-+ 3190 - 2% %R Acta Pharmaceutica Sinica 2021, 56(11): 3190 -3197

MTEG I IT e

H IR B MR B E “ R M PN R0 R U

B # 4 = 2 *
B R, BAE, kEE, F K
(I 2K 24 i B 3R 245 o o PP R0, AT 100022)

WE: GFkR, RECEMAE T ZANEMZMUGEM . I RED IG5 2L 75 5P, 1Rk 25 5 R
T 245 11 53 S AR AL 2 “ A M AL 247 24 S T (K0 o, 02 A S A0 24 TR v e PR 6 % S e b iy v FrO B Tl
FIRTHE o HR, Tl 55 W S e 3 o R AL VA A ™ T W 15 22 B, SR 25 ) ) SR AL R B i 2
WA FE A A A P T e R AR R RIERS AN SR S B R S PR Ry YA 2 5 BT VRO AR A R o 1 ge it
BHMET G55, AR SCLAM ZERPUNG], KGRI T RAF 25 4E P2 ol J 9 AN ZG A 7= Aol R 1 69 HiL R
ZRHAR AT Git M, G AP o B Ik A VRS TR, BLSE T SRR B R A SR AR AR . iR HEL
O 72 10 2R 0L 24 R BHR 300 7 LA F Rk, UMM I P il 22 Bk AR R I 20 2 R S VR iR i 2% .

FHEIR): IR BRI, ALY B AR AU VR AR bR S R 1k 25 SO

FE 525 RI17 RRFRINAED: A X EHRS: 0513-4870(2021)11-3190-08

The discussion on a proposed quality "similarity assessment
criteria' of trastuzumab biosimilar

CUI Jing", HAN Dong-mei’, XU Long-chang, WEI Wei’

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

Abstract: In recent years, many biosimilars have been approved marketing authorization in our country.
When conducting research and evaluation of biosimilar, the quality similarity between the candidate drugs and the
original drugs is the key point of "biosimilar", meanwhile it is the basis for clinical and marketing authorization
of biosimilar. However, the industry and regulatory agencies are facing many challenges in establishing quality
"similarity assessment criteria", such as: limited batches of original drugs; quality drift caused by manufacture
process changes in the life cycle; analytical method of critical quality attributes is different from different manfac-
tures; statistical methods used for establishing assessment criteria are difficult to unify. In the article, the data
obtained from 69 lots of chemistry, manufacturing and control (CMC) dossier of trastuzumab originator company
and dossiers of 9 biosimilar companies were analyzed. Furthermore, combined with the risk identification of the
critical quality attributes of the product, quality "similarity assessment criteria" have been proposed. This standard
has been verified by the disclosure of biosimilar quality data, aim to promote the development and evaluation of
trastuzumab biosimilar.
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2013 4F 7E BRI 24 i B B 45 22 =) (European Medicines
Agency, EMA) & — 31 TNF-o ¥ 55 S 5T A= W) 2L 2
JERAE FPL (infliximab) $RAt BT, B 5 XAHE 7 2
U AL R 2 BT (rituximab). B i A
HLP (adalimumab). D1 1% Bk ¥ 91 (bevacizumab). i 2
PR HPT (trastuzumab), 2 H 87 SLHLAE T B PrAm
L2 30 AN, 2016 4F 3 [ £ i 124 i B )R (Food
and Drug Administration, FDA) 5 #t #f T it TNF-a 8
RS RAE BT AR b, B B AT 7
2B BT BT IE R Bt DUARGER BT A S it 2 Bk e
LR EPUEY R B R 24 5 IR LA
(National Medical Products Administration, NMPA) 2019
FEAAEAE T N B — AR SR L R 2 o Y,
2 HHTOA 10 P AL 255848, 6045 fl ik R 5
P DARER AT DA K it 2 BR B AR

5811587 250t Ik RS AN ], A SR ALZ 1) FF Ok A2 DA
JEAI 24 W 1) O B o R 1 Dl H b, A B E B H AR
mn o R M L R e ) AR AT R T EHF
R YR VEA B R AR ISR B 5 &
HE24 1 AR Dy B il SR L 22 4 A ORI o & AT 4,
LT AR P55 DA 45 LR Jir 0] 38 5 s i T — S0 )
AUARAAE PP J U™ ARLZE SR B d R 5 25 ) v
INF, V€ G B 5T 8 R RAYE VR B v T Il 1 22 Pk,
s BRI 251 n] R4S R R TR 24 P 1 A e
W AT e R AR RS s AN A K B o R R
Rl 77 VEAAAE 22 5 T PR A v ) 1€ 1) e v 07 v A
T4i—4. B, R A BR A ) 2 B8 24 o & 20l
TCVE AT 2 MR 2 16 A A= A TR 1) o2 2 J 1 X ), 3K
WA R R 5P 4 T Bkl IRk,
Bl A& 5P 251 P IR I, 3 BT A M) SR AL 24 1 3
RGN PRk, P00 A B AR AL PP A v
T IR E SR TF R 5 VP BA H B I sk
=98

