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The discussion on a proposed quality “similarity assessment criteria” of

trastuzumab biosimilar
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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 manfactures; statistical methods used for establishing assessment criteria are
difficult to unify. In the article, the datas 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.

Key words: trastuzumab; biosimilar; quality similarity assessment criteria;

critical quality attributes; chemistry, manufacturing and control review

P RAALGAE SR = 25 W] S S JR D BE AR AR A L (R HEBE 24517 R SE S K e
iR E A . Y T HAR RIALAI A, R AR R OR, FER . SR
SRR G U 3 )2 B AN FH 5 R 55K 22 R BT AR ) 2R ABA 24 Ry 4 Bk %
K= 25 A oMb B 2 A0 F AR I 4 . 2013 AR FERR PN 2 5 I B & 2 /5 (European

Medicines Agency, EMA) %5—/NT TNF-a #E 5 SPT A Y2840l 24 3 ) B
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Cinfliximab) Rt o7, BEJE AbHE 1 22 50 5P A 0 2R AL 24 tn o) 22 3 J 41
(rituximab). BIAARHPT (adalimumab). DU%EREHT (bevacizumab). il 22k
g (trastuzumab), #E HATILAE T 8P 2mizs 30 A, 2016 42 H
N2 5 PR (Food and Drug Administration, FDA) b 11T TNF-a #5250
S KA B B AR A2, T, AR HATHEAE 1R 22 BT, BA R, D
PRER AT St ZBRBPISE 19 FORTTAZMZ B R 2 AL
(National Medical Products Administration, NMPA) 2019 St ik 1 E P 25—
FEEIZG R R, BE AN OA 10 MR, BIEREA
AP, TUARER ST DL K il 223k B i D).
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1 HHZERBG R EYRLHT FT Rt R
1.1 HZERBGURBTZEME LKA LS

it Z TR RPUEE X RN 19GL WAL, A AR XA S 1 25 6 e i DR N 2836 1 A2
KA ¥ 3244 2 (human epidermal growth factor receptor 2, HER2) [ i #1718
ik FELWT HER2 FZ i [R1Y8 — A I H HER2 5 H Ath i 2 IR VAR 52 4% 51 bR 573 2 1
SR IRAA, BH 2T PN I IR T VAL, AR HER2 B JRb e 41 L F 1
AL R, 18 E X A T 09 04K 4K 8 40 B 88 )< 2 Cantibody-dependent
cell-mediated cytotoxicity, ADCC) /& il Z 2k L Hu iy EZEAE ML . 2 IRAFI
VRS FH I ZER T (Herceptin®) F 1998 4F 9 H 25 H3k FDA itk L1li, #AJ5
T 2000 4% 8 3k EMA fibifE BT, BEJ5 T 2002 4 9 HEH ESRSHALME, HUEE
JSIAE A HL241R YT HER2 1o B ik e M 4 3L e (B0 5 440 mg A1 150 mg RIS D
H R 7 A3t 17 B E AR a2 VU 3R T HER2 i B2 RA Fe # E 2L ltdee ()
1097 HIT HER2 FHA% AT TR LI S I G YT | 1697 HER2 1 R 1)
FERVE B BV T S5 NE .

12 HZBREGURA TZRE R

Al BT EAAAER () LA, HLE A S S R A S O A 77 2 St
FUEARAE. NEM . EKARON. BriGMiESs, FREEHEERTZAT

Xt L i Jo R R] REIE R

PEcHRPHRGE, Bk ARG Bk G AU 2018 4 8 H & 2019
11 HD RAEF SRR BRACAN B A TR, T EAAS S Bk R B
KK 1 Feyllla A1 ADCC it R AETEM . EMA 7E#EIHE Samsung Bioepis HI4E4
J4LlZ4 Ontruzant®Hy, 1 & B il 22 2k R AF 24 11— s 4tb ik (204 2018 4 8 H

(US) B 2018 4F 10 H (EU) MbIKITaR), &% BEm A m H g i ik
LA K ADCC iR A T B ARk . 75 EMA A FF 5 JE S Al &, AR £
JEBE—0 %) ADCC Jii & @ VERIEER HEAT 1 VP, MRIER /LS 2 ADCC iiE
JRVEEERS H 5 Lk B9 NTEREAT I AH 23 My, D e Ak 126 24 R0 2 R 24 1)l PR 288012 07
TH A W 22 31 B 6 ) 2 e I,



1.3 TRt ZIREGIEDIRMUL

22 Bk P TAE R (1 R O F 2014 4F 7 H 213, 32 [E LR 2019 4 6 H F|
W, hELRE AT ORI, ORISR BT Guit & 2 5
EHRE IS, Bl CEsR M th 22k By UZiin N : EMA 1E 2018
R4S IV T Celltrion 2 7 A % (1) Herzuma®™™, Mylan 2 w8 & [#] Ogivri@™,
Samsung Bioepis A & #F & [#] Ontruzant®®, Pfizer 2 &)W & ¥ Trazimera®2L), iz
Amgen FF % ) Kanjinti®'*], FDA 43 BI{E 2017 4EAl1 2018 4EHL#E T Ogivri®M Al
Herzuma®® M A il 2 2k B AE W25 A0 25 . NMPA T 2020 4t T 135 52 2 BURR
HEMEARAT IR ) IR I Z BR AU R AU (R4 i iE®), AE W EA
IR Z PR AT AZY, IERORE A TR . RIHRLIE . R
M B IRIT . FE XY R IE R E MR EMA i, B4

Zercepac®!®,

2 HZIREIUR B METER AR KIS
2.1 HFHEEENMNTRE LN H%E

FEMISRE A 7 T EK S SRk, BAT MR 0 SR R VR A 1, 2
FERAG VPN TG AR Rt . [ P 4 M LA R A O B AR B A s L2
Y5 1R MR 25 5 2 B2 BAT I B AR UTE 2 A WD SRAU 25 T R A LAt AT T 52
N3 78 [ 2 JE 24 R AL S 7 o e AR AR PP A b

FDA 7£ 2017 £ 9 A K Ai T (Statistical Approaches to Evaluate Analytical
Similarity) M, %7575 3 Ean iR T KU 02 I8 20 5 R AT e, R
o R TEAT SN . RS R B SRR 2 e, AR, 2459
AU 3h 7%= (pharmacokinetics, PK) Fl G [ P A oG ME, X HE 72 KU 13647 7
¥, mAmEms B AREAGN, Tier LRFAGAMEAIRIE, PANbRIE G 2
SR A 1) 90% B A5 [X ] b T-25 R FHE YU [l A RIA S 28, S OB IUE Y
H5 S bREZE (H.5SD); Tier 2 KA FTETLENE, PFMbriER 90% LA E
B 2GR IEAE S B 25 VSN (Mean#3 SD) RIAARML: Tier 3 K H it

U
PUVE BAR AR PR T 0T b e g B 45 A E 2 AR AL iZdR R S T
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RS IRk 25 . (KT 10 46D BLA 5572 mT g 3 304
ALAPE PR bR B2 AR 56 45 1), FDA 7E 2018 4F 6 3 T i%de %, HH
BIPE AR AL ME P P B — 2 S E T 38 . 2019 54 5 H FDA
HEHT R (Development of therapeutic protein biosimilars: comparative analytical
assessment and other quality-related considerations) (draft guidance) ™42 g4
FRAMETE bR BRI Mean2X SD, DA 546 IS AH AL, [RIIF ) Z I 254tk
Pt TESKR, WMz 10 4k, HSO R A BOHAS A TR B RE A, A
FOVFREAS [R5 2 I8 24 1 70 B Bt i SRR AU PRAN R 55

EMA — MR AR Y S 24 5 s 24 Seil 25 SR X TR) e T (o R/ME S ~FI31E
S5 HEATHEXT M, M TS B A K T2 itk vk it al s vk S e, )
)3 N HEAT AR VRO VO & BRAER 0r, B BRI R — RS ARk AR
SHAN > T IR 5

A BAHIN (WHO) 1 FHTIE R B L 5 58 b 38 Az AR AR TR bm v
Mgk, AR/ ME-BRRME . BVFIXIAILL A Mean#X SD %, 73#fr 1A
[7) 7515 52 P ) AL 24 B 2 1R 24 i 1 n Sl o ) 5 0 A P 42 ) XIS, 57 A
Mean=+X SD %, fHumifil X (EG SRR G B, 0T8O S8 ) ot J 1t SR H
BN X E

