2024 9 38 9 1043

HER?2

E%’%l, 3 BFARY (1. W a2 5 T B I BT oE e, N 3500015 2. fREEA 2GS RZA T P,
#E 350001 )

SEERALREAKE T 22 (HER2) ERIF > XERTBRERITREAL,
T REIEH Tk ARYE W E R0 SR AT A AE R LR, TR E B AT SR, AT
PR AR A AR, AT E FARHER2E RIS KR EHE, AR BT R EEEN & F
JiMk; BIEBT474tm 3G I kM AR FEE; ARAELDETFIEREMNIKRIRAERS, £
HEFRnEFRAABRAN R EBE BT RREARALN LR ESFeyRMaFEFe 5 A F £ 7282 #a 0
PAG T TI R R B TR EE TS TmARE H . AP FEBREC, A Mean + 3SD
A (73.87£221) %, (0.20+0.06) wg+*mL ', 7#E R HER2¥E A8 w40 2 R 5 5] A
(7354+3.24) %, (020%0.05) pg+*mL s RAFMELHRRRIRFRS . LR E5FcyRaF®kF= ) & %
FEHERnEA NG FHFHA (K,) 23 H1x10". 1x10°, 1x1077, 7#E = HRHER2HE FuA8 & 44|
LR AH1x107", 1x10°, 1x107, B FRHER2EI L RAT i Lok AL T B 3% — 3, A
RS THHER2E R X RS BRA R F ik, AL BT LR SRR,

HARBEERET ZHR2E L ESR; R HE; 7R AYFERE; £

R927.11 A 1002-7777(2024)09-1043-010
doi:10.16153/5.1002-7777.20240424

Study on the Critical Quality Attribute of Anti-HER2 Monoclonal Antibody

Wang Xin', Chen Weidong (1. Fujian Institute for Food and Drug Quality Control, Fuzhou 350001, China;
2. Center for Drug Inspection of Fujian Province, Fuzhou 350001, China)

Abstract Objective: To study and establish a quality control method for some critical quality attributes of
the domestic anti human epidermal growth factor receptor 2 (HER2) monoclonal antibodies. Methods: Based
on the product characteristics and effects mechanism of trastuzumab, the quality attributes were evaluated and
graded. And some critical quality attributes of 7 batches of the domestic anti-HER2 monoclonal antibody were
detected using 7 batches of reference trastuzumabs as the control. The charge heterogeneity was analyzed by ion
exchange-high performance liquid chromatography (IEC-HPLC). Biological activity was determined by BT474
cell proliferation inhibition assay. Bio-Layer Interferometry (BLI) was used to measure antigen-antibody affinity,
monoclonal antibody affinity with FcRn, and Surface Plasmon Resonance (SPR) was used to measure the affinity
of monoclonal antibody with FcyRIlla. Thermal stability was evaluated by Differential Scanning Calorimetry
(DSC). Results: The mean+3SD values of IEC main peak areas percent and ECs, of 7 batches of original
trastuzumabs were (73.87+2.21)% and (0.20+0.06) pg - mL™, respectively. The results of the domestic anti-
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HER2 monoclonal antibodies were (73.54+3.24)%, (0.20+0.05) pg - mL", respectively. The K, values of antigen-
antibody affinity, antibody-FcyR Ill a affinity and antibody-FcRn affinity were 1x10™°, 1x10°, 1x107, respectively.

The results of 7 batches of the domestic anti-HER2 monoclonal antibodies were 1x10™"°, 1x10°, 1x107,

respectively. The thermal stability mappings of the domestic anti-HER2 monoclonal antibodies were consistent

with those of the original trastuzumabs. Conclusion: A method for quality study of anti-HER2 monoclonal

antibody is developed, which provides a reference for quality control of this class domestic monoclonal antibody.

Keywords: anti-HER2 monoclonal antibody; critical quality attribute; charge heterogeneity; bioactivity; affinity
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Steady State Analysis
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AR E AR K . B FlgGH5FeRn 4 & B
A pHAH RS, BIREE G . PV B 1 R R
R, GG ELISA L SEME LI SC BRI . A 532

zhgysh

AT . e A B 1 HIRSEARPRICHT 1
AR % Bk B [ PEHTHER 2 BT Y S 8 2 R b A7
Ko, BRSERTOE, TSR, N
TR BN 2 A =AU BTy id i LA R/
I PREH R EA T,
4.4

FABTRY R A 5 e R S R LR E Y
AR R, R R PR M R B
RN IO N TR 22—, [RI R AP AR Pk
JIra ok 1) B B A AR BT Y AR I B s AN S 2
%, S0 2 ST B AR, R OGSk
W HE Ry A AR B @ e, APFSTiE DSCX £
HERRE S HEAT SN H A, G B 1 b4l & A
AR AR IR, R U RS I — BRI R
FIB Y s RS RERE , 2O IR U AR B, T RE
BUFRAFFRBTL ) A B A B AR E P
4.5

Zr b, ARUFSEEST T HIHER2HASE L faf 5 0T
PE . SRR GRS T e R S AR S ARG
T R PRSI T, D PTHER2 BT Y o 45
W A AAULAR RPN B R RS % . 200
AWFFE L T AE AL AR AP BIF 9 0 1 2
PATF LA — & TCIE R FDAHEIEAY 3 Tieridid 23K [
CLEDZE AL ARRI MDA 3 by TE A MR AR TS T 5
Wy AR DUF R S SR, AR T R S IR
JRUR: 3K i B AH DG 0] o £ PR R A T 202, IR AR 23
PR ISR AP E P SR, PRIt 2 B2 R U5
B e T Ee, SR NAREE,
WS BT AEA Ae JRUI ) B s J@ PR X TR A, 4
ARSI | AR RUBE Y B A5 5 S YK
e PSR ) o i S P A AT i AR SRR . —
X TRA TR B e, kR U R
A YRR AR A TR, W IR SR
AISE R BT AR I PEA Pl 2 bRt . =X TR
AP G R, N — LS55 25 I R AR 5T
SRS 25 RS AT A T RE 22 R G R o
MR CAEYISAALTHR DA A R IE M AR
SN ) R, AR 2Rk 2 S 2 R a7
TS, ML R . ARE 4
SO, AN E R, DR S S LU XI5 v
VBT X (0 S S0 1A TIEAR

uncacaas Rl



1052

2024 9 38 9

[1] Sung H, Ferlay J, Siegel RL, et al. Global Cancer
Statistics 2020: GLOBOCAN Estimates of Incidence and
Mortality Eorldwide for 36 Vancers in 185 Vountries[J]. CA
Cancer J Clin, 2021, 71 (3) : 209-249.

21 MY, £l k&%, 5 HER2BVEFLAREHE AG
TG RBT T RE)]. 29T SE, 2021, 44

(12) : 2697-2704.

(31 FEA. ihZERAADU 25HLH] S HER2 FHVEFL AR it 25
JE AT L] SR A0k, 2022, 36 (5) -
445-451.

[4]  Harbeck N, Gnant M. Breast Cancer[]J]. Lancet, 2017,
389 (10074) : 1134-1150.

[5] Schalper KA, Kumar S, Hui P, et al. A Retrospective
Population-based Comparison of HER2
Immunohistochemistry and Fluorescence in Situ
Hybridization in Breast Carcinomas: Impact of 2007
American Society of Clinical Oncology/College of American
Pathologists CriterialJ]. Arch Pathol Lab Med, 2014, 138

(2) : 213-219.

[6] Ramakrishna N, Temin S, Chandarlapaty S, et al.
Recommendations on Disease Management for Patients
with Advanced Human Epidermal Growth Factor Receptor
2—Positive Breast Cancer and Brain Metastases: ASCO
Clinical Practice Guideline Update[J]. J Oncol Pract,
2018, 36 (27) : 2804-2807.

(7] ISRy B A B R 2 o A T P 22 e B
PUEYZELZY I A5 5 55U [EB/OL]. (2020-07-
20 ) [2024-07-11]. htips://www.cde.org.cn/main/news/vie
wlnfoCommon/2d8c4c6dh9487{f5h838c4{7512fe0c7.

[8] Shuptrine CW, Surana R, Weiner LM. Monoclonal
Antibodies for the Treatment of Cancer[J]. Semin Cancer
Biol, 2012, 22 (1) : 3-13.

[9] Klingemann H, Boissel L, Toneguzzo F. Natural Killer
Cells for Immunotherapy—Advantages of the NK-92 Cell
Line over Blood NK Cells[J]. Front Immunol, 2016, 7

(91) : 1-9

[10] Marty M, Cognettl F', Maraninchi D

Phase I Trial of the Efficacy and Safety of Trastuzumab

, et al. Randomized

y@CRR i i ciunc

Combined with Docetaxel in Patients with Human
Epidermal Growth Factor Teceptor 2—positive Metastatic
Breast Cancer Administered as First—line Treatment:
the M77001 Study Group[J]. J Clin Oncol, 2005, 23
(19) : 4265-4274.

[11] JEwE, #3E FLIMEPITHER2 P 5 BEHU AR T R,
PR EIGARHTES:, 2022, 15 (6) : 488-495.

[12] HE¥E, whHy, 1RMES, % M ZBRpPUEyE PRIz
A RIETE AR E” BT R, 2021, 56

(11) : 3190-3197.

(13] L0, Ttk & T HUEFEAHTA= WIS LG AR AN £
B hEEZ s, 2023, 32 (24) @ 2477-2482.

[14] Zhao YY, Wang N, Liu WH, et al. Charge Variants of an
Avastin Biosimilar Isolation, CharacteRization, in Vitro
Properties and Pharmacokinetics in Rat[J]. PLoS One,
2016, 11 (3) : e0151874.

[15] XMW, F2&, TME K, % ETHEERNNHTHER2
P TE BT AD CCA 125 T M 5 7 vk 1) el 7 By JH
1. 2582k, 2019, 39 (1)« 51-61.

[16] Challa DK, Velmurugan R, Ober RJ, et al. FcRn:
from Molecular Interactions to Regulation of IgG
Pharmacokinetics and Functions[J]. Curr Top Microbiol
Immunol, 2014, 382: 249-272.

[17] sk, W1, T« S AW HOR I &
TBIT RS A LF e 2RI R I T]. v B 2 44
&, 2016, 25 (16) : 1861-1867.

[18] EAEA, M5, Edh. PrikEiiik vise e

PR A A g ()], R E e AR, 2017, 37
(17) : 2154-2160.
[19] [ 524 i W B4 B Jey 24 5 o 0. AR 2L 2 A AL

PEVEM RIS N UES MR AR S T [EB/OL]. (2021-
02-18 ) [2024-05-26]. https://www.cde.org.cn/main/news/
viewInfoCommon/d92¢6507a57hee9ccfcShaalee87fda9.

[20] Z=REUNS, sKAREE, VFEE, A5 BABTAYISIZS 5 R
2y AR R ST AT (D). DR 2 4%, 2022, 31
(6) : 523-531.

(Yx#g B 20245E5H26H 44 HTHK)

zhgysh



