl — Fc fusion
protein for injection by ICP — MS

DING Hao
(Shanghai Food and Drug Packaging Material Control Center, Shanghai 201203, China)

Abstract Objective:To establish an inductively coupled plasma mass spectrometry (ICP — MS) method for the
determination of migration Co, As, Br, Cd, Sb, Ba and Pb in recombinant human coagulation factor VI — Fe
fusion protein for injection, and to quantitatively analyze the compatibility of long — term stored samples.
Methods: After adding 0. 75 mL of water to the sample for 4 h, the purified water was filled to 5 mL, and the
contents of 7 elements in the solution were determined by standard addition method. The working parameters of
ICP - MS: radio frequency ( RF) power of 1 550 W, sampling depth of 10.0 mm, carrier gas flow rate of
0.50 L - min~", atomizer pump speed of 0.30 r - s~', atomization chamber temperature of 2 °C , dilution gas
flow rate of 0. 74 L » min "', repeated sampling times of 3 times, analysis mode of full quantitative. Results: The

linear relationship of each element was good in the concentration range of the detected mass, and the recoveries of
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the element added were 92. 0% —101. 8% . When applied to the determination of the samples at each accelerated

placement point, the increased migration amounts were 43. 2, 68.7 and 66. 8 ng » mL ™", respectively, except the

element content of Br increased slightly. The contents of the remaining 6 elements were far below the prescribed

limit. Conclusion: The method is reliable and can be used for the determination of migration of 7 elements in

recombinant human coagulation factor VIl — Fe fusion protein for injection.

Keywords : inductively coupled plasma mass spectrometry (ICP — MS) ; recombinant human coagulation factor

VI - Fe fusion protein for injection; elemental impurity; package compatibility ; migrating migration
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Tab.1 The results of linear relation, LOD and LOQ

JLE LTI [YEpsyE LOD/ LOQ/
(element)  (linear range)/(ng - mL~!) (regression equation ) ' (ng-mL")  (ng-mL-")
Co 1 ~100 Y=8.609 x10 72X +1.038 x 10 3 0.999 8 0. 002 0. 006
As 1 ~100 Y=1.114x10 2 X +6. 113 x10~* 1. 000 0. 006 0. 021
Br 10 ~1 000 Y=2.930x10"% X +8. 868 x 10 ~* 0.999 9 2.775 9.250
cd 1~100 Y=4.783 x10 7> X +1.860 x 10 ~* 0.999 9 0. 003 0. 009
Sh 1 ~100 Y=3.507 x10 3 X +1.037 x 10 ~* 0.999 9 0. 008 0.027
Ba 1~100 Y=1.009 x10 % X +7.463 x10 > 0.999 6 0. 026 0. 088
Pb 1~100 Y=8.393 x107% X +8.207 x 10 ~* 0.999 7 0. 004 0.013
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Tab.2 Recoveries and RSDs

JLHR RS iR
(element) (average recovery) /% (repeatability) RSD/%
Co 95.1 1.4
As 95.2 2.8
Br 92.2 4.8
cd 95.4 0.36
Sh 101.6 0.62
Ba 101. 8 1.6
Pb 92.0 0.40
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AP B, B KRB E A ZE 5 mL J5 1l
SE TR R As A1 56.25 ng - mL~",Cd A5

7.5 ng + mL™" Pb A5t 18.75 ng - mL™", Co 15
#B3t 18.75 ng - mL~", Sb G4BT 337.5 ng - mL 7',
Ba AT 2 625 ng » mL™", JELE LW, R
[ o0 SR AR S A5 R
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Tab.3 The test results of samples

Eiing N IR A A P4k (content) /(ng » mL~")

(batch No. ) (different placement condition) Co As Br cd Sh Ba Pb
107201704Z01B 0 > H (month) ND ND 140. 1 ND ND ND ND
Jini# 3 4~ H (accelerated for 3 months) ND ND 164.9 ND ND ND ND

I 6 4~ H (accelerated for 6 months) ND ND 183. 3 ND ND ND ND

1072017047028 0 /i~ H (month) ND ND 121.8 ND ND ND ND
Jn3# 3 4~ H (accelerated for 3 months) ND ND 152.4 ND ND ND ND

Jin# 6 4~ H (accelerated for 6 months) ND ND 190. 5 ND ND ND ND

107201705Z01B 0 /1 (month) ND ND 131.3 ND ND ND ND
ik 3 4~ A (accelerated for 3 months) ND ND 170. 8 ND ND ND ND

Jini# 6 4~ H (accelerated for 6 months) ND ND 198. 1 ND ND ND ND

¥ (note) :ND. KA% H (no detected )
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