FRETE 2021 4F KA CEV) AN ARLE AR A& REAE SRR SR T 50 )
(241 0 35 T ot 25 MR 24 0 SR P O DA R R JBE L 5 W G XU 36 2 O M D 1, R
JH 3 B PR 1Ay T B0 o B Ja PR EAT 70 G, R K0S AN [ XU 85 4 ot 2 i 1R
AR 5%, € BV I GETE 2 T VER ] uREX oR (uR K I AR H-F-
BB, oR bR 22, Z 80X I R0E MR 5 57 52 A ) XU S5 24T R # R IED
X TR A AL BRI PR R I B S B i 2w P (2B id i), alAR s
Joi R 7 AR A SR B bR, SR A G i 7 vk AT Bedls o0, & Ak
5.

g b, PA g R T s M A PP AR AE " 5 1 T o e 1 XU S5
WAL, JFR A& B RS AT O VE T i AR R A R



Mean=X SD V%, NIMASSCAERE S 2 JEZ [ A VE PP v i iy, 3 5€ Bedadn
KH Mean23 SD,  #B7) 5E i br R A IS X 5 DL“BAIE "2 15— 2o
2.2 I ZZEREGURR B ARDUE AN R R 5L

thZ BT o R B — G —REH (FJERFID. SgRai. =
i BRI B OB S5 1B M . ZE W T B [ADCC . Ab AR KO 40 #
(complement-dependent cytotoxicity, CDC) 1. #iF/PIALGE & SIEBRE AR
JB: Fe R Z AR (FeyROSE & AMARA R R B Clq 45 & #2642 )L Fe %244 (FcRn)
gigy, M (T RANERFRR. BRI A GF RS R ER S
FBG ARG ERESE . 2RI E . B DNA, R,
B FRBE RN BRI (R BB . R . MR AL
MBI B RAE Gkl AT IR, ARV SE) &5

R4 oh Z Bk BB RIAE I ALE], 3-52% FDA fl EMA CHE#ER Herceptin®)
AEALZG (AR DGR VPR S, X il BR AT R R AT KR T (R 1)
R AN R] R 57 2 R AN [ 1) 2 BT SRS, AN BE IR 1 B LB IE s S8 40 T
A (T RANVES R, AR RS KRS (s SRl %
EERERAL . EH B RS RESG TR R R XA (BCRH
Mean43SD); 2 R 45 1 B LU0 B — 2 FeyR. FeRn AHORA244. Clq 5%
HN 09 T CA e A 3 e R T3 1 B 3R s RAFAE 25 5 LA D 18 SR P
Ko NGit<Hm g s kgt (£ D.

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-HPC: lon
exchange-high performance liquid chromatography; CIEF: Capillary isoelectric focusing;
HILIC-UPLC: hydrophilic interaction 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 Method Criticality Statistic analysis Similarity assessment criteria
attributes
Primary Peptide mass fingerprinting / intact +++ Identical Identical
structure molecular/reduced molecular (LC-ESI-MS)
Potency HER?2 binding assy by flow cytometry +++ ND ND
Inhibition of proliferation
ADCC
Fc-receptor FcyR I a binding affinity (BLID ++ Order of magnitude ~ ND
binding and o o \
FcyR 11 a binding affinity ++ Order of magnitude ND
function
FcyR I1b binding affinity ++ Order of magnitude ~ ND
FcyRIIla binding affinity . Order of magnitude 1107 mol L.*
FcyRIIIb binding affinity ++ Order of magnitude ~ ND
FcRn binding affinity 4+ Order of magnitude 1107 mol L.*
CDC ++ ND ND
C1q binding assay (ELISA) ++ ND ND
Purity Size variants/aggregates +++ Mean+3SD
SEC-HPLC +++ Mean#3SD 99.7240.360 3; 0.676 740.312 1
R-CE-SDS ++ Mean#3SD 98.5940.755 1; 0.815 940.181 3
NR-CE-SDS 96.6242.278
Charge variants (CEX-HPLC/CIEF) 22.9344.529; 69.7344.795; 8.866+2.079
Glycosylation Afucosylation, galatosylation, Man5, sialylation, — +++ Mean#3SD 7.99242.244; 41.8549.024; 2.241+1.253

etc (HILIC-UPLC/NP-HPLC/RP-HPLC)




Higher order Near and far UV circular dichroism (CD) ++ ND ND

structure ) )
Fourier transform infrared spectroscopy (FTIR) ++ ND ND
Disulfide bond characterization (LC-ESI-MS) ++ ND ND
Differential scanning calorimetry (DSC) ++ ND ND

B2 HAT, 52 Herceptin®)F 71 AH A 1 5 4H 5T HER2 A J54k B v FE ik
TESPFR A A 11 58, b 10 ZXRHRIEIR (2 Z4Rbddnl, 8 FAtiEilm AR,
1o Bi e SRABRWTZG AR 2, R be . SRR RN b i A28 8024 A
[ S T 24 e U B s AR D IR A6 Gt vH B S S AR AR PR b v, 32 B AT XS T)
BRI BIE AT G RO Gt — R REEEEIL 10 9t
T-HEBH 13 (size exclusion chromatography, SEC) BifA4li i 4L 26 #tt, S 4k 18 #it;
b JE B 4045 X 15k B ¥k (non-reduce capillary electrophoresis-sodium dodecyl
sulfate, NR-CE-SDS) FL A4l i 24 4t 14 41t 38 7 B41E [X 717 HL Ik Creduce capillary
electrophoresis-sodium dodecyl sulfate, R-CE-SDS) %% # #if 2 fl14fi & 20 #t, NGHC
17 4k RO AR VR B HE AL 20 b, U 73 fit, mRMELE 38 it MEAYITI,
FOE AR BRI 11 A, R FURE 10 4L, s HERRE 114t (& 1D,
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| e
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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

2.3 HIZEREGUR B AN TR K RAIES M

A H AT 4 R T 2 R 5T i Z 2k s pr AR ) STk Bk, DL AE
FDA fl EMA S L) Herceptin®4= Y2025 B & PR S, H125 20 BT U 24535 4
i JEE Ve, ARG 5 A S 2 HEIR R 2451 545 3 B bR T FEAT M AR T
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PABGAUE AL VEAN b v 1 A B
2.3.1 Z5HIRHIE

EFALL I R TSR R T A — B, — R R EEAT IR B )
WFFIIA, —REELS G REAST it 4= Paun = 4 A X VA7
TESHATHA . I CHERIRIE, ABP980 5 R WIZy — R & Hxt LR 7T, 3 ot
LT SERE S R IR R AL R TR IR R S R, 3L
i fE S R RO AR T Ok ABPO80 5 R 24 (1 S B 5 E S a2
/NF 50 ppmPd, 78 CT-P6 AFFSCERVE RN, thorir 7 AR i 5 SR 24 45 — 45t
FAEEAER, 7E FDA ATFH Ogivri®e WAk 1, W TI#%EZ 5 EMA.
FDA K52 MG IR BB . BB A b I Se BERE J5 2 1 4 T B4 80, oR
[l 1% L Doy B R T AR B — 30, e A 4 8 o 3% [ SRV R T 241 ) 148
049~148 067 Da, RRIHKIFIFATFZGu 148 050~148 068 Da, Ogivri®3i [ 148
051~148 062 Da; i [ 4555 7> 1 o 35 E RV R 0T 25 Vi [+ 23 728~23 728 Da,
HEEIr T8 51 226~51 234 Da, KRYMSKRISIRMTZGEHE 23 727~23 729 Da 1 51
228~51 233 Da, Ogivri®J [l 23 727~23 728 Da fll 51 230~51 232 Da ™, Ak %
THIJE RO 1 B on B 2 1B S DA O B A B e i — B, S A SR S
B E 25 5 ARTE 50 ppm 4, Tk 1] P i S8 7 U S A Tt 0 £ B B T 2 — 5
AN TR R AT R B AE A2 HR R A R R B NIC- K B A& Ll Ap A7 AE — e 22
S AL G SRR, AEVISMIZG KRR R O RE R, NIC-oR s & i 1 72
SEXPAAR AR PO GO 3 s

Gl
N
ot

A}

2.3.2 Sk R

F BT RN T AR B A AR A, o KNS S AR ) 43 T v —
}5& SEC-HPLC. i&J& CE-SDS M3FiLf 5 CE-SDS, Hifif A8 Fik— % CEX X
ClEF 1777k 1E B HIA kAT & PR e UL B2l B debs— MR H i /ME~
B K AE B Mean=3 SD M4t 22 7575
2.3.2.1 SEC-HPLC 4iF 7 SEC-HPLC 4ifE J51H, CT-P6 SCiik & kb R K

SV R BT 245 SEC-HPLC B 40 & 36 [ 9 99.5%~99.7% 411 99.6%=0.09( Mean4SD),
12



S5 [ SRR JEURIE 24 B 40 P 5 A 99.5%~99.8%1K, 99.6%0.09% (Mean2SD) ; KX
SRIR A 25 HMW 465 7 B A 0.3%~0.5% 411 0.4%0.09% (MeantSD) , £
SV JERIF 25 HMW 413 T >l 0.2%~0.5%71 0.4%290.08% ( Mean2SD )%, Ogivri®
RN A TT RS B, JRAEZ SEC-HPLC SR 4EE 99.2%~99.7%
(Mean#SD, FRIMKIE) F1 99.2%~99.7% (Mean+3 SD, ZE[EKJF), HMW 4f
J¥ 0.27%~0.78% (Mean+3 SD, KK A1 0.17%~0.74% (Mean33 SD, E[H
KD Mo ARRGEH 0 F 255000 B kS B HMW & 278 DL AT R
WG E 2 N, BLE P e BT i — s A 2R Z5 11 SEC-HPLC H ARl
SRR I S HE A 7E DA L JFERF A G R N (B LA F11BD, 25Ut T A
PEVEA bR UE K& BRI . (HATIE] LA s, #5025 SEC SR A4l B AR AT E AR
HEVE, bl RE 2 R B AEE %, BB A IO Sl AR HY 99%, i
152 SEC HARIIMETE 99% LA &, T 0 7335 24 1) Sl 500 o o 3508 o0 BB 1K
T+ 98%, X HB 43 B B HD , WCT B0 gk 24 1 IR 1) S DU KO H AR R L

2.3.2.2 JERJR CE-SDS  dEikJi CE-SDS J5ii, CT-P6 SCHk ¥ A A S Wk i kI
JEHIF 24 52 2 4y 2 B L M 98.0%~98.8% A1 98.3%0.25% (Mean2SD) , 3£ [k
TR ERIE 2 52 0y T8 VB N 97.7%~98.5% 411 98.2%40.23% (Mean2SD) ; K
SRR 24 Fr B & Vi ] 1.2%~2.1%8K 1.7%20.25% (MeanSD) , %[ Kk &
W24 1 B S BV N 1.5%~2.3%E8 1.9%40.23% (Mean+SD) [, Ogivri®@ 42
LA TFE RS BoR, HBCS & 1.22%~3.00% (Mean3 SD, RRMkIE) F1
1.34%~2.69% (Mean3 SD, FkiskiE) M, AKkSit 4L i CE-SDS 58 ¥ 5r

S S AT R B O S 2 R, A S AT RO G B v, HE

TR TEIEZ) B [N A 24 e B A S B RURAE A (H P St
T — B E AU AR SR CE-SDS £ & (1 S B3 tht8 76 LA R $icdfs 70
FEA (E 10,

2.3.2.3 i*JR CE-SDS 4lifF {rifJ5i CE-SDS 41/ 57 1fi, CT-P6 SCHik & &} v i 7 BK
ISRV T 24 R A4k 2 NG A 99.1%~99.6% K11 99.4%40.11% (MeantSD) , 3%
] S st [ A 24 R 3 ik 2 ANYG R 99.1%~99.6%F11 99.3%40.14% (Mean3SD) ; KX

WRIR JE T 25 AE AL B4 (non-glycosylated heavy chain, NGHC) & &N
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0.5%~0.9%F1 0.6%=0.10% (MeanSD) , BXYIRIFIEHZ NGHC & &[N
0.4%~0.9%711 0.7%=0.14 (Mean2SD, 2 [EH#kJ5) P, Ogivri@4: 2518025 A JF
PR Bor, SRESRIE 2 E 5 B0 HA 66.4%~68.0% (Meant3 SD), #%
S EJLHEA 31.2%~32.5% (Mean#3 SD), NGHC & =il N 0.17%~0.98%
(Mean=3 SD), R I JER 24 555 & &V H N 67.7%~68.2% (Mean#3 SD),
BEESEVUEN 31.3%~33.0% (Mean23 SD), NGHC &&juH N 0.21%~0.31%
(Mean=3 SD) M. ARGt i) SR 24 50 i Ji B e e 2 B 2 FITE DL E AT
s 2 s Ve Y, NGHC & &g 257 (B 1D M1 1E). E A bk b
() —FR A 25 I B AR B S B2 A NGHC 28 Sl et th 3 78 LA _E R R
FEVEHE P (B 1D A1E), #E— U T AU VR bR v & B

2.3.2.4 BFFRRME AR ATTH, Ogivri®@AE)FABLZ A T 5 P &
7N, CEX AR BRI R I B AH 25 R PR Ve & BV il 24.3%~32.1%. U7 &
N 58.8%~66. 7% FIHH 14 1% & &5 A 7.6%~11.5% (Mean#3 SD) , 3 ERJA R
T 24 R 1 U 5 B YU L DAy 25.9%~35.3% - —E I 75 B Y [y 53.5%~62.4% R 14 e 75
EEEN 7.2%~13.7% (Meana3 SD) M, [&i %A A TF T %M CIEF AT BRHR
AR AR IR A, CIER Aan il W St s ST 24 W P Ui 25 B VG LA 3.1%~5.7%.

FR A5G FY 61.0%~68.006 A5 P 6 5 53 [ 0y 28.1%~35.2%(Mean+3 SD),

5 FE R SR 25 R 1 6 5 BV LY 3.2%~7.2% . 05 BN 57.8%~66. 7%
Bk e 5 B Y L A 28.6%~39.0% (Meana3 SD) M, vk it 1 JF AT 245 $ 4 v
5 HATATFEIRAEIE— @ Z 5, HER o 50m 25 e U5 500 th 8 i Ar e va L, H
PN ELHEHE T A — R R AL 24 B R B S5 A 5 1 S i B 7 A L R
HAREEPN (E 1R, 16 M 1H) o 4 EFMT: OF 5 DA 2591 H i
S M A LU L, T S S AR SR T A [R] AR R JE A A, R I e AL

A C- A 23 bR LA KM RS, DA AN [R] A2 6 A S Ak 5 B8 RLAT 20 AT 22 55
QTR T 58 T EAFAEAR T, A LS ZOR BB P et ik, H
Wik 25 K F ARG BN B vk vk, SBCEINER A — 8 £ 5.

Ogivri®I B P 5 o R B & a2 e (il (CEXD HEATBRBAL S farill, 4
K5 Ogivri®H E L 45 FAEA UM PN Tl A (Mean23 SD), {HFE PRI 3=
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g 7K SV A7 38 5 K AR A DR AN S T (EE I % Ogivri@Ftk ik it iR 1k
U 1 = U 7 e (1 Jo DR DA B T 6 72 S o P e 28 i e R A P 28802 1 52 10 AT TP Al
I AR 2 S AN S B0 7 i 5 SR 24 (AR (B DR AR B

2.3.3 EYEiEkE

i Bk GV P T FE Fo A2 AR Clg SRR AT, BuRgs &
RE JI0IF 70 DA B T4 i (4 AR P 2 s VR 5, AL EE T AR IR G v (K B wh S A0 g sE
BARHBR, AEW0E o W AR g R IR 7 AP E 2 RS R, MORIET
Gt ir. HT HArA BRAEEE o, AR I SE 50 500 52 (1 Fo M OSSZ 14 1)
SEFI B HCR U —B0 Horh 5 FeRn SR F AR 25 B (KD B 14107
mol L™, 5 FeyRIlla A1/ KD {4 1107 mol L7, BL B3R 5 Ogivri®) 8 1
W Th gt (R 2 5 SR R e A — 5

2.3.4 WEFHALBM

CT-P6 SCHRPIHRL R 7, K F HILIC-UPLC il W J5 AT 24 3 4 bl KAk 15
KRN 3.1%~7.9%F1 5.1%+1.14% (Mean3SD) . = H #E b & ik 135
N 1.3%~3.1%F11 2.2%=0.52% (MeanSD) . MEVRER &K FILH Ny 0.3%~2.2%
Al 1.2%40.55% (Mean#SD) . i’ B FEEAL BT E Y 4.6%~11.1%A1
7.3%+1.59% (MeanSD) , Farilll 38 [E ks A 24 255 FERE A B 1K Ya Dy
3.2%~6.7%F1 4.7%+1.09% (MeantSD) . i H ZEFEMHAKFIEEN 1.7%~4.1%
F1 2.3%40.68% (Mean=SD) . & {4 (2 1 7K P Bl D 0.5%~1.7%F1 1.1%40.41%

(MeanSD) . 275 ¥ B 34 10 18 i o FYE Bl 4.9%~10.8% F1 6.9%+1.57%

(Mean#SD) . # Ogivri®# P 5 fpltt, SEH RP-HPLC i 2544 s R0 15
i 7K -3 B 8.8%~12.4%( Mean=3 SD, BRI K5 F 9.3%~14.4%(Mean3 SD,
FEE P MRS K TS A 0.02%~0.07% (Mean23 SD, RKJRIE) AN
0.03%~0.07% (Mean=3 SD, 3 ERJE) . ARG i1 JEHF 25 508 5o 25 5 o
WABEANH B RS I/K T 5 O A TF 8 AR W) 2 22 5, Catbite B i — sk Ak
ALLZ4 R W AR AZ T 7K S 1 S D S 3 7 DAL i S el (I 10,10 A 1L,
BE— 25U B T A AU PPN A oA () R A
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3 FREARUEPPUrARvE DA R R 1

R 5 i AR VR B v TR B S A IR A A P
AL A ARV AR 22 IR JERIT it B R AT FT 45 R BRI GE it 70 b IR T 24
HAMRZ A7 H S BERAEAE AL (BAFAE LN T R BRI OA [F) 256 =5 0 5
WHEGPIEAT RAE AT, 73 B 07 S R LA RAF R R & S B R 5
@JE W 255HE K2 HBORIET 2015 S22 01, [ A AR IEA Sl (ERBZHEA
S EORTR S H N GRATDY, BRI 2 M 25 1k FEHE R DL ARBME PR h bt
TG W FT IR AN E i Rk, PRI 08 20 o R M AN R 7T . SR A
T R R A SRR R EBU D . O T G LR A SR bR AR PR bR
R ER D UM 20 #b); BLE R AT BEE A3 AR BME A b BN 92
oA HER . ELEAT S, T REREE B EA D TR AR B
FALMEM L 2RI U H AT A 2 T R IR SCRR BB R 5 A ST 24 22 iR 3
PExstea, 2T H TSRS 2R HAE PR AR AE R T 5 SR AEVI SR 0T A Al
THEA—ENSHEE L.

4 ZEiE

HE AL LT R 25 T] BT T R A AT, IRk, b4
FABAZ G A ] P A A ) A 2 BRSO R 22 2, E AT A A
PUAE AL BN PRI T B o B DR A 16 24549 5 TP 243 ¥ o AR AATE: 2 A ) 28
AL 25 5T R G VPN AL O o (B, B TS =i BT JE i A7 /e T2,
P2 TR 2R G R A, B A BR A R SR 24 1 A B i LA HE R 5T e
i B AR R, XA AU IR SR T Bk BRI, S R E
“FHANPE PPN bR % T 48 3 A M R AL 2 1 R 5 VA BA 50 g s B I S i S
2015—2019 £, FE H ZX Bl 35 B K W B K B 25 61 # IR A B B Il H
(2015ZX09501008) 37+ T, [l 5% 24 it Mo B 2 iy 243 & ol D1 Hp O AR b i 245 2
I FH B VS SR P, Xt B A RSz B R 2 IR S BT (123 O, Bl
AT (99 #bO . HIZBREAT (69 LK) DARERFHT (103 HER)HEAT T IR
T 24 R 4 R 415 4 0,
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ARSI W IR BGTRITZG] o ARG A7) K A KA et SR it 24
I B REAT 1 geit, JF 20 H AT A AME SR T ZESRCR I ge i 25k
Xt € BB MEREAT T guit, WD HAL 1 R R AR R A AE P AR UE”, i%ARiHE
28 DL i AL 24 o il S0 e A A, AT D [ A AR SR 24 3 Wl PR 2 L i
B BUR #H PP EAT € S B 0 E - (7R ZEORTEAE S 8 P A e bAoA )
RANZG B BARUNE B PN S B hnite, P E 25 R0 NS HHE AR BEI 2 LR
SRR KR LU S5 R BN TR o T8k, ARG I R A T HE AR 1)
BB AR E VRO O 2518, T AR DUIRE 25 I8 24 U 5 38 1 Jo o Jes P ) v
A SRIEAAGLIN 25 SRAN L FUE AAR LR PPN B vfE, N 25 R b AN [ Jo 2 J 1 2 )
HISRHRYE, JFPRU 5T 1k A RN o B 2 e AR A BN 22 4 . A RV AT e 2 R A
SEAEEMR, WO 25 5 IR 2 B AR AR L. 5301, BB N AR A2 3
PR R EE 2, SR R AE ks BN, T 2 HERE B AR AR 1Y
RANZG R ARUNEVEAN AR tE, £ B N AR50 & 5 PP R 58 R 8 3 8

TEETIR: ACEEA Y. BAERE, REE. FHiEi.
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