ARSI G vk A gy A 2 BR R TR AT 2 (SR
o WU S A A AL 24 B A A s T 2 R 2 KA DL R
HhoRe: e ko I 2 24 BHt ) A H AT 9 AR SR ABLE
AR A I JEUIE BT A AT, 45 A A AR AL gk
A7 R B o B JE MR R 5 o g, HIEAUOE T2 PR
PO T & J& MR 1 B 2 YA L TR SR A 2 A T IR
TFF ot 50408 500 UE AR AR VEAN bR AR & B, B AE N E
W 2 BR BRI R I 255 TF R S5iF I iR S % .
1 HEHBERREEMENARRER
1.1 TR B IER M IE R R AE AL

i Z BRI E X RN 1gG1 W AY, AR X4 S PR 45
& J e RN 23 e A KR 5244 2 (human epidermal

growth factor receptor 2, HER2) ¥ il #3543 o a3 fH
i HER2 J% Ji [A ¥ — 2 4K JF T 3 HER2 5 JL Al g &
P T Iy 52 A 2 T RS 5 T BRGS U — SR AR, L L 400 i P
TR R 1)V A, 0 A HER2 1) i 987 40 0 Fr) 484
FEANAE 3 5 o5 A, A 58 X A5 ) B0 A A 08 40 1 75 Je 12
(antibody-dependent cell-mediated cytotoxicity, ADCC)
72 il 22 BR R HT ) B EAE AL . 2 A RS
i Z 2k F 4T (Herceptin®) T 1998 459 H 25 H3K FDA #it
#E 17, SRJ5 T 2000 4 8 3k EMA #tb#E by, Bl )5 T
2002 49 H 75 E SRAF AL, 10058 i NAE 9 B 2R T
HER2 i & R IA 4  ME FUIRE (F17% 440 mg A1 150 mg
PR ), BT 5 A3k 7 A SAZ I B2 1 th 3§
FI-T HER2 i:f J 3k B R 4 3L e (103597 - F T HER2
FH A AT TR FL e S8 AR iR 9T IR 97 HER2
JE 2B B 1 B e VR T 4 T RO
12 HEZHBEMERATIZTEFR

A B EAERZ T2, AR E
T 375 S ORI ) 70 A 7 M L B R AR AR L N B K
EERIE I b N I b e S S B N e
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i SCHRHR TS, it 22 Bk BT SR A 24 B e At R (R
B 2018 428 H 2 2019 4F 11 H) K4 J 5 1L
Wee AT v 8 W KCP T, T HLAE AR e BR R B
J& Ji% 01 Feyllla F1 ADCC i 1 K A2 157 . EMA £ #LifE
Samsung Bioepis ] 2E #) 25 {LL #j Ontruzant® i+, 4 & I
it 22 B JEURIT 24 (¥ — Se bk [ ROW 22 2018 4E 8 1 (US)
52018 £E 10 [ (EU) IHLIRITAR], B 255 BpE B AL A
n H RS DL K ADCC Vs MR A T AR, 15
EMA 7 JF 8 VAR & A a] i1, A PR IR B 8 — 28
ADCC fii & & PE R 24T 1 VRl IR4E R E SR
2 ADCC Jii 2 J& TE 7% 1 Jo #1b Uk i N REE AT T 241 73
BT, WA R AE A% 128 24 R 2 [ 245 1) i PR A 2801 D77 T AR WL %%
FHY R 2 P
1.3 BIRMEAZHR B EYRME

il 2 Bk BP0 AE W B R 2T 2014 4 7 H 31,
S LR T 2019 4 6 H 2, o [ LR H 7t 2B,
W E BN EY R R PR . Givh & 240
MUR I 4SS, B 87 2 43R AL ih Z 2k sy 2k
2540 : EMA{E 2018 4E73 il b #E 1 Celltrion 22 m] B4
#] Herzuma® """, Mylan 2 & iff /< [ Ogivri® "', Samsung
Bioepis 2 & W & i) Ontruzant®®, Pfizer 2 &) W & 1
Trazimera®"? DL % Amgen #f & ] Kanjinti®"!, FDA 43
WAL 2017 FF12018 F 4L T Ogivri® "1 Herzuma™ ™
PE Dy il Z BR BT A W) S5 8L 2 . NMPA T+ 2020 4F i ik
T B R DOR A HORAT IR w22 BR BT
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FALL (Bt 4 DCHIE™), [ A A SRAL I h 22 Bk
FAUA SN LG, 3 SIRE T e 1tk L e R
Ji e R I B BIR T o RN X GR AR SR B 2 AE (R
A IRTF EMA #HETE, 7 4 Zercepac® 'Y,
2 HZIRBEHRE“ROEIT N ARE”E L
2.1 FERENAXTRE“|IUETNHERE

AEFRAALG ARG 73 1B K A R 0%, B R
G R JEAEANE M, L2457 TF 5 VR T I AR K6
W A B LA R AT B B i R AT ST AT
Y omR 7Rk 25 5 2 0 20 B A R A U R A
FRABNZG T B FE Bl AT T 52, 3k T 78 0 B 2 IR 25 3R AL
B g ST R A AR PN AR E”

FDA 7£ 2017 4 9 H & Afi 1 {Statistical Approaches
to Evaluate Analytical Similarity)"®, 1% J5 2% 3= % 5 i
HE XU PPt e 2 0 24 ot PR EAT HE, R 4
HIT7 BT Gt PR . RIS 2 B R 1 5 i R %
2 A R 25 ) 7% (pharmacokinetics, PK)
A0 G 5 R R SR, O W A XU BEAT 20 28, 70
B IR AN, Tier 1SR FH S5 AUMERS 30 %, PR bR
{4y fi 176 24 F1 2 8 24 P44 22 18 1 90% 15 X [A] &b T
SRR O T P BN AE AL, SRR E U N5 15 S
IR Z5 bR UE 2 (£ 1.5 SD); Tier 2 5% FH i &0 FBl i, 4
B E 9 90% LA b i 32k 24 stk IRV AE S IR 2 i 2V [ A
(Mean + 3 SD) B A AHEL; Tier 3 K FH B 1% X bl v B4
TR, AR P S Bl B 0 b g SR A S A A
IR Sl T H BRI S R Mg ik 25 R 2
(—RBERT 10 4th) PAR H A 507 VA T e B0 A U v
b 7 B RE A% 55 45 I L, FDA 7 2018 4 6 H U
TAZAR M R, (H H AL AL LG AR R PR AN 4TS
HA—EMZSHEMIETE L. 20194 5 7] FDA B
ff]{Development of therapeutic protein biosimilars: com-
parative analytical assessment and other quality-related
considerations) (draft guidance)!"” 142 H P9 AN AHALL14: 1
HririfE: B Mean + X SD, LA K JE 46 1 1% /25 48 AHAL, [
X2 G HE R T R, S A= D 10
b, HLNE R o6 A RSOYIAS RN 8] B B4 A, AS Fo vFRs AN (R
SRS 2 W24 (1 43 A Bt 2 ST AR AU PR AR B v 7 4%

