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Determination of Antioxidants and Their Degradation Products in Recombinant Exendin-4-FC Fusion
Protein Injection by HPLC

LU Zehua', JI Sulong', LIU Shuaihu', WANG Li', GAO Yan', SHEN Zhigiang®, LI Jingyan'", WANG Bin*’
(1.Henan Shengming Biotechnology Research Co., Ltd., Xinxiang 453000, China, 2.Hualan Genetic Engineering Co., Ltd., Xinxiang
453000, China)

ABSTRACT: OBJECTIVE To establish a method for determining the content of 11 antioxidants and their degradation products
in recombinant Exendin-4-FC fusion protein injection by HPLC. METHODS  The protein was precipitated with saturated
ammonium sulfate. After centrifugation, the supernatant was transferred to a C,; solid phase extraction cartridge activated by
methanol. Then the cartridge was eluted with 4 mL of methanol and 5 mL of ethyl acetate respectively, and the eluent was diluted
with methanol-ethyl acetate(2 : 3) mixed solvent and passed through a 0.22 um PTFE hydrophobic filter. It was analyzed by HPLC
and quantified by external standard method. Chromatographic conditions: Kinetex® XB-C,, 100A (100 mmx4.6 mm, 2.6 um)
column, the detection wavelength was 230 nm, the column oven was 30 °C, the injection volume was 5 uL and the flow rate was
0.4 mL-min™', mobile phase was 0.1% formic acid-methanol(A)-0.1% formic acid aqueous solution(B), the running time was 45 min.
RESULTS  The 11 target substances showed a good linear relationship in the range of 2.5-35 ug-mL™ with R*> =0.99. At three
different concentration(25, 10, 5 ug-mL™") of spiked samples, the average recovery rates of 11 antioxidants ranged from 88.1% to
106.5%, with RSDs in the range of 0.10%-9.05%. The RSDs of 6 repeatable samples was 2.01%—4.77%, which of 12 intermediate
precision samples was 2.58%—9.75%. The positive/inverted samples of three batches of recombinant Exendin-4-FC fusion protein
injection were detected at 0 month, 3 months and 6 months(25 °C), and the results showed that there was no antioxidant and its
degradation leaching in all batches of samples at different detection points. CONCLUSION  The method has good specificity,
high accuracy and precision, good solution stability, high durability and can be used for the content detection of antioxidants in
drugs.
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Fig.1 HPLC chromatograms

A-solvent blank; B-10 pg-mL"™" control working solution; C—sample blank;
D-10 pug'mL" spiked sample.
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Tab. 1  Linear regression equation, correlation coefficient, detection limit and quantitative limit of 11 antioxidants and their
degradation products
SR A5 83 B 18] /min EealEyp LIS KB /pug - mL! A mfi/pg-mL!

Fenozan acid 8.56 Y=13 404X-2 196.6 0.999 5 0.313 0.625
BHT-OH 8.84 Y=28 294X-2 601.3 0.999 8 0.222 0.444
2,4-DTBP 10.36 Y=18 315X-2 466.2 0.999 8 0.251 0.502
DBQ 11.35 Y=14 611X-3 632.7 0.999 6 0.500 1.000
BHT 13.20 Y=12 289X-1 628.5 0.999 8 0.876 1.751
Plastanox2246 17.09 Y=20 043X~1 649.2 0.999 6 0.439 0.877
Irganox3114 22.08 Y=18 600X-2 388.3 0.999 8 0.225 0.450
Irganox1010 24.18 Y=13 738X-2 563.1 0.999 8 0.313 0.626
Ethanox330 25.17 Y=37 368X-8 648.2 0.999 8 0.151 0.303
Thanox1076 31.22 Y=7 349.2X-5 528.2 0.999 9 1.252 2.505
Irgafos168 36.31 Y=30 824X-12 658 0.999 8 0.438 0.877
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Tab.2 Recovery and RSD values of 11 antioxidants and their degradation products

wm % el L S QITERY e RSDI
Fenozan acid 5 92.6 89.8 91.4 91.3 1.54 Irganox3114 5 91.0 89.4 89.6 90.0 0.97
10 102.2 103.1 101.0 102.1 1.03 10 101.4 1013 101.2 101.3 0.10
25 87.9 90.8 98.6 92.4 5.99 25 93.6 90.4 99.0 94.3 4.61
BHT-OH 5 92.3 90.1 90.2 90.9 1.37 Irganox1010 5 90.6 89.1 90.0 89.9 0.84
10 1054 110.0 104.2 106.5 2.87 10 102.0 1014 101.8 101.7 0.30
25 94.1 90.5 98.1 94.2 4.04 25 96.3 93.0 99.3 96.2 3.28
2,4-DTBP 5 95.8 90.8 89.6 92.1 3.57 Ethanox330 5 90.2 89.1 89.2 89.5 0.68
10 96.4  100.4 98.9 98.6 2.05 10 101.3  103.2 101.8 102.1 0.96
25 87.4 81.3 97.2 88.6 9.05 25 95.7 92.3 99.2 95.7 3.61
DBQ 5 95.1 90.0 94.9 93.3 3.10 Thanox1076 5 88.5 88.3 87.6 88.1 0.54
10 93.0 93.7 93.1 93.3 0.41 10 101.4  108.8  102.6 104.3 3.81
25 89.9 86.0 97.8 91.2 6.59 25 93.8 89.5 98.3 93.9 4.69
BHT 5 89.3 95.8 85.5 90.2 5.77 Irgafos168 5 89.0 89.0 88.0 88.7 0.65
10 97.1 94.3  100.1 97.2 2.98 10 99.7 100.0  100.1 99.9 0.21
25 91.5 86.0 99.5 92.3 7.35 25 93.2 89.3 99.1 93.9 5.25

Plastanox2246 5 90.8 90.6 93.2 91.5 1.58

10 100.8  103.5 99.5 101.3 2.01

25 97.5 93.1 98.3 96.3 291
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Tab. 3 Precision test results of 11 antioxidants and their degradation products

fama R SRR S AR RSD/% TR 2SI RSD/%
pg-mL (n=6) (n=12)

Fenozan acid 10 145 205 158 393 157 152 3.39 122916 132 982 127 905 9.75
149 595 152 195 157013 127 858 128 751 128 788

BHT-OH 10 350430 350071 339632 2.72 343 739 362910 341136 2.58
353216 368 639 357 815 363 440 351 660 357227

2,4-DTBP 10 235557 231483 258 601 4.77 240 201 259 682 235936 5.36
231030 234 838 227076 266 583 233871 240217

DBQ 10 178 885 174 237 173 521 3.21 174 197 168 584 166 598 3.08
164 971 175975 181 208 176 426 165214 171 729

BHT 10 139303 146 825 150 870 3.89 141 571 148 653 134 787 4.63
137 212 147 550 149 790 140 144 130 068 146 838

Plastanox2246 10 240 589 236 745 241 394 2.01 230 555 231768 224103 2.99
235396 246 329 233 069 242 226 223 444 235439

Irganox3114 10 215949 213 389 217 696 2.25 208 743 209 323 208 079 2.60
210 885 223 677 221 856 214 948 207 231 208 484

Irganox1010 10 151 825 149 900 153 050 2.06 147 728 146 676 145710 2.70
149 067 157 058 155 669 151 670 144 897 145312

Ethanox330 10 458 988 442 518 449 983 2.31 433916 432 542 431 371 2.67
437 379 462 694 460 567 445 164 438 610 430 056

Thanox1076 10 79 311 74 344 75761 2.93 73114 70 561 70 842 3.68
73 210 76 800 77 720 74 058 72 748 71 878

Irgafos168 10 351035 342 860 354 481 3.26 333031 330532 331112 4.10
338413 367 446 364 426 340 299 324 945 330 002

R /% / <6 / <11

x4 1 HHEAREEERYORAE A RS
Tab. 4 Stability test results of 11 antioxidants and their degradation products

ot H 4h 8h 12h 24h 48h

2 5 T W AR SD/%

K oh WETEAR WICR/% VR % WEmAL [P WEEAR BICREY%  WETEA RDICR%
Fenozanacid 133805 138346 1034 135883  101.6 141953  106.1 137831  103.0 138960  103.9 2.01
BHT-OH 319254 327152 1025 309260 969 301986 946 310484 973 332396  104.1 3.66
2,4-DTBP 204035 204979 1005 209689 1028 206626 1013 212991 1044 224585  110.1 3.63
DBQ 152773 149 052 97.6 148837 974 153740 100.6 152832 1000 167285  109.5 441
BHT 122793 122 480 99.7 128936 1050 127163 103.6 123107 1003 132665 108.0 327
Plastanox2246 221445 211919 957 208699 942 214978 97.1 216908 98.0 239160  108.0 4.96
Irganox3114 200382 201292  100.5 200940 1003 200878 1002 203319 101.5 211298 1054 2.06
Irganox1010 140278 140947  100.5 140343  100.0 142486 101.6 143282  102.1 149174 106.3 2.36
Ethanox330 412559 413526 1002 412481 1000 413673 1003 415383  100.7 435414  105.5 2.16
Thanox1076 68350 68641  100.4 68377  100.0 68953 100.9 70509 1032 76365 1117 445
Irgafos168 315750 306 824 972 313689 993 314904 99.7 316475 1002 329520 1044 2.34
FREE/% 80~115 <6

IMICHI . G5RWAE 5.

372 HWE H# 037, 040, 0.43 mL-min’
3 FPRE R AR IE R, 7E “2.17 WAk
HHARI SR A R 0L T LRI . 255 W
N, 3P 11 R e SRR oy B >
1.5, KFNER; 5 0.40 mL-min~' F (i AR
b, Hogx 2 Pl e 5 R T 6 0k 04 i BUE 43 L
98.0%~101.6%, HFEji7E 0.37~0.43 mL-min"' 4

H
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Tab.5 Durability test results of 11 antioxidants and their degradation products

Q.1 AT AT) FER28 C He32 ¢ M 40.37 mL-min™! FEi£0.43 mL-min™'
e REuEHME IR RGUEHME IAREETT  RGUEHME IAREETT  REGEHME FREERCST RGEIE M BRSO
RSD/%  SSYESEE  RSD/% MBS RSD/%  HISEE RSD/%  WI/yEE  RSD/%  MEIE
Fenozan acid 0.42 / 1.27 / 1.33 / 1.50 / 4.03 /
BHT-OH 0.96 2.0 1.84 1.2 0.57 1.1 1.53 1.3 2.48 13
2,4-DTBP 0.51 9.5 2.70 6.1 2.02 59 1.53 6.3 3.60 6.5
DBQ 1.03 5.1 5.24 34 2.23 34 1.49 3.7 2.65 3.6
BHT 1.02 8.0 4.81 5.6 3.86 5.5 2.46 6.2 2.23 6.0
Plastanox2246 0.84 15.7 2.58 11.4 2.82 11.1 1.82 11.8 2.51 12.8
Irganox3114 0.19 26.4 1.32 3.1 0.24 23.4 1.41 13.1 0.17 26.2
Irganox1010 0.14 13.9 0.48 1.4 0.41 133 1.40 8.8 0.41 12.7
Ethanox330 0.12 5.4 0.52 5.2 0.28 4.8 1.38 5.0 0.33 4.7
Thanox1076 0.18 21.7 3.93 20.3 1.32 18.7 1.52 19.5 1.68 19.0
Irgafos168 0.34 11.8 0.36 10.6 0.59 10.5 1.10 10.0 0.59 10.5
FREE/% <6 =1.0 <6 =1.0 <6 =1.0 <6 =1.0 <6 =1.0
A inkzi)i: =y =] B ikl ic =g = | ¢ ikl iE =g = |
— 0 H B b 201811002 — JnE 3 A B IE E 201811002 — i 3 H IR 201811002
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Fig. 2 HPLC chromatograms of migration experiment
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