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Chemistry, manufacturing and controls regulatory considerations for
marketing authorization application of therapeutic antibody in China

LIU Bo-ning, XU Gang-ling, LUO Jian-hui”

(Center for Drug Evaluation, National Medical Products Administration, Beijing 100022, China)

Abstract: The marketing authorization application is a milestone of drug life cycle, which indicates a
candidate has potential to become a commercial drug. As of now, there are only 12 domestic therapeutic antibodies
approved in China. The chemistry, manufacturing and controls (CMC) development and evaluation of monoclonal
antibody were more challenging for both industry and authority agency. As the result of domestic biopharmaceutical
industry development and implement of priority review system, the marketing authorization application of domestic
antibody biosimilar and imported antibodies had dramatic increased in recent years. Thus, the CMC evaluation
of monoclonal antibody become the important task of biological product's marketing authorization registration
management. In the article, the CMC regulatory considerations for marketing authorization application based
on author's review experience was proposed, in order to accelerate development and registration of commercial
antibody in China.
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Table 1 List of approved or marketing authority application of domestic antibody (https://data.pharmacodia.com)

Approval data

Drug name Sponsor
or status
Recombinant human tumor necrosis factor receptor- CP Guojian Pharm 2005
immunoglobulin fusion protein for injection Celgen Biopharma 2011
Zhejiang Hisuan pharmaceutical Co.,Ltd 2012
lodine-~(131)-labeled tumor necrosis therapy Shanghai Medipharm Biotech Pharmaceutical 2006
chimeric antibody
lodine[**Ilmetuximab injection Chengdu huasuan group inc., Ltd 2006
Nimotuzumab injection Biotech pharma Co., Ltd 2008
Recombinant humanized anti-CD25 monoclonal CP Guojian Pharm 2011
antibody injection
Conbercept ophthalmic injection Kanghong Pharmaceutical 2013
Toripalimab injection TopAlliance Bioscience Inc. 2018
Sintilimab injection Innovent Biologics, Inc 2018
Rituximab biosimilar Shanghai Henlius Biopharmaceutical Co., Ltd/ 2019
Innovent Biologics, Inc Under review
Camrelizumab Shanghai hengrui pharmaceutical co.,Ltd 2019

Adalimumab biosimilar

Shanghai Henlius Biopharmaceutical Co., Ltd Innovent Biologics, Inc

Under review

Zhejiang Hisuan pharmaceutical Co., Ltd
Sinoasis Pharmaceuticals, Inc

Recombinant anti-VEGF humanized monoclonal
antibody injection

Bevacizumab biosimilar

Recombinant anti-HER2 humanized monoclonal a
ntibody for injection

Tirelizumab injection

Trastuzumab biosimilar

Qilu Pharmaceutical

Innovent Biologics, Inc
Sansheng Guojian Pharmaceutical (Shanghai) Co., Ltd

BeiGene, Ltd
Shanghai Henlius Biopharmaceutical Co., Ltd

Under review

Under review
Under review

Under review
Under review
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Table 2 The common product-related impurities or substances of monoclonal antibody

Variant type Example

Potential impact

Quality control strategy (test assay)

Size related variants Aggregates

Fragments
Charge related variants  Acid variant (sialylation, deamidation,
C-terminal lysine cleavage, high mannose,
thiosulfate, glycation, etc.)
Main species (cyclization of N-terminal
GlIn to pycoGlu, removal of the heavy chain
lysine, glycosylation of Asn297)
Basic variant (C-terminal lysine, N-terminal
Glu, isomerization of Asp, succinimide,
methionine oxidation, amidation, aglycosylation,
fragments, aggregation)

Sequence related
variants

N-Terminal leads sequence

Amino acid mis-incorporation

N-Terminal modification (acetylation,
formylation and pyroglutamylation)

C-Terminal modification (clipping of C-terminal
Lys, prolineamidation)

Cysteine-related
variants

Free cysteine

Disulfide isoforms (1IgG2A/B, IgG half
antibody)
Trisulfide bond
Thioether, D-cysteine, cysteinylation
Glycosylation N-Glycolylneuraminic acid, a-1,3 Gal
Afucosylation
Galatosylation
High mannose
Glycation
Asndeamidation, Asp isomerization,
Met/Trp oxidation in CDR region

Other post-translational
modification variants

Increased immunogenicity

Maybe has no potency

Modification in N/C terminal region
have no substantial effects on antibody
structure, stability and function;
modification in CDR regions have
affect on potency and stability

Low risk of safety and effect

Increased charge heterogeneity without
impacting safety and efficacy

Decreased antibody thermal stability
and trigger formation of covalent
aggregates

May impact potency and specificity
of antibody

Low risk of safety and effect

Increased immunogenicity

Increased ADCC effect

Increased CDC effect

Decreased half-life time in vivo
Generation of acidic species

Decreased affinity and immunogenicity

Extend characterization (SEC-HPLC,
AUC) or in release test (SEC-HPLC,
sodium dodecy! sulfate-polyacrylamide
gel electrophoresis (SDS-CE)

Extend characterization (isoelectric
focusing, capillary isoelectric focusing,
ion exchange chromatography (IEX,
LC-MS) or routine release test (IEX,
HIC)

Extend characterization (LC-MS) or
routine release test (peptide mapping)
Extend characterization (LC-MS,
reverse phase high-performance liquid
chromatography) or in release test (IEX)

Extend characterization (LC-MS,
Ellman kit)

Extend characterization (LC-MS)

Extend characterization (LC-MS)
and/or routine release test (hydrophilic
interaction chromatography, HIC)
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RITE R+ e EE R ER B (SDS) G2 1h i e B 2
TN 2 T fi 19 B 1] ] Bl 2 52 I e 00 &5 2R, 5 B0fa e
P SRR B, AR A TRk T — 2 A
iff 7 1

e i) o4 ARSI 60 A A 25K U B o A 1 B Ay S
(461 T AT, 2 iR (35 °C) M i pH 1E < 4tk (i
AALE) FRE(L (R AT RE) 25 %7 A HE D M B
(0072 il AF G 2% S 1) 6 BRI A2 20 A T T LU PR A
LN R e [ A O R ) BE
fift S I8 B O, T 9 R AR TE 2 A B B i B AT R
AT b A0 PR A v R Y SORE V208 A O 2% JB g AT
. (HA, Bl E W PRG3R AR TE
Ji& i i) A S 36 9T

PLE T2 MR A A 2 L3 T X T2
g P AR R R, AR S SR T 2RI E WM.
P Al b TR R T B kR A 3 AT T2 BRI,
B il X T2 i 4 1) S A THT B XU P A
SE B FR B UE AL K, T I A A AR i AR 2 2 e gk
17 3L E E 10 L T 2 560F, A (REE T 2 S B A
s AP il o R R 7R A K A
3.2 £FPIAREREEMNER

Ah I g bl ET L 3% K A (pre-approved
inspection, PAI) 3 5 T % 48 X[ (system-based) #i1
KU B (risk-management) $EAd, 1% A fE v AT 45 &
LR A 7 (0 A = S AT RS A, — MO R BT
TR MRS 56 o BEAS PALE R P XN KRG (il
BRE.) BERE&ERGEME ARG VEF RS W
REMRBERG LR EER RS) M=K R” (IE
BUFE N I S50 3%) Blimas &,

FEBE, 28 rpt o it A2 7 H O (0 Pk 259 52
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ARV 5, A O H A IRk AN R
i & AN L2 L AL R AT A R I R A, TR il
BN A ) SRS o R o A2 o R 2 A
W78 B BEAT VA 30 S AR HE E % . BEAS PALIT FE 1,
W E gL T 25 R T2 —8UE B RS0
HE ARG SR ST RS S E AR R 5%
FFREf A . T H AN PR 2 2 e kR
MV FF A, HITE NN T b T 2 A o A AR R
BT SR AU . A4 A ST, EUCHIEA
H ORI TH: QO 0 g 77 i 2 A 7 I XU T
fili, A R b LA R I R R 22 SUTE 3 @ s AR
FE LB AE YRR ) GA B AR T E R
&), U IR A L G AR B X TR K T
B 7% G2 PG 1R TS 0 A 5 B — IR PEFRE A, L
455 T2 S PRk AT KU AL S5 T R AR A it 9T, $ it
B2 YL BRI 7T 4R T e 44,
33 R iWmEIZEERT TR

— RGN BT S, N T YRR RS AIE
SRABIINEN T2 H (P 151K). 4n: infliximab
EWEC& KA T 50 IR SEFHA R B L LR,
A4 120748 o X6 55 2 1) AN [, 36 [ FDA 43 i) 4% R
prior approval supplement (PAS). CBE-0/CBE-30 fl &
fE# 5 (annual report) SEHEATE HENS), HIPESLE A, &
w8 B E N R B HE N, FERE R B R A
T LGRSO FE ORI BE T, AT AT AR B IR ) AP 1 E
FUEE R SRR TR B [EAAR B . SRR AT R I XU
Moz, CRiE NG G BT Bl R L EA
H SRR A (PEA G 3738 L9 R RUBE | 38 A 7= 4 4%,
Z W CEY S T R R TR fR 5 R D) K&
ICH Q5E HEAT XU VAl J& T Fg 78 7 1 AT LU BT 7, 2
BLI i PR 78 HOIE R AT VE M AR

MR E N4 E bk T2 E R, Bl
T2 (B 7R 50V RE SRR THOR) 25 5 36 j P
i PR FELTRT S5 00 P W R A A 0 55 I R 1 Y e R Ui
gy T2 T (B B0 AU E D) i ug) W 2
S LA T2 A R TR B e B R AOR . i T alifb T

SARAE G RIERT T BRI, MG K
T T2 R S R R RE P R R S R AR B AR AT
LS, dPPsLEch, E R A RO e, it
B R AR AL J AN RE T2 o, A i 2% 5 R e R
R 2. 258 VPR E SO R R, 4l
T 2R T2 A4 (16 3 5 1 15 32 DNA%E) 1)
FBREE T, LA S IR A A 1) SO AN o B A L AR
Wi T R

R AR I, AR A AL
I it BT, RN T2 B (500 L) HEAT
T AR 7 BT 6 T 3 A N R, R [
WL TEAR Y K= e, R e M B RS AT &
bR LA A . — T, AL
P A A 7= T2 R I AR IR AR AT Bl S —
T, 7= b b T S R A P R AR AR B 5k 2 R LA R
B BB, B TR S T B 5 7 i A= o JE T
Ee g Usobn it o o PSR rh, B P AE R 2 B
JEA AR, RIRE T RRHIE 2 L 2R, 2
SR T AR 6 O A L PR AR AR A 1 A 2R 4
RS A€ A4 T B2 5 R 1 25 RS T 56 UE A1,
FH T 05 = 2 Ak I R Ak 7 R 0 b B, LT
S TR S 5 AT L DA T I AR KBk R
4 5B

H A, 3 EHuAR R K] & PD-1 541 B &k
KR PR AR T SR A 2578 B N I Ay, RS T b
R ZTEE N R 2R R (R 3). HAE, H5EANE
RTEDUIR A LE ISR 22 BE B . . 2018 4F A BR T 37 45
ARHT 10 B 259 BT 25 i B 8 B . 4 infliximab H
1998 477 iy LTl LK, O 4 Bt 4= T ik 1.5 12 3¢ 1l
I, 32 7S KT 300 7T B AE IR TR R . fE K
kAR AR P R Aol S B AR T AR I PR
AR RS EA R, L KERERY (16~
24 JE) U B 75 5 K (16~20 J&) 4l fb Al R sAT
(8~9 ) E TSI & (5~7 &) B3 5 R &BUT
(8~9 J&) LN BEIZ Hy (4~6 F) ZE3A 4T, B3k 2504
K B . e Ah, infliximab b1 5 RE W4 05 58 e it

Table 3 The pricecomparison of imported or domestic antibody drug in China market

Drug name Sponsor Approved indication in China Dose/price (RMB)
Nivolumab Bristol-Myers Squibb Advanced non-small cell lung cancer 100 mg/9 260
Pembrolizumab Merck & Co Inc Metastatic malignant melanoma 100 mg/17 918
Toripalimab Shanghai Junshi Bioscience Melanoma 240 mg/7 200
Sintilimab Innovent Biologics Co. Ltd Refractory classic Hodgkin's lymphoma 100 mg/7 839
Camrelizumab Jiangsu Hengrui Medicine Advanced solid tumor 100 mg/7 838
Rituximab Roche Non-hodgkin lymphoma 100 mg/2 418
Rituximab biosimilar Shanghai Henlius Biopharmaceutical Non-hodgkin lymphoma; follicular lymphoma; 100 mg/1 648

Co., Ltd diffuse large B-cell lymphma
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