EMA — i B SR A48 i AT 24 5 ik 30k 24 Sz 25 L [X
)G L (e KM 1 2048 55 ) 2847 BEXE 20 Y, AH AU
PEPEA G BBl AS KT 22 i b ok i) T AR PRV L, [ IS
I 8L BEAT AR AANE DA S B S B IR 4 T, BRI R —
LIRS AR A RO B 755

{5 BAEH L (WHO) A S ik 3K 5 I i 5 5
WA S AN PN AR 1B I Ge Tt 2 07 v, B4 B /M -
e KA VA X 8] BA . Mean = X SD %, 4307 7 AN 7

V552 ) AL 24 B 2 I 24 R e n sk T 5 B AR
BF 4 PR XU, 4HE 75 1 ] Mean + X SD %, {H 55 1 X {8 %
5B 2 A B, 6T O SR 5 R 1 SR A/
) X1H

T AE 2021 4F KA AR P ALk 25 AR AL 4 PF- o A
TE RAE AR i T S )P 55 R T 0 S IR 2
PR AN R B R 5 PR R 3R 78 A SR, SR

A 38 1 RS PEAL T B o R AT o ), AR K

X AN [7 JR S 55 2% Joi 52 SR F A [ ) PE AN S, o8
PRSI Gt 2 5 V5 R uR £ X oR (uR 9K I FE A 1
VI, oR bR 22, 2R EX B AR o
P B X %5 AT B AIE), X6 A= A R AL ) 3R
15 PR 2 3 B 492 A 5% 1) 03 & Ja 1k (2B ) 53 1), mT AR
5 JoT B KU 73 AR AP VP H bR, SR oA S 1 7
EHEAT B 70 b, 0SS R A B

gx b, DL g o T AR A VAN bR A 2 5
WA 7B T KR S VA, I SR A R T
ST AT B L, E T 5T B A AL E B P A OCR
Mean + X SD %, DA AR SCAE 3 57 28 [ 24 1) “ AR UL 1 3T
PrbrdE i, XT € B 1845 K H Mean + 3 SD, #43 & 1%
bR R FH P Lok 28 LB IE” 2 15— B
2.2 BHEERBEHREBOUEITENRE"REL

M Z ek B PL R — A — R ("
FER T )t e A 4 B R AN E B S B AR Dh e
[ADCC . #MA4 i 1) 41 B #5 1 (complement-dependent
cytotoxicity, CDC)] §it BR/FL iR 45 & Sy BREE A X
% Fe M R 324K (FeyR) &5 & HMAM R EE H Clq 45 & -
0 m oA )L Fe 5248 (FcRn) 456 4l fE (4 F RANE R
A HLART AR AR R BT (77 AR SR 2R AR A B
MBI E SR, T 2R sk e T EE R E
DNA IR 1) B IR B 45 BB B AL AR 1 (255 BE M
FEAAB « mr H FE AR R AL 2 FLBE AL B 1 55)
AR SCARE I GRS BT LS4 ANV TR 55 ) 45

R 45 ith 2z Bk B Ht 19 /E AL, IF 2 2% FDA H
EMA L HE#E 1) Herceptin®™ (19 25 90 2 ABL 24 1 AH O H VT4
5, F il 2 BR B 0 iR R AT RS AT (R ). &
X AN [ 1 ot & J R AN ) 0 23 B S, G0 B R TR
JF B NCTRUE”; 5685y 18 VALE (4 1 K/NVE Rk
HA faf A8 S AR 5 ) S s RS A AT LA (o B AL L 25
FEPERAL  mH B PR AL SE) SR S 2E kT
BAR S IX A (— M% K Mean + 3 SD); 2 J i 2f 45
o P 3 Eb Sk N — 35 FeyR JFeRn AH 9K 3244 .C1q 35 A1 /1
50 LR A s e B T s M s ROR T AAAE 22 7
BRI 7 3578 e K, R B E R B COR R
7 (&),
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Table 1

Quality attributes, method, risk-based ranking, statistic analysis and similarity assessment criteria of trastuzumab. LC-ESI-MS:

Liquid chromatography-tandem mass spectrometry; BLI: Bio-layer interferometry; ELISA: Enzyme linked immunosorbent assay; CEX-

HPLC: Cation exchange-high performance liquid chromatography; CIEF: Capillary isoelectric focusing; HILIC-UPLC: Hydrophilic interac-

tion chromatography-ultra performance liquid chromatography; NP-HPLC: Normal phase-high performance liquid chromatography; RP-

HPLC: Reversed phase-high performance liquid chromatography; "+++": Highest risk; "++": Medium risk; ND: Not detected

Quality attribute Method Criticality Statistic analysis Similarity assessment criteria
Primary structure Peptide mass fingerprinting/intact molecular/ +++ Identical Identical
reduced molecular (LC-ESI-MS)
Potency HER?2 binding assy by flow cytometry +++ ND ND
Inhibition of proliferation
ADCC
Fc-receptor binding FcyRIa binding affinity (BLI) ++ Order of magnitude ND
and function
FcyRlIla binding affinity ++ Order of magnitude ND
FcyRIIb binding affinity ++ Order of magnitude ND
FcyRIlla binding affinity +++ Order of magnitude 1x107 mol-L"
FcyRIIIb binding affinity ++ Order of magnitude ND
FcRn binding affinity +++ Order of magnitude 1x107 mol-L"
CDC ++ ND ND
Clq binding assay (ELISA) ++ ND ND
Purity Size variants/aggregates +++ Mean + 3 SD
SEC-HPLC +++ Mean + 3 SD 99.72+0.360 3; 0.676 7+ 0.312 1
R-CE-SDS ++ Mean + 3 SD 98.59+0.7551;0.8159+0.181 3
NR-CE-SDS 96.62 +2.278
Charge variants (CEX-HPLC/CIEF) 22.93 +4.529; 69.73 + 4.795;
8.866 +2.079
Glycosylation Afucosylation, galatosylation, Man5, sialylation, +++ Mean + 3 SD 7.992 +2.244; 41.85 +£ 9.024;
etc (HILIC-UPLC/NP-HPLC/RP-HPLC) 2.241 +£1.253
Higher order structure  Near and far UV circular dichroism (CD) ++ ND ND
Fourier transform infrared spectroscopy (FTIR) ++ ND ND
Disulfide bond characterization (LC-ESI-MS) ++ ND ND
Differential scanning calorimetry (DSC) ++ ND ND

# = Hur, 5 JE T 25 Herceptin® /5 41 41 [] 1) 5 41
HTHER2 A Y50 B 5 I B0 A4 V8 5 98 PR A B A 11 5K
Forb 10 ZE R RIG IR (2 AL AR, 8 SRALHE IR IK), 1 K
fedE BT e SR RS A K R B L 3R I R
AT AR SRABM A AR 7 T 5 DR R 24 A I K A A
JR U6 Gt v H i 2 LA RAME VAN AR AE 7, T BB AT
BRI B s AT g . R 2 g BdE e, — S
Sh M RAE B IL 10 i 4> T HEFH (43 (size exclusion
chromatography, SEC) FLiR4li i 4t 26 4L, 244 18 41L; F
I8 JE BN X 35k 3K (non-reduce capillary electropho-
resis-sodium dodecyl sulfate, NR-CE-SDS) H.{A 4fi & %
P 3L 144k, 38 ) 40 E X A7 LUK (reduce capillary elec-
trophoresis-sodium dodecyl sulfate, R-CE-SDS) #% & %
ZFNAERE 20 1k, NGHC 17 #lb; BRUSAZ 5 14 R 18 04 B 48
FE21 4k, 0 73 4k, BRPE g 38 dik; MY U T, 25 A R
FEALEE L 114, AR 1041, mH EERE 11 (B 1),
2.3 EhZIRBEHRE BTN RE WEIES B

Ry HATC A RKENZ Rk T i Z 2R B HAED
FALL 2 1 SCHR 95 kL, DL & 7E FDA Al EMA 3R #E 11
Herceptin® 4= ¥ 00245 1) o VPR o, #0285 40 07 JEL it 243

s R BTG, K55 A2 MIRET 20 E A
B bR VS LA T AT DR, DABGIE “ AR B AN
T E HE
2.3.1 ZERIFIE

AW RAL 25 2 D I B R R R T A I — B,
— T AT IR B R B R B RN, R T A
GRBEASTE.EHEEEEQ ) TR LT EAL Y
FREEIATHIN . HE CHkIRIE, ABPISO 5 J5 I 25— 2%
SERINT I TR, 2 BN B T e R R I SRR 2
FEAC I B AR B 4 1 5 DK P PR A SR S A, R AE
Oy T B B 7T B0 o 2 s ABP980 5 5L 24 1) Sl £
-5 35 2 735/ F 50 ppm™. 7E CT-P6 A TF XX
BR TR, T A S R TE — S M ARAE
FAPERT, 76 FDA A TP Ogivei® 8 PFR 25 f, XL T
i 3% 245 5 EMA JFDA KI5 2 [ 24 1) JIk [=] 135 L B 2 1k
Vg J2 58 EFNIE Ji5 B 1 4 1 A B, R B H g AL
BRI T R O — B, SRR B A T i R 35 R IR
R 255 ] 148 049~148 067 Da, Wi el 5T 24 75 [
148 050~148 068 Da, Ogivri*yi[F 148 051~148 062 Da;
W B oy T i TR 35 [ SRR JE 25 38 [ 23 728~
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Figure 1 Comparison of trastuzumab, proposed biosimilars, and approved biosimilar characterization data by proposed quality similar
criteria. A: Monomer percent by SEC-HPLC; B: Polymer percent by SEC-HPLC; C: Monomer percent by NR-CE-SDS; D: LC+HC percent
by R-CE-SES; E: NGHC percent by R-CE-SES; F: Acid peaks percent by CEX-HPLC or CIEF; G: Basic peaks percent by CEX-HPLC
or CIEF; H: Main peaks percent by CEX-HPLC or CIEF; I: Afucose percent by HILIC-HPLC or RP-HPLC; J: Galactosylation percent by
HILIC-HPLC or RP-HPLC; K: High mannose percent by HILIC-HPLC or RP-HPLC

