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Abstract: Antibody drug conjugates (ADCs) are a novel class of cancer therapeutics, structurally composed of
monoclonal antibodies conjugated to cytotoxic agents via linkers. They offer advantages such as good tolerability,
precise target recognition, and minimal impact on non-cancerous cells. To date, 19 ADCs have been approved for
marketing, and over 300 ADCs are in various clinical trial phases. This review systematically outlines the develop-
mental history of the three core components of ADCs—antibodies, payloads, and linkers. It aims to establish a
foundational knowledge framework in ADCs development, thereby promoting technological dissemination and
advancing awareness in the field. We anticipate that this review will serve as a foundational stepping stone for
researchers exploring innovative ADCs therapies, igniting in-depth contemplation for this revolutionary therapeutic
strategy.
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Table 1

Market-approved protein-targeting antibody drug conjugates (ADCs, as of June 2025). AML: Acute myeloid leukemia; HL:

Hodgkin lymphoma; ALCL: Anaplastic large cell lymphoma; ALL: Acute lymphoblastic leukemia; HCL: Hairy cell leukemia; DLBCL:

Diffuse large B-cell lymphoma; UC: Urothelial carcinoma; MM: Multiple myeloma; HNSCC: Head and neck squamous cell carcinoma; R/R

LBCL: Relapsed/refractory large B-cell lymphoma; GC: Gastric cancer; TNBC: Triple-negative breast cancer; NSCLC: Non-small cell lung
cancer; FDA: Food and Drug Administration; NMPA: National Medical Products Administration; PMDA: Pharmaceuticals and Medical

Devices Agency
Brand name Company Tumor type Approval date Approval authority
Mylotarg Pfizer AML 2000. 5,2017.9 FDA
Adcetris Seagen, Takeda HL, ALCL 2011.8 FDA
Kadcyla Genentech Breast cancer 2013.2 FDA
Besponsa Pfizer ALL 2017. 8 EMA
Lumoxiti AstraZeneca HCL 2018.9 FDA
Polivy Genentech DLBCL 2019. 6 FDA
Padcev Seagen, Astellas ucC 2019. 12 FDA
Enhertu AstraZeneca, Daiichi Sankyo Breast cancer 2019. 12 FDA
Trodelvy Immunomedics Breast cancer 2020. 4 FDA
Blenrep GSK MM 2020. 8 FDA
Akalux Lotte Chemical HNSCC 2020.9 PMDA
Zynlonta ADC Therapeutics R/R, LBCL 2021. 4 FDA
Aidixi RemeGen GC,UC 2021.6 NMPA
Tivdak Seagen Cervical cancer 2021.9 FDA
Elahere ImmunoGen Ovarian cancer 2022. 11 FDA
Azedra Kelun-Biotech TNBC 2024. 11 NMPA
Datroway Daiichil NSCLC 2025.1 FDA
Emrelis ABBV.US NSCLC 2025.5 FDA
Trastuzumab rezetecan Hengrui NSCLC 2025.5 NMPA
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Figure 1 Composition of an ADC. Fab: Fragment, antigen-binding; Fc region: Fragment, crystallizable region
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The binding of the ADC to tumor
cell surface antigens induces the
formation of an antibody-antigen
complex and initiates endocytic
‘ internalization

the cytotoxlc payload

h lnk er is cleaved by lysosomal
resulting in the release of

The released cytotoxic
payload diffuses into key
molecules disrupts DNA,
and inhibits tumor cell
division, ultimately leading

cell death

DEATH

Figure 2 Mechanism of action of ADCs
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Early-stage research
(1950s—1990s)

First-generation ADCs
(2000-2010)

Second-generation ADCs
(2011-2018)

1958: Mathe first conjugated
mouse-derived antibodies with
methotrexate, marking the
beginning of ADC research.

1975: The monoclonal antibody
technique was developed, giving
rise to the concept of the first
modern ADC.

1984: A breakthrough was

The antibodies were either
murine or chimeric in origin,

The antibodies were humanized or

chimeric, leading to improved

which posed a significant issue of targeting accuracy.

high immunogenicity.

Landmark events

2000: Mylotarg received market
approval, becoming the first ADC
to be approved.

Landmark events

2011: Adcetris was approved,

becoming the first ADC indicated

for a solid tumor.
2013: Kadcyla was approved.

The antibodies are fully human, which

further reduces immunogenicity.

Other antibody formats are being explored
for use in ADCs with the aim of further
enhancing drug safety and efficacy. For
example, bispecific antibodies, antibody

fragments, or nanobodies.

As of now, 19 ADCs have been approved

for market.

2010: Mylotarg was withdrawn
from the market due to incidents
of severe hepatotoxicity.

achieved with chimeric antibody
technology.

1994: Humanized antibody
technology reached maturity.

Figure 3 Evolution of antibody therapeutics
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2017: Besponsa was approved.

An increasing number of bispecific ADCs
(BsADCs) are entering clinical trials.
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Table 2 BsADCs in clinical trials for anticancer therapies

BsADCs Targets Company Clinical development phase
BL-B01D1 EGFR/HER3 Sichuan Biokin, Bristol Myers Squib Phase III
TQB2102 HER2 (ECD2/ECD4) Chia Tai Tianqing Phase 111
JSKNO003 HER2/TROP1 Alphamab Oncology, CSPC Pharmaceutical Phase IIT
JSKNO16 HER3/TROP2 Alphamab Oncology Phase 11
IMGN-151 FOLR1 ImmunoGen Phase 11
SKB571 EGFR/c-MET Sichuan Kelun-Biotech Biopharmaceutical Phase II
REGNS5093- M114 MET Regeneron Pharmaceuticals Phase I/11
DB-1418 HER3/EGFR Duality Biologics, Avenzo Therapeutics Phase I/11
DB-1419 B7-H3/PD-L1 Duality Biologics Phase /11
SHR-1681 HER3/c-MET Jiangsu Hengrui Pharmaceuticals Phase I/11
PRO-1286 EGFR/c-MET ProfoundBio Phase I/II
M-1231 EGFR/MUC1 Merck, Sutro Biopharma Phase |
ZW-49 HER2 (ECD2/ECD4)  Zymeworks Phase I
KM501 HER2 Xuanzhu Biopharmaceutical Phase I
TQB6411 EGFR/MET Chia Tai Tianqing Phase I
AK146D1 TROP2/Nectin-4 Akeso Phase |
BR-111 RORI1 BrightGene Bio-Medical Technology Phase |
ALK202 EGFR/c-MET Shanghai Allink Biotherapeutics Phase I
DMO005 EGFR/c-MET Doma Pharmaceutical Technology, Biocytogen Pharmaceuticals Phase I
IBI-3001 B7-H3/EGFR Innovent Biologics Phase |
BL-B16D1 EGFR/HER3 Sichuan Biokin Phase I
AZD9592 EGFR/c-MET AstraZeneca Phase I
TJ-101 EGFR/ B7-H3 Shanghai Tuoji Pharmaceutical Phase I
IBI-3005 EGFR/HER3 Innovent Biologics Phase |
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X ), AT L R 5] N R SRR 3 9 Fe 55 FeRn [¥2%
Ay, SEAEE A I RE ), AHRTHEE N S E
7 R PR T B, G T ] B PR AN 2 L A TR 58
A3 CRe 2 X5 CD3 HI SR A7), AF A &0 i 0 Al
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T PUAAR R 25T K EER AR gl T 2591k
N A, G0 & S (methotrexate) 2 2K [ B
(doxorubicin)+ #2 %4 % % C (mitomycin C) &5, XL Z
W AR B B R i T, ARG = X R A i ) A B
B A rEAES . MG ALTT 25 B9 HIK L (half
maximal inhibitory concentration, IC,,) 7E it B /K 2% 1,
i e 7T 2 ) A e AR B R AU AE PR D, TR L E
PEHREIE R, AN RO R #1990 4, A7 —Fh Lt
AR S 245 H 2 MRN8 A RO AT A B A4 B BB 2 W ik N
I PR 12 58 By B 25 — AR ADCs % 5 1% G0 7 254
(AR AZ 26 IR ZR) ARIEK, (B — /N4> ADCs fiE &
DA RO 1 IR B REAN N . 2858 — K ADCs
BT RS TAS R BB RO R I

2000 £, ¥ 5 23w BIF A ) 3R 4 Bk Kt BT
ADCs 2% Mylotarg H1 N5 AL 1) 1gG4 0. 50 5t 14 5 41
Mo s P25 KA 5 & (calicheamicin, CLM) i i 7]




T FUBBIAYICAL T B R S T IR R - 2041 -

Table 3 Common payloads used in ADCs. DM1: Maytansine I; DM4: Maytansine IV; MMAE: Monomethyl auristatin E; MMAF: Mono-

methyl auristatin F; DXD: Deruxtecan; PBD: Pyrrolobenzodiazepine; DNA: Deoxyribonucleic acid; DAR: Drug antibody ratio

i ; T Example
Payload Mechanism of action IC,, value Key advantage Major limitation ADCs
Methotrexat; doxorubicin; Antifolate agent; DNA pmol-L"! Broad- spectrum Poor selectivity; drug -
mitomycin C intercalator resistance
Calicheamicin DNA double- strand pmol-L" Pioneered potent DNA damage ~ Off-target toxicity due to an  Mylotarg
breaker unstable linker
DM1; DM4; MMAE; Microtubule 10°-10"" mol-L™" High potency & broad Off-target toxicity; narrow  Adcetris;
MMAF polymerization inhibitor applicability therapeutic window Kadcyla
DXD; SN-38 DNA intercalator nmol-L" High DAR & bystander effect ~ Lower potency vs Trodelvy;
microtubule agents Enhertu
PBD dimer; duocarmycin DNA alkylating agent pmol-L" Effective for low antigen tumors Limited clinical use (only Zynlonta
Zynlonta)
RER T IAMER ™. RAFHRARMEGN  EFURMEBZY R B ZARE . DUA R A

IT 259, 100 7 — P = 2 DNA R A7, J& T DNA 45455 77
HH K — 25 DNA XUBE S IR 71, DNA SUEE i 3 771 38\ 4
MG, R 15 DNA /N 254, 8 DNA J& i i4 4
i, &6 5 RR S RZATEM N EMB A KEE,
R BN XURE W R, U5 S MR A R T
Mylotarg P 3% # 1~ A Fe € 5 BUR A7 i 88 75 4, 8 3 2
¥ H A L E T .

TS B VR D 4 e 2R 3 B R o, B e
SCPEAM N S5 1) 58 BE R AL, [ I 3 A2 20 B 3G 58 1) AT 22932
W BUR ¥ BB MR 8 & A e
S5EEAR RIS, IS RS- F i,
5 Y AT 2253 45 i I ik R T, DA TR 00 ) g 4
MSG5E . TR RIS S R R B R
) 4 i 7% A5 R e LS SR, S A K B2 (IC,,) T
15 R IR RGN R IR0 o A4 LSRR Ak 2454
B IR R AT 80 A B, SR B i R 4 L ) A 471 288 1) %
PriE e, AR SR ) B AL e AT 2542 7 100~1 000 fix, H.
DRI 24 W A B %) e RICRE P, G o) B0 40 R 1) 1C,, T Ak T 44
JEE TR L 2R Bz JBR IR KSPUR s B AR 3 B
AR INEEA T G AR AU RIR =R HE D 35 6 2 54k
G IR 4 3R T 43 B IR SR =) G AT AR 4 B
fITRWEY) . RERZRME EOMHