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Editor's Note:

Antibody-drug conjugate (ADC) is produced by coupling the bioactive small molecular drug to monoclonal
antibody (mAb) through a linker. At present, most of ADC contain an antibody targeting tumor antigen and a small
molecular chemical drugs with highly potent cytotoxic effect which conjugated together through a linker. The
mechanism of action of ADC is to specifically target antigens on tumor cell surface by mAb, to enter into tumor cells

through the target antigen-mediated endocytosis and, to release cytotoxic small molecular drugs through hydrolysis or
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enzymolysis in order to kill the tumor cells. Compared with traditional chemotherapeutic drugs, ADC possesses the
targeting characteristics of mAb, which can greatly increase the selectivity and specificity of small molecular drugs and
decrease the off-target effects on normal tissues. Moreover, ADC also has a wide therapeutic window, so there is more
space for drug adjustment in order to achieve the better therapeutic effects for tumors of different types and clinical
stages.

The US Food and Drug Administration (FDA) approved Brentuximab vedotin (Trade name: Adcetris) to treat
Hodgkin lymphoma and systemic anaplastic large cell lymphoma in 2011 and trastuzumab emtansine (Trade name:
Kadcyla) to treat HER-2 positive advanced metastatic breast cancer in 2013, which was not only a confirmation of the
concept of ADC treatment but also proves the obvious anti-tumor effect of ADC. In recent years, many pharmaceutical
companies have begun the development of ADC with enthusiasm. At present, there are more than 80 ADC projects in
clinical trials abroad and nearly 20 ADC projects in progress in China, of which a few have been licensed for clinical
trials. It is expected that more and more ADC products would be approved in the future.

Behind the flourishing development of ADC, we should also be aware of its complexity, particularity and the
difficulty of druggability. Firstly, ADC has the dual properties of mAb and small molecular drugs. As for product
design, the development of an ADC with good therapeutic effects depends on the careful selection, multifaceted
optimization and rational combination of the three components: mAb, linker and small molecular drug. The tumor
targeting, stability in circulation and anti-tumor activity should be comprehensively evaluated. Secondly, in term of
production process, the production process of ADC is complex and there are many factors affecting the quality of the
products. Besides, different ADC products show great difference, for example, there are dozens of combination of
conjugating sites and conjugating patterns. In addition, new mAbs, new linkers, new small molecule drugs and new
conjugating strategies are also emerging, all of which making the production process of each ADC product have its
own characteristics. In the context of limited examples that can be followed and referenced, the production process has
become the key and difficult point of research and development (R&D). Thirdly, with regard to quality control, the
structure of ADC is more complex than mAb. In addition to the quality attributes of antibody drugs, other key quality
attributes related to linkers, conjugating processes, and small molecule drugs are introduced. Special technical methods
or combination of various analytical methods are needed to adequately characterize the critical quality attributes, such
as structural characteristics, heterogeneity, stability, activity, etc., which brings a great challenge to the quality control
of ADC. Finally, there are many controversies in the non-clinical study. For the purpose of reasonable evaluation of
each action point of different ADC products, it is necessary to carry out a targeted design and stepwise study according
to the structural features and expected biological functions of ADC.

The Expert Consensus on the R&D status of ADC is based on the basic requirements of General Monograph of
Recombinant DNA Technology Products, General Monograph for Monoclonal Antibodies for Human Use, Technical
Guidelines for Manufacture and Structure Confirmation of Active Pharmaceutical Ingredient for Chemical Drugs
and related ICH guidelines in order to provide guiding suggestions for manufacture, quality control and non-clinical
evaluation of ADC for human use, to provide technical reference for ADC researchers, and to promote technical

innovation and industrial development.
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Expert Consensus on Quality Control and Pre-clinical Evaluation of Antibody-Drug Conjugate
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VETFHUARm R R (AR L AN oAb B IS 16 1
S5 ) WAEBUIAR Y AR P G B A TR R

ADCH BT BT i s il 5 5T ez B,
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PR EEE DL AR e M S B s L g . ADC
il i A B A A DA LA R E
3.2.2.1 %5

