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Performance and Application of Monoclonal Antibodies Analysis of Domestic Chip Capillary
Electrophoresis Instrument

SHEN Hong', FENG Yiming® BU Chen?, SUN Han', QIN Yihui’, RUAN Hao', WANG Yanjun®’, CHEN Wangqin',
PAN Pan’, ZHANG Su’, LI Zhihao*, PENG Jiao?, HE Kailun'[1.Zhejiang Institute for Food and Drug Control,
Hangzhou 310052, China; 2.Focused Photonics (Hangzhou) Inc., Hangzhou 310056, China; 3.TJ Biopharma (Hangzhou) Co., Ltd.,
Hangzhou 310018, China; 4.Zhejiang University of Technology, Hangzhou 310014, China)

ABSTRACT: OBJECTIVE To compare the performance parameters of the chip capillary electrophoresis instrument
independently developed in China base on MCE-SDS with the PA800 Plus capillary electrophoresis instrument, and the application
of reducing monoclonal antibody sample detection with domestic capillary electrophoresis. METHODS A systematic examination
of the domestic chip capillary electrophoresis apparatus in terms of linearity, sensitivity and precision using the mixture of human
serum albumin and transferrin. Meanwhile, the application of domestic capillary electrophoresis instrumentation for the detection of
reduced monoclonal antibody protein samples was further investigated, along with methodological validation. RESULTS The
results showed that this domestic chip capillary electrophoresis instrument had good system performance and could complete the
detection and analysis of protein samples quickly and in high throughput. CONCLUSION This domestic chip capillary
electrophoresis instrument has the ability of protein analysis and detection, and can be used for the purity analysis of general protein
samples and monoclonal antibody drugs.

KEYWORDS: domestic substitution; capillary electrophoresis; MCE-SDS; monoclonal antibody; method validation
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Tab.1 Relative accuracy results of different instruments

N WA /mg-mL™! TR S 1 AR STEBIE PRI S R I AR IR /%
4.0 16.8 min 7086.93 7090.67 7193.93 98.6
16.8 min 7047.36
16.8 min 7137.71
5.0 16.8 min 911134 899241 899241 100.0
PAS00 Plus 16.8 min 8 968.04
16.8 min 8 897.86
6.0 16.8 min 11076.37 11 078.43 10 790.90 102.7
16.8 min 11 084.84
16.8 min 11 074.09
0.2 215 194.78 200.63 207.90 96.3
215 202.77
215 204.33
0.4 2235 414.55 415.89 415.89 100.0
MCE-1000 2235 416.19
235 416.92
0.6 235 602.60 600.68 623.83 96.5
235 596.38
235 603.07
32 PAB0OPlus N\EEEELLLE 2 BRI EE MR RIS, 4N CV (H<5%,
gzléo %) Pllzspeatability results of human albumin by ZHIE] CV (H<10.2%, Horb[E = B 2B 4048 B Ay
— — o OMTTBURRLAB I OV R I
TOUNMAER REES min DU FE A, W AR MR NG O
1 1147035  7001.86 16.4 2.9 62.10
2 11500.14  7045.66 16.4 2.9 62.01 4 ABks EP M%%E{.%% .
Tab. 4 Intermediate precision results of human albumin
3 11917.28  7289.10 16.4 2.9 62.05
4 11 578.57 7052.33 16.4 2.9 62.15 AL W PAB00 Plus —— MCE-1000 -
WA ERE)/min - WG TRERE/s
5 1189637 718281 16.4 2.9 62.35
A 1 9951.75 16.6 903.95 220
6 1186575  7219.26 16.4 2.9 62.17
7 1185728  7211.36 16.4 3.0 62.18 2 1078456 te.7 1313 220
8 1200231 7209.65 16.5 2.9 62.47 30 110sd 16.7 908.14 220
9 11998.00  7244.10 16.5 2.9 62.35 4 1076603 16.7 906.73 22.0
10 1150635 694536 16.5 3.0 62.36 > 10287.20 167 o181 220
RSD/% 1.76 1.56 0.30 137 0.23 6 1072149 16.7 91934 220
CV/% 3.90 0.24 0.63 0.00
%3 MCE-1000 ANGEHEE k4% B 1 1087412 16.9 1079.44 226
Tab.3 Repeatability results of human albumin by MCE-1000 2 10962.92 16.9 1 054.66 22.6
P TR A Jﬁ% S S 3 10 964.93 16.9 1072.36 22.6
ANIMEAEA  f#FREA B/ 4 1121635 16.9 1108.52 225
1 425.50 499.81 22.1 34 4598 5 11 083.95 16.9 1138.95 24
2 424.66 496.60 2.1 34 46.10 6  11117.03 16.9 1 148.56 24
3 42451 498.69 2.1 34 45.98 V% L3 0.00 145 0.44
4 431.42 506.63 22.1 3.5 45.99 HECV/% 3.41 0.69 10.17 127
5 428.67 501.85 22.1 3.4 46.07
Comnommomow e s mR
. ) ) . . s .
8 42633 498.71 2.1 34 46.09 ARBTIE A EEXT MCE-1000 82 T K i I P
9 427.68 500.80 22.1 3.4 46.06 HATHIERR, LL04 mg~mL" NHEHRE, 53
10 42571 49723 2.1 3.4 46.13 ST 1 RS 2 Kl 30 (ke e AR, [
RsD/% 0.49 0.55 0.00 088 0.12
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Fig. 4 Linear results of mAbs by domestic chip capillary
electrophoresis instrument
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Tab.5 Relative accuracy results of mAbs

W REESIN REESINGME  REEENCE MIeR/
mgmL” VR IEEEA BRI %
0.2 146.87 149.21 184.62 80.82
146.03
154.74
04 374.28 369.24 369.24 100.00
366.95
366.49
0.6 709.20 637.75 553.86 115.15
609.59
594.46
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5 PAS0O JCHA W 225, W3k 7. MK LFH,
MCE-1000 A7 B i B TTVR AR, AR i F g0k
BERGFH 8, 5 PAS0O FUAH L, J0 B8 &5 ik
22, WK 5. BT, HREHCETFIMERAET &
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U250 HAh 7 v N ST i b R 4 TR
6 1t

A E 258 2015 AR RROEISGR T B Lk
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WS TERNMA, MUEAY B2, H
ZyREIES . T, LFE LRGN
T, AR, BN RZH) RIS w S
EAE BRI LI DGR E, FREFA A E
AN AR B A1 L IKA R AR W B 1% . A
G 30 3o Xt — o 7 0 3 B s R R 0 R B 4
B HLIKAY (MCE-1000) 7£ SDS-gel 70 B 10 F k47
THERERES M, AEXTH BLER I 28R B e
Hr, AHESELL PAS0O Plus 4045 B Ik A N 2 L X
%o WEoREE R, TRLME . R, EER
EMEETTI, i E I R B A KRR A B
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Tab. 6 Precision results of mAbs

T AL ES (PASOO Plus) A9 [A] 55 K S, DL i AR
I B8 B (] 45 S 504 T VR AT, 7R [A] — 2 S 56 N Y
CV {E34<4%, 1 f& 5 AR 1 JERE S U 43 B 114 1%
ZEEOR . AEXTAR R BRI S e BT AR, B
=R BAE UL EA R PR, Refsiar
b 5 B A T BT A i v AR SR A T R 1
It H Al A EE MR CV (H<1%, FE5 A HE
FERE] 80.82%~115.15%. L4k, HZE ™=K E
045 L K ASOR A ) S S 45 0 R, LA 3
B B AT PAS0O Plus BANAE HLIKAY , X4
UYFER ARSI ] <1 min, BERSTREE . SR, SikEE
Hb 58 BURE S ARSI, B A I R ) e A
il B BT e R o (EL T AR SRR BT A A I,
FE A BN KA T — 2 EeE A
ZEPAER Z BTG T CE BAIE R IKIL,
F 5L K 7E TAE 50110 PAB00 22 Go Ml T- 48 h-n] I,
WIS (UV-Vis) SEATRIIN, 10 A R 3k 0 2R
6% $9¢% (laser-induced fluorescence, LIF) £
Ao LIF 7ER RS B F UV-Vis, WH
w23 A EE O X R R R R R R T
SRS ORGSR ARSI B AR . R
I, UV-Vis &zl i TS s 1s, 5 5lE

W T AR EFH /s 4liE /%
SN B P>
i g FEpE AL T B i g FEpE AL T B AR AEpEALAL TR
A 1 490.15 1 590.46 53.56 19.86 24.00 23.25 97.5 25
2 474.46 1571.88 38.87 19.85 23.98 23.22 98.1 1.9
3 475.94 1591.32 39.84 19.85 23.99 23.25 98.1 1.9
4 494.97 1661.09 35.09 19.84 23.96 23.23 98.4 1.6
5 506.03 1 666.79 30.01 19.87 24.00 23.25 98.6 1.4
6 496.16 1 636.06 35.83 19.60 23.65 2291 98.3 1.7
CV/% 2.51 2.49 20.54 0.53 0.58 0.58 0.38 20.60
B 1 524.75 1 600.39 3291 19.89 24.02 23.30 98.5 1.5
2 526.48 1584.35 32.68 19.95 24.10 23.38 98.5 1.5
3 521.69 1 558.92 30.86 19.93 24.08 23.34 98.5 1.5
4 526.28 1564.16 30.22 19.93 24.06 23.32 98.6 1.4
5 513.31 1511.49 31.01 19.90 24.01 23.31 98.5 1.5
6 522.75 1559.27 28.01 19.86 23.96 23.26 98.7 1.3
CV/% 0.94 1.93 5.78 0.17 0.21 0.17 0.08 5.77
BRCV/Y% 3.83 2.83 19.75 0.45 0.48 0.51 0.33 20.03
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Tab.7 Purity results for non-reducing monoclonal antibodies
precision results of mAbs

TR
[NEr3iiEss [ETE RS - 4%
Fpil 3 Fig
PAS800 1 354.06 13 158.11 97.4
2 329.63 12 975.40 97.5
MCE-1000 1 45.91 2241.68 98.0
2 49.32 225826 97.9
Se
= H
\
|
@ || )
g—; “ 31.21 g
SIS | |
A 30.28
A~ B N AR
25 30 25 30 35

PA800

5 FAREERERENE
Fig. 5 Peak plots of non-reducing mAbs results
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H B0 R B, X T et R BN )
BT, R RCR AT REAER . 1 LIF BoR G o 7E H
I EARIE 2P, T DL R IR
POGMET, WIS SR R A

O LUK AN AE 18 38 7 1 JR B A
TAEG BAME BIK I FRRE, X EZHRN T 24¢
SN ER . e, O A UKGE S G T 4 R RE A
TR R . AR IKEIE, HeRE R &
B = S N UR D A A TSN A TR E S IS
JERT DL 2548 S 03 B A0 . Jacobson 450V BF5E R
W, R IR A SRR AR R BT, RS
BE HRIKI D> T 2~3 M8 9. Harrison 555
RIS R HBIKEAR, AIFE<30 s NS AR RR 1Y 3
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MCE-1000

T 90% LA b o Hk, SR HIKRGEH T HE KW
PR A, A AT DU AR, T AR/ ite
JIEE v A L o R EE R R N FH NS v T R Y
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