23 728 Da, FH 44 T8 51 226~51 234 Da, KK K I 232 FEFFR

JR 25 V05 [ 23 727~23 729 Da Al 51 228~51 233 Da, F B A I 1 RN AR A 0 e AR R AR, AT
Ogivri®Ji [ 23 727~23 728 Dafl151 230~51 232 Da'""’, KNAR S AR 43 M 75 % — B 4% SEC-HPLC . ik Ji
ARG EFEE L EoREA S FREU EEIER  CE-SDS MIHEIL i CE-SDS, Hifaf 48 5 & — i K F CEX
AR — B0, 5 A SN B S B AE 2 R AR TE B cIEF 1) 590 75 H Al 2 1 SCHR AN o PR 5 Hhoxd 1
50 ppm P, JIK ] P15 32 7 e 71 AR €8 135 e O B I [R]85 R PA_F 4l B 4R bR — R A e /IME ~ B KB B Mean + 3 SD
— 3o AN AR AT R I AR P SR ABL 2 H At R R R HOES AR

P N/C- 2K i 18 1 B ) A7 AE — 28 22 S, {H 25 5 SCHR IR 2.3.2.1 SEC-HPLC 4i[E 7 SEC-HPLC 4f % J5 I,
&, AWM 24 R R = S E A R R, N/C-AR s CT-P6 TRk %8Rk 5 7 BRI Sk 5 S5 47F 25 SEC-HPLC H
o 1) 222 S5 o A DR PN 3 P G Y 2 s e A 4l i Y B 99.5%~99.7% A1199.6% + 0.09% (Mean
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+ SD), 3 [B >k 5 JE BF 24 5k ol B 3 N 99.5%~
99.8% 1Y 99.6% + 0.09% (Mean + SD); Wi i KI5 5 if 24
HMW 24 2 75 5 0.3%~0.5% #110.4% + 0.09% (Mean
+ SD), & [E R I R A 25 HMW 40 Y5 [ 4 0.2%~0.5%
F10.4% + 0.08% (Mean + SD)™); Ogivri®4= #2800 245 /4
FFH# PR 25 BoR, JR BT 25 SEC-HPLC #4446 & 99.2%
~99.7% (Mean + SD, KX ¥ 3k J&) 1 99.2%~99.7%
(Mean + 3 SD, 3£ [# 3k Ji), HMW 4 J¥ 0.27%~0.78%
(Mean + 3 SD, KKl >k i) F10.17%~0.74% (Mean + 3
SD, S ERIE)" . ARG 1 255 B AR
A HMW & 875 DL b2 IF 1 SR 0 25 508 Va Bl 2 Y,
HE A Ck e BT — 3K A S8 25 1) SEC-HPLC Ht
A0 SRR T Sl I 540 38 78 DA B U S S R Py (I
1A F11B), it — 25 Ui B 7 A AL V7 00 b 7 1 & B .
H B 1A Fros, 38 43 15 1% 24 SEC 544 2l 52 68 H AH 8L
PEFRUHETE I, 28007 0l Re 2 R 2 BaR SR 2, HORHT
43 BB S ELER H 99%, 145 )5 25 SEC A 35 {8
TE 99% LA b, T B 73 M7 34 245 1) S 54 o A o A qi
T 98%, {HIX 73 H 4l B9 /b, w3 SO 73 i ik 24 ik
YRR I 00 H5 H 7 A v Y )
2.3.2.2 3EXJE CE-SDS JFit )5 CE-SDS J5 [, CT-
P6 SCHk 78R A ST 7R W SR R R B 24 52 B 4y T Bl
Fil 9 98.0%~98.8% £l 98.3% + 0.25% (Mean + SD),
] Sk VR Ji B 24 56 B O B B VG LN 97.7%~98.5% Fi
98.2% =+ 0.23% (Mean = SD); KK Sk J5 J5HF 25 1 B &
B 1.2%~2.1% 8% 1.7% + 0.25% (Mean + SD), %
] Sk V5 R 24 1 B B VE N 1.5%~2.3% 5% 1.9% +
0.23% (Mean + SD)®); Ogivri® 4 #2480 245 /3 JF 5 $F
H R, B BUE B 1.22%~3.00% (Mean £ 3 SD, R
Sk ) Fil 1.34%~2.69% (Mean + 3 SD, W 3k J5) 1",
ARG AEE Ji CE-SDS 58 ¥4y 7 & 8 5 A I 5
BFF 245 B340 3 Rl s A 22 57, A+ B O T 5 F 25000 v T
B, R TRk B K E 1 R 24 e R
ErEBARE K. HE PR S BT AER A
251 4E 14 )5 CE-SDS & & 1 55 I H 45 th 35 76 LA 1 5ot
ARG N (B 10).
2323 XJECE-SDS@iE {Eif )il CE-SDS 4fi fE J7
[, CT-P6 SCHk 7% R} i 5 7 BRI Sk R Ji iF 24 | 42 5 2
VG N 99.1%~99.6% #1199.4% + 0.11% (Mean + SD),
2 [ >R 5 i T 24 H e 2 A LA 99.1%~99.6% Al
99.3% + 0.14% (Mean + SD); K I =k V5 J5 iF 24 I i ik
1k, E %% (non-glycosylated heavy chain, NGHC) & & i1
9 0.5%~0.9% £ 0.6% + 0.10% (Mean + SD), Kk
VR JE B 25 NGHC 75 & 36 H 4 0.4%~0.9% F10.7% +
0.14% (Mean =+ SD, 3% [E K )™ Ogivri® A ¥ 24

O TF PR R, 28 R IR R A 24 BB S R VE LN
66.4%~68.0% (Mean + 3 SD), 55 & BTG HE N 31.2%~
32.5% (Mean + 3 SD), NGHC & &5 4 0.17%~0.98%
(Mean + 3 SD), WK S5 A 24 B 55 & f i N 67.7% ~
68.2% (Mean + 3 SD), %4 7 & 6 [F °4 31.3%~33.0%
(Mean + 3 SD), NGHC & & it Bl 4 0.21%~0.31%
(Mean + 3 SD)!" o AR GE it 1) JET 24 04 S 7 ik i 2
BEEE RN B AT R EB 2 RV AN, 5
NGHC & &g A 2 5% (B 1D M 1E). EH it b
() — 3K A W) AU 2 (¥ 5 B 8 2 FINGHC & = (1)
SE N EG A B 35 78 LB R WA VS B Y (B 1D AT LE),
HE— 25 UL B T AR ACLE RN A v ) A B
2324 HETRME WAL R AW, Ogivei®
A WAL T A VR AR 5 2R, CEXOR I IR 9 Sk I
JERTE 24 T 11 06 5 Y M 24.3%~32.1% E g & &l
[l M 58.8%~~66.7% FHHE 1 1 7 F: Y5 FEl N 7.6%~11.5%
(Mean + 3 SD), 3% [H & I i AfF 24 R 1 0 & =2 Y [ A
25.9%~35.3%- = W& 7 5 1 Fl N 53.5%~62.4% F
P& B VG A 7.2%~13.7% (Mean + 3 SD)!"; [ it
BERHE A FF T K CIEF HE 47 B 56l 2% S5 A B4 A6 I 2503
CIEF o I BR 1 SFe 58 s At 24 R 1 g 2 1 3 [ o 3.1% ~
5.7%- E W 2 5 Y0 N 61.0%~68.0% FB 4 U6 £ &
6 N 28.1%~35.2% (Mean + 3 SD), 3 [F 5k J§ J& #f
2RI A B N 3.2%~T7.2%. RIS EVEE N
57.8%~66.7% F B 1 U 2 & 75 B 4 28.6%~39.0%
(Mean =3 SD)""s AR Gi vt ¥ J5 i 24 24 36 L 5 H A
N TR AFAE — 58 22 5, L 20 i 24 4 43 25 s
bR v L (ELE py St BT B — A A 24 1
PR B 70 S Ak 5 2 1 S N 5040 3 7 DA DR e 5 0 31 Bl Y
(K 1F 1G A 1H). &R T: © FodkEdiiksy
W) AT S T M A B LI, S S o A4 R T AN [
MBI E S A, Tt I i B 64k ARk C- R g 25 ok DA
MR R AL S, DL AN R A AR S Ak T S H A 20 AT 2
S, @ BRBAR R R I8 JVEAFEAN R, A RIE 2]
FR I BHES 7 28 e 0% 532, A BRI 29 ) 5K FH R
GBI E BRIk Tk, SR B — 2 E .
Ogivri® 1) B PP 4R 25 2 7= >R H BH 5 1 28 e 43 (CEX)
BEAT FR RS S ARG, 468 K38 43 Ogivei™ b vk £ dis 45
LEFHALIE SR V5 Bl Y (Mean + 3 SD), {H R 4 06 A1 3= 0
KV AFAE B 3 HH 68 AR U PP e e (R e 0
Ogivri® b VK 7 i Fil PR 14 Ve R 32 0 22 5t (1) JiR AT DA B 3
Z2 5 508 PR G P2 5L PR R0 A PR 2880 19 5 T g AT PR A, A
IR e T S AN 2= LI P i 5 R 24 AR AP PEAN T
233 EWFEN

il 22 Bk B0 AE W 25 T R U HE Fe MR 324K
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Clq M J3 o0 b PUJE 45 4 B8 J1HIF 5T A B 56 1 41 i 11
A S PR A, AH T AR R G v R H s A
TE B AT R, AR W 2530 1 40 B g iR R 45 SRR R
AFAE 2 R FFER, MR IAT G2 00r. BT H Al
A BRI R T, AS (RIS I S 56 =8 I 72 1) Fo AH 26 52 4k
(155 A0 Bl B s o — 3, Fob 5 FeRn S5 F1 ) °F
187 R 25 B0 (KD) {54 1x107 mol-L”', 5 FeyRIIIa 3% Al
JIKD {84 1x107 mol-L", LA _F % #E 5 Ogivri® (1) & ¥
A5 A Gt 1 AT 24 i R U Gt AR — Y,
234 PEEE

CT-P6 SCHR™ B BHE 7R, K F HILIC-UPLC A& il KX
N ATE 24 2% 25 SR A AB 1 K S Ya LN 3.1%~7.9%
H15.1% + 1.14% (Mean + SD). = H 8 ¥ &4 7K ~F- 76 [
N 1.3%~3.1% 1 2.2% + 0.52% (Mean + SD). M 7§ Ji%
&1 KT8 B A 0.3%~2.2% F11.2% + 0.55% (Mean +
SD). 2% 7 7 R 32 Ak A8 1 e AN L M 4.6%~11.1% Al
7.3% + 1.59% (Mean + SD), 6l 35 [F >k I 5L 24 2225
FEREALAB AT YE A 3.2%~6.7% F14.7% + 1.09%
(Mean + SD). /& H & #H A2 1 /K ~F 5 BN 1.7%~4.1%
H12.3% + 0.68% (Mean + SD) M iz 2 14 & 1 7K ~F 7 [
N 0.5%~1.7% 1 1.1% + 0.41% (Mean + SD). 2% % ¥
15 LA AE 1 B RITE B N 4.9%~10.8% 1 6.9% + 1.57%
(Mean + SD). fE Ogivri”# P4 5 #1", ¥l RP-HPLC
W5 2% 7 V0 B A 1 K F 8 BN 8.8%~12.4%
(Mean = 3 SD, RKH{3IE) F19.3%~14.4% (Mean £ 3 SD,
5 [F Sk ) ME W R 12 1 /K 735 B A 0.02%~0.07%
(Mean = 3 SD, WM K &) #10.03%~0.07% (Mean =
3 SD, SEERIR). ARG R 24 50 Bos 25
PEIEAAS AN H 2 BEAEA KCT 55 2 A 50 & WL H 2
265, CHLHE LT 0 — 3R A PSR Z RE SR AL B 1 K
SR S0 i dE 3 7E DA TR A R R A (B 1L
AL, HE— 25 UL B T AR VPN b o 1 A R
3 REBOEITENRE” B EIR

IR 5 B AR AU YA bR v I T SR Al
JiR B A% A B AL A R AE P AL 24 WF Al 55 0 2 IR
SR I RAEE T 45 SR . BARE A PINGE it i R T
2y R &R Z AR B S RS A (B E LR
JRBRE: © AR [R) S8 = 5 B 25 AT AL AT, 43
Mk Sl RERRERES SRS RNL R,
@ B2 5 K 2 HOR IR T 2015 4F 2 1/, BN R
IE RSt A M AL 0 R 5 VAN B R 48 3 I 0 (%
A7), BRI %o T 2 B8 24 3 B4 ok DL BOAH BV VAN R R
T E BT IR N BE W B, DR 3 B0 4 R
PE U BIE FE SR I RIE FE « — 2R e 20 5 ) 5 A R
ERKIR D, @ T Ge vk 58 e 4 B 48 b5 “AH AU PE Y

B (b BB (T 20 Hib); LB R A AT g AE 45
RS VAN b v 55 R T V2 SO R . (EE AT
X T3040 o Bt G s R B oy T SR AN A
FAB R IR S B AT © 2 A TF R R I STk
VTR R R 24 2 H O s X LGS, T B AT SO
33 B ARALPELEAN B v ™ X T J5 S E L2 T R A
WABERA —ESHE L.
4 HiE

A=A 2T 2RI R T T LA AN AT B AR
I, T AF R, BRPT A RAL 2 O & B N AR
a7 B A B 22 I 2R, H T E A R B A R
PUAEDNRANZG BN R B B . PR 0% 259 5 TR
AT 2 1) I 5 A ACL P A A P 2R AL 24 24 25 T R S5 VTN R A%
Lo (HAZ, BT HRBAY = o LTS A E T2
B, PR R Ty R AR, I e A PR vk S
24 (1) R AE KA AE LLAE I & SO o B bR E R 1, Xt
EYRZTT R SR SR T Bk . BRI, Bl
o ARAPETE M AR AL "X T 48 S AR M RS
PR B O E ISR L. 2015~2019 4, 7£ [
PSR N - SN TSRO E TR A BT
(2015ZX09501008) ¢ £F ~, [F 5 24 i W5 BH 4 B R 24
P AR A W ) o 2 2 R R R AR I, X H
AT R 52 BRI 2 (R 2 5 BT (123 HEIR) ST iE AR
BT (99 it 70 22 BR BB (69 ik ) DUAR BR BT
(103 ki) HEAT 1 AT 24 o i 5 R4 5 7 i

KRR T 2 BR BRI K AR
P2 5 UL B A e o ST 24 19 o0 i H s b AT T e
2 [CH AT E N AME SR FE F  Z SRR R0
R E SR VAT T Giit, WIB AL T R
()R VEAN BR A7, Z 5 HE 22 DL 5 AL 24 ot & 4
I 06 UE LA A, T A [ P A A AR 24 4 i R
FH B PR — @SB NE. (HRERERE
S B PP HR B A TR AR 9 2 ) S ABL 24 ot e AH AL 1
WL VEAN 225 hn e, H 8 45 Sk B 5 g A3ty 2
HEVR SN K7 AL M EE R 45 R B oAb TS . AN,
WAL 24 (1) T R 97 255 A 1) 0 2508 A HE A AL PR T
MBI 4518, FE AR K 3 2 18 24 BT W0 22 21 1) Jo 2 1k 1
30 BBl 2 S A I 5 SN A2 TE TR UL D A
T, N2 87 SN R R 2 M TR ) SR IR, T VPR IR
R VMU R 22 R R BN e AV AU R
925 J5 PR SEAE TR SL A I, WU A 32 24 5 5 AT 24 28 4k A
Bho J5HA, B B A A YDA 2G4 7= S R ) R R £
JER RS i 5 R A 2 Ak sk BN, FE T 2 ALK R B L SR AR
HHE 10 A0 25 o AR AV VAN bR, 7E B N AE R A
I RGN B B4R 5 = .



BEOUHAR R R RGP SANZ JTR R TN R R T

3197

PEE TTMA: A SC T Z R A MRS, IR B Bk

B

FERSE: Pra(EE L H AN B R

References

(1]

(2]

(4]

(7]

[9]

[10]

[11]

[12]

EMA. Centrally authorised biosimilar medicine [EB/OL].
Amsterdam: EMA, 2021 [2021-06-15]. https://www.ema.europa.
eu/en/medicines/field _ema_web_categories% 253 Aname_field/
Human/search_api_aggregation_ema_medicine_types/field ema
med_biosimilar.

Wang L. Advance and challenge of biosimilar's research and
development [J]. Chin J New Drugs ("' [E 37 2 /% &), 2020, 29:
2410-2424.

FDA. Biosimilar product information [EB/OL]. Rockvill: FDA,
2021 [2021-06-15]. https://www. fda. gov/drugs/biosimilars/
biosimilar-product-information.

NMPA. The first domestical Rituximab biosimilar was approved
for marking authorization [EB/OL]. Beijing: NMPA. 2019
[2021-6-15]. https://www.nmpa. gov. cn/zhuanti/ypqxgg/gggzjzh/
20190225171901769.html.

Guo ZP. Current situation and development in research on
biotherapeutic and biosimilars [J]. Clin Medicat J (Ilfii /K Zj %)
T ), 2020, 18: 1-6.

da Silva A, Kronthaler U, Koppenburg V, et al. Target-directed
development and preclinical characterization of the proposed
biosimilar rituximab GP2013 [J]. Leuk Lymphoma, 2014, 55:
1609-1617.

NMPA. Guidelines on biosimilars: research development and
evaluation [EB/OL]. Beijing: NMPA. 2015 [2021-6-15]. https:/
www.cde.org.cn/zdyz.do?method=largePage&id=2f41e8f3c64fc-
dad.

Kim S, Song J, Park S, et al. Drifts in ADCC-related quality attri-
butes of herceptin (R): impact on development of a trastuzumab
biosimilar [J]. MAbs, 2017, 9: 704-714.

EMA. Human medicine European public assessment report:
ontruzant [EB/OL]. Amsterdam: EMA, 2017 [2021-06-15]. https:
//www.ema.europa.eu/en/medicines/human/EPAR/ontruzant.
EMA. Human medicine European public assessment report:
herzuma [EB/OL]. Amsterdam: EMA, 2018 [2021-06-15]. https:
//www.ema.europa.eu/en/medicines/human/EPAR/herzuma.
EMA. Human medicine European public assessment report: ogivri
[EB/OL]. Amsterdam: EMA,2018[2021-06-15]. https://www.ema.
europa.eu/en/medicines/human/EPAR/ogivri#overview-section.
EMA. Human medicine European public assessment report:
trazimera [EB/OL]. Amsterdam: EMA, 2018 [2021-06-15]. https:

//www.ema.europa.eu/en/medicines/human/EPAR/trazimera.

[13]

[14]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

EMA. Human medicine European public assessment report:
kanjinti [EB/OL]. Amsterdam: EMA, 2018 [2021-06-15]. https://
www.ema.europa.eu/en/medicines/human/EPAR/kanjinti.

FDA. FDA-approved drugs: ogivri [EB/OL]. Rockvill: FDA, 2017
[2021-06-15]. https://www. accessdata. fda. gov/scripts/cder/daf/
index.cfm?event=overview.process&AppINo=761074.

FDA. FDA-approved drugs: herzuma [EB/OL]. Rockvill: FDA,
2018 [2021-06-15]. https://www.accessdata. fda. gov/scripts/cder/
daf/index.cfm?event=BasicSearch.process.

EMA. Human medicine European public assessment report:
zercepac [EB/OL]. Amsterdam: EMA, 2020 [2021-06-15]. https:
//www.ema.europa.eu/en/medicines/human/EPAR/zercepac.
WHO. Guidelines on evaluation of similar biotherapeutic prod-
ucts (SBPs) [EB/OL]. Geneva: WHO, 2009 [2021-6-15]. https://
www. who. int/biologicals/publications/trs/areas/biological _thera-
peutics/TRS_977_Annex_2.pdf?ua=1.

FDA. Statistical approaches to evaluate analytical similarity
[EB/OL]. Rockvill: FDA, 2017 [2021-06-15]. https://www. fda.
gov/drugs/drug-safetyand-availability/fda-withdraws-draft-guid -
ance-industry-statisticalapproaches-evaluate-analytical-similarity.
FDA. Guidance for industry: quality considerations in demon-
strating biosimilarity of a therapeutic protein product to a refer-
ence product [EB/OL]. Rockvill: FDA, 2019 [2021-6-15]. https:/
www.fda.gov/media/125484/download.

EMEA. Guideline on similar biological medicinal products
containing biotechnology-derived proteins as active substance:
qualityissues [EB/OL]. Amsterdam: EMA, 2014 [2021-6-15].
Https://www. ema. europa. eu/en/documents/scientific-guideline/
guidelinesimilar-biologicalmedicinal-products-containing-bio -
technology-derived proteinsactive en-2.pdf.

NMPA. Guidelines on similarity evaluation and extrapolation
indications of biosimilars [EB/OL]. Beijing: CDE, 2021 [2021-
6-15]. http://www. cde. org. cn/news. do? method=largeInfo&id=
0781¢768db1dbe43.

Hutterer KM, Polozova A, Kuhns S, et al. Assessing analytical
and functional similarity of proposed amgen biosimilar ABP 980
to trastuzumab [J]. BioDrugs, 2019, 33: 321-333.

Lee J, Kang HA, Bae JS, et al. Evaluation of analytical similarity
between trastuzumab biosimilar CT-P6 and reference product
using statistical analyses [J]. MAbs, 2018, 10: 547-571.

Brorson K, Jia YA. Therapeutic monoclonal antibodies and
consistent ends: terminal heterogeneity, detection, and impact on
quality [J]. Curr Opin Biotechnol, 2014, 30: 140-146.

Liu BN, Kan HJ, Bai Y, et al. The discussion on a proposed
quality similarity assessment criteria of rituximan biosimilar [J].

Acta Pharm Sin (Zj22224R), 2019, 54: 2118-2125.