Y SR A Ty I 3 P T S R AN el At
R S R JE I . S A A T B ADC ™ iy
HA R R L@, DIESCH R 5 & A R 75 i
gy (BURFVNGF254) ) o SEFr=fbdstE, nTaew
FURF — Pk R BAL . AR RN g s
TR TH
3.2.2.2 DARFIZjY k2w A

DM GEDAR, HBEE T2 AR, K2
NAERLESEEIN . 75b, B atE 2Pz oy
SRR VA
3.2.2.3 4N A KA

WA= FrAR,, ADCH B BA 41
SR /2% BORRAE, 75 B L E AR A 1 A T
A, B0 2 T it R G 2 S A g B R /A T
ZhnifE o

3 IR Al RN AT S A R E A KOINAE S
i, DA ADCH R RAEF R Befb B . ansfm]
fiE, IR R FHIE Y 5 300 2 A far A8 SR
3.2.2.4 T AAHKZR

FES T SR R, AL T2 A S 2 T A
ke FEHSEIEAN , S HSIES T IFES 20
BRI T 25 P () SRS B A TG A LA TR B 4% o
Pl B

Ui B /ING3 7 245 ) B 5 7 5% B 114 o 4 o1
W H AR E, RS R AR
FE B
3.2.25

B S — N FE 7 A 2R R )
FEbR o RIS R A 1 A R R o 5 ) s
AR I T R B LI DR A O 1 AR 2
TS

NARPEADCHIVE ML, dE 7 3L F AR

VOB i iR CEUTICAL A

3t A

ADCAEY2ETE I 78, AR B L ELAT R A
PR AR EEYE . S EE G TL (WELISA, 3R
AR RS ) AHiRft I 20 M e (E e, 78
283 b f At R A R R TR 5

AL DR R A ) P 250 38 0 R FH A X 7 T K
PrRuEdh . EPRPRAES S UARE ORI . R EE
S E A E BRPRAE S, VR R HER 220 70
FAEHTINFES L o ARdESL RS L T S
Tl IR TG R b [ G ) BT i 28 R
A
3226 oH

o7 R FH AT Y00 i R R ot P 5
3.2.2.7 4R

TR . AT PN EE 2R AR W 00 e A A
K, 20 N s DTS S8 AHOCEL
Ko SR BRI A N 45 A ADCHYBE FR2A 50 Al R
SR, PRI A S e L AR T
YEM
3.2.2.8 ki H

DA BRPEAG SN B Atk . B, B
&) L LY, pHIE ., BiBE ., HE/ A EE
S ANEPERORISE , YRR N TR A]
KA
4

ADCEE VP AR € ARl A e PEFSE
RSN ) ZORIEAT, IS AWl
FEFIZ AR A o AR MDA 2R B HE D
et s et SR mioErE, h TR MR
PEAIBFFE 25 I ADCF= S R SE PR AR5, L]
IR A AR RN A 4 (LR AT A R N
YRS ) R S AR, BRI R A
PR E TR o A7 SRR B3O A I AR
IRE MR A R T B HE . 7 N AERLE
PIABE A NIV Rs . AR B, HettiE
HAA RO
5 ADC

ADCZE F i 5 7% HAR R FPZRADCI 2 (Al 4F
ERRESE, MR FAHFERSMADC, hTH
WP . O S T T USRI T2
YIRS, FAE AL MRt . R
TR AT, HE, FERIEADCEH
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RS AU A 2rad 72, Fie i case—by—caselt Jit
Wy, BRI I R ETEE S PP . ARER 5T
APl i . DU 250 AR OGS T U A2
FE AR R SCERADULA LA S L 1, XTI ADCII
PRETBFZE I BRI th 2% @il . ADCIG PR TR
REBZEHNEGHE: 1) ADCHHUARMNRE,
BRI N . AT A B BT e A B A ELAE
PR BN R e oA . AR S R A R
SEORE L EEEIRCE YRR A 2) EETW
FEi, WG (RNTER RS FE . ¥
A AN SRR RER /N T2 L s s PE e U
RO LA SR )/ N T 2 A e M E T 5 =X
S5 3) N T YIRS, P, 2SR
GV, BEERHIE A O SCIRE , YEFPLE]
ETHRES

5.1 ADC

ADCAE R AL T 2 308 3 R i) S ) A PR S
MR bR e e SR s, AR A SN
YEHVEADCHEA IR 20N S, 70 48 A P 7K i sl
TR T 2590, DNTTER B 848 g 4 it iy H
1o WARSEHZG AR A S EOR R L, TTR
NREEI RN
5.1.1 ADCHEmI/ERIZ%%

ADCZE o BB PR 5 | /Ny T 250 kA5
TERIW . TEMIBGERE T RN F25 )5, Bhoxt
SRR AT RE A2 252, [k, ADCHE{A
PR ) MR ADCIT & B B 43, iR BSCR ARSI
RS Z R st I s o v . RS TR
HiBiacore, TeFELISA |, JaCANIAR S vk, Kl
ADCXTERHTIF I Es G0t (e ) 5 RN ATE
e 2 TR AT i %) e A4t Pt A e BR P ) ZH 255 A ik
B XTADCAE MR AU & SR IE L 7558 (AT
JETHE, JoER I FLELISA ki, n] % &%
FHSC P B 7 ik LA S /N o 24540 A i
Br) o ARPIRIA SN ) 1 2 s v mT = e P A
PO 1 %) 200 L e B (A S P
RUMADCYE R XS R, it 5 HO6F Fe AT LS g o
ADCHYEE MRS, I, W nl =5 B /N 24
W, D UuE BB TARE . 538k, TR
5Ny FE IR RADC)S , Hias [ 454 T fg
KRR, R AT RE S A B BT A 45 G R R
Klt, A SEXTADCH IR A G R R ki 7%
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£<, AT LR FHELISA B [ 45 B AR LRk 5 — 4k
AR L ARSI TIEAL
5.1.2 Mg AN R ADC N AR i % 42

ADCHYIF SN EAE R EEADC R IE L5301
FHEFRYY, H H O L RUMADCH & W Be il B B A 5%
W . WIRTERZBIZ MR E R s2m, QxR
FATIIERENE . UK SPURSS A W5E R T L ADC
HEAANEN RZ A, L, TR0 & R
W B e 2 e N E B A G ADC, HF#EsE
IND HE R N A, @O 4> 7 BT N AR
MR AL (NESI%) o RAR 40
AREAGIRG M AR BT LA 56 T LAXTADCHI
TAEHAT S5, ARGl )2t — AT )
Jride, ik R B R B A /N T 2
L, ORFIWNERCE, MR, TP ATEEINE
VER R4S RU ADCH] L) Z 0 I IRIFSY
5.1.3 ADCHUIIEER %52

LA B A4 N AMEAN 5 ik RS T8 5 At e e
YA 2500 . AT LR FHAS MG e sl 3 28 B ik A 2L
BT 5 DA S PR ASE RIS AD CAAR PN AN g 16

BRI B, RS A B T e
K, BRTEEH 2 X IR S, o i
THLA A XTIRZE . 1) BAPIXIRYL . Tigx T
A B A B0 R 1 s LA 7 Y S
B BN IR AR AT LAE S ADCIE A HA B SR HT
RN, DA R AR S 2) JOCEBTADCXT
4. ADCHTFRHRITT 254, UNS 2SI fap i A
Y TE UG PR £ 77 Az S AR 1 v 8 07 1 A P
BV ( Enhanced Permeability and Retention Effect,
EPR) , JGRADCHLZ 7R — i M g A KAl sk
N o BEETCHADCK R AT LA 58 HFRADCHY R
PE; 3) SRR ADCE [R B IR & =10/ N T 25 %
HRL . ATLAHEE HARADCAHY R R o

ADCHUIMRAE FAWF S T ZE AT Z2 R T8 AT
MR, TSR G RTIANLEIRGY . (RSN
ol A P AR N A BRI R A T R
5.1.4 ADCHUIRA RN D) BEH 42

ANENEAS ) 1g GHL A A AN Rl 350 Dy hg, B
ADCCHICDCELN , 1gG LA ADCCHICD CRL N 4%
3, MileG, MllgG, VR ADCCHICDCRL N #5255 . A
L6 ADCHT ZHTAR RN T BB K H5 50 K (e eI
F, AT S ADCEE BN DI RES | e ) — Lo e 3R
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W . Ak, SN, Uk
RN DI REA PTRE & AR B, PRI, A LZEX T
A F AN DI RERI ADCEG R DI Re A TN, LA
B HAT S IR TR . 28K, Bl S
ADCCHICDCELR , fEADCHIEHC &2 35
DURR 2, T 5 R A TR A RN )
RERYE LA
5.1.5  XFHEECEVE T s 4n i i B i gg ADCY
i
L iR 4 S 1 T RS 2 3 8 T iR A i
I, TR RIATE IR A 2 B A B R g L ol R
SN L, AR SR ADCHL I 25
IR T BCRR IR S T8 5 R AR M 240
AR A E B 2R ADCHITTESY , AT AR 2GRy
VE AL B — S H 38 B A IRk R 17 25 50T
Mo WTADC L [a] P Rz A0 AT ol oA A iy, 7E2Y
PR RS RIAHOC I AT T, ol % JR I RRHUVECH]
PRI FAM S | XOIR PR R I A A AR A . )
Hb, WRADCHIPLIAE HUARR St S & TR 04T
I, SREAAL S, BRI S TIT
PR 280 Bl AL R A Sl R R A T 24
RO
5.2 ADC PK
HFADCEEMME 24t . ZhEE, KLY
AR N F 250 & AR SRR R I, 2R 2510
BFR R T 2, FERBE 25108 )
SRR . 2E-2PROE O . HER AT . A
Sy BT R TR R & A A 2R
MRAEADCEE S, FEUCR A Sh Y Fh s 51 7
BRI Z B AR BN 12098 . M3z ADC
TCAR S S A A WG V5 s A A g i, AT LAY
FEAE G Vi Sh AR N AT 25 AR5 . SR FPUE sh 4
[ 254080 Jy 2 0 22 5, % T B v R 110 B A o6
AW 20 HARGE N AR 25 WA AE, A
case—by—case/FLUJF R . 2505 HHADCAZiA Y 1Y
WAL B 207, RN RE S IR el
I RIS FH A2 38— 5, IFAERR ST AT A T 45 245157
I EERIA
HHFRIEADC PKEMEM T asE: 1) 58
I ADCFN/ECEPTIAR (IAAR B 25 P i ik
REEbiR, AR E DB 250k ) |, anii
PR 5 ADCTEFEE A0S, IR Ak it A —

V@ORTR Y i\ ARVACEUTICAL A

FEME s 2) HFEs/INF 25 R s

ADCHIPKHFFY 254500 H G ADCHI R E
LI 12573 1 1 N 4 N 7 FIN R 21 D&
it CADME) & f&. /NP9 e b a9,
HEWLEEA IR NAMIFIE 7, 8 /Bl A
MFB, SN PN ARG R . MK EAY
B BB AE | e R IE B 20 2 A0 B B/ 0 A 4 A
EPATPEANBFSE o LB, bV T 2591 = )
AT R G R g . A . BT
Wr 54 5 2 RGeS . AT B A /NG T 25 A i
T ADCHEF TSI M 2 RS T A sh P iR 4 AR i
EMEWITE . ok, B T AR e XNy
T2y AR FUH R R R S 2R 2k . Btk
AT

ADCHIPK BT 5 e AL K e A 1) B A4 25
3T BRI /Ny 258 K AR I LC-MS/MS 5%
Tk AEAFUT, 5k I B LI £ ADCH
US> F-HERAE 0 3 BT RN o3 25 R PN R B 43 B
A IRR A FE R, T Z R AR . = R TE
SRR BB A e B s, PR ADCAEAR I ER
SEPERVCIRFAE . ADCA:= 9 5041 7 i 7 R ik A
T B D ARG SSRGS, B T WEml
RNDARZIEA L, FIAEADCHIZRBN 12058
HERETT R ADAKI , LA B R 245 A58 58
5.3 ADC

ADCII R A A PERF 5T — I 00 T 75 22385105
C2yPARIG IR IR B e A PR ), FEGLPARAFE T
AT o RS R A U AR R PRI 9 al o Mk LATE
GLP St (At o] AFEAEGLPAF F b 4T, @b
B BB XIS 5 2 [ S
5.3.1 ADCEZ IRl 53 Hr

eI R E 321, R I RE 78 1R R
PRIRGE AU FHRE i T S PR RO RE S o SZAR PR M o
K ged i, AR, S 4. WE. 4
NEGFE. B2 RGBSR 5
U2, T EAG I A6 UE 2 R R A R p AR e
FIEA M PR e 3 L 7 o A e Ml e
JEVE ) o FERAEVERFFORI I AATT, R 8z IR
W SR A R B M I R ST ANERAIE . Fi TADC
RN T2 — s R R 22 EARE (&
WEEIL) |, XN T2 IT R sk ns, 7
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b ( DARMH ) XHEEM RN ZmER, FEit, Bl
J5 Z R RAE L5 2500 R A RAF R R v T LA
il 5 A A B AR RS e M EE FIDARTEL. Bc i
JG AR RAE LR 2T, B TR BRI, AR AR
PR AR AT LRI 2 DARA .
5.3.2 ADCZEMEANTT sh P E £

ADCEE R BTG b . T /N T2
Y, IR DU 2G Y RCE JE M, Kk, &
PEWFFE I 35 53 B Sl i R RS TR A T A DG IE
5. ADCHIAHCSIIFNIE 248 32 1 1% S P h Al
AR SARE AR SR, ADCRERS 548 S 455 07
AR . ADCIFAN b Bl Rh Ja BE R ) 5
AW R NIEAAHL, (H R R 2225 B3Ny
5T E R S . 5 ERPTAH I S R N fE
g FE TR TR TR0, ADCRENS 5% 0 5 A R
B MADCHPURL 5 5 Wit A B YA BAH B
FgEer, TRECRAEHEA R KIE—AFEIETADCHY
M. FIRS, QRN TR A, W
FEMG RSN AT/ N+ 25 LA L ADC RIS S ]
WL R, SOR AR M ADCEE AT I
I —5, DI H/N T2 25 B HU AR 1
AR

RGO, W] LU s —Fp & sh i it 17
WA . AR TGO 290 7E 3 —Fh @ A oy i A=
Yris v C e FE A RS RAE s R SR () S
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YIRS AN E . AR ADCZY A AT
—AShP R E R IASC S, ] L i AR
T E BRI T IE . BRADCH T
BGTIEvT L AR T a2k, (A2 2 St
ARGEFA 1) S5 B A AR ] R 2 I O AR AR i D
BEMERRS . FIRE, BT ROA R L B
N5 ANHADCR HFFEFRIE . L, SRR
oy F I 25 5 S B REAR A M ADC S
A RS A ) T B IV 75 2226 8 P Al i 4
T T, BB AE ek A AE RS A L R 5
YU RYRIBG sh YRR | 7575 JRIG I AR (1 mT 3k
(L IBoi =Wk O [ A S T S UA VA= D AT |
REAHLL o TCIE R ] Al 3l P A 8 J i B T 5%
HELFE 7 SR LRI AEADC IS (risk ) FIFI2E
( benefit ) 43T IVER
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5.3.3 ADCHY—FFIENIFT

— M EEEBIE AT S IR (W) kR
FHARIE RN ) A (Y HE R 2 2R ERT TR
BRI ) A — R, [RIET, AR ADCAYHRE SR
BT B i E AR U ST

WHET, T 28R ADCHE R — A2 R Ak
FsE, HJEmR s S A A S5 OV SO, W
BT AR ZH 7 B i BEPERT 9T . REZELADCI) £
BEREVERN 5 /N T2 AROG, HADCHRHTIAAR )
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Il RETIER T

W/ F 259 2 B i 25 5 1T LA 3k
(E3 Wi Sdoy d X =S NI URTEAC] D) 07 NV i s e 14 )
BEVEWTIE . X T2 . RS IS0 L EH AT
FEHRA RN T 259, T2 g7/
3T BNy T T R RIS
PERESE I i 28 sh Wb bty ) L JFAEBETT
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O FEVERE A8 B IR MR A, — PR R KT 52 7]
T AT X OB ST IR B T e #E AR S A A I LA
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WBTADCHHUAR ML R, PIRA 25
PERFSE Th 45 25 J5 WS I AT DARE R, [, AT LI
TFREARED A A | 1l S BN 2H U0 BT A 45
2R EETER bR, LUIDIEE R/ N 259 00 5 vk
S e HARSZAG D o 52 25 2 F 5 i g Jo) 40— i
A3 H .

— MR O T, AN B VA T B Y B
PERIFGY . AT 2 X ADCHY B i E A T 5 1Y) 2
PEOTSE, S 7% SR IR INRIE | A2 R
SURISIRNEEY IR . REE G I TR
P IMR BE AR R . QNSRS Bl B i R T
WEEARMS, WEARHEAT R PEAf
5.3.4 ADCHYZHZIZE XN

HAAZ Y 7 i ( Tissue Cross Reaction, TCR)
AT AR PR RSN S 2l JE A 2S5 A
5. HEr, EWNSMES R T TCRIRES AE AR I K
LA VAN RIS VR Y SR BR P Ok A ), 1)
wn, A SRR E A S A —E TR AH R
AL TCRIRERSE R 5 A B AT BEA A
ARG TCRIREG S RA AN SC S Wi g 461
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ME—K A5 . (HRZR 8 EAT M A KA R,
YR ESRABAFAE2ZE 5. B, ICH 89 (Q&A)
& H ADCE YA LI TTCRAFFE, TICH S6 (R1)
HIEARIBOE X PRI Y TCRIATR (AR e 2K .
Wy, AT AR, Flan, XFThiik
NGy 2590 02 © 2 A HE B H AR IR IR AE 2
FTMIADCE ), — AT LAAGEATTCRANSY . {H A
KBRS T T RN R, R
PEFIZH A 3 A R v B <332 B2, A5 18T
J NARLHZVM/E W] — MR s H 2 (Bilan, JEA
REKZE) WTCRITFY, LIEEADCAYIRYH LM
TP

5.3.5 ADCHYFAUZN H1~#0F5E (TK)

i Gt B TR — e n] T3R5 ADC
RN B 88 A I CSEL, Wn] IS BITEFIHBESY
Hh AT RIS R PR . ADCRYBEAIT Y — %
FRUF B/ N 2R E R ADCIK -, IR 2R
HAETKSH. i FPKAITKAYF BT T e E S,
ADC fTKEE R AT T S 25 W i PKA O o A
I, AYEEIL T PK/TKA] LSS S 7E— BT (Rl
SEAEMGA Y ) .

5.3.6 ADCHY A I

ADCHE EFHUIALEH , FESh IR N — il 2s
PR AR IV SN o R T R DA 22
JZKEM A WS ( Multi-Tiered Testing Approach )
IEPCAPUATEIE (Screening Assay ) FlHfIE
(Confirmatory Assay) - PUARTE R (Titering
Assay ) . HRIHUARKN ( Neutralization Assay ) DA
KBTATEARL AT o A0 SR 0 e A IEAS I 24 SR R WA
TEPUARIN,, PTARPE L BRI & H P &R
7 N RS E IR %N SR I o s e 24 D ) S N B 1 N ]
FE . PURBON I RPESR | SRR b oA i
PG R PRI 25 5 F1 0 R 2 R EE R A T, RS
L HHANR S AN 6] I [B] fCR AR AR, o 2T
ADC il 25 BER B IR T2 BT A AD ARSI ) T4

HurZFh il FH FADABIKEI , A145 BBk
gk (ELISA) | ARk @ik (RIA) |
AR W (BLL) | REE FIRILR
(SPR) FHHAfb &G (ECL) 4, WILABAT
ADCHUMA I S N A5, AN iisg B . PRSP 8k
o T ASERE A BUA R LRI AR R, 7R
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V@ORTR Y i\ ARVACEUTICAL A
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(7] e B AR fk
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5.3.8 ADCHZ A2y 5%
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25T FEhERGIR TR .
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TEAWTHE KA 28 . A &K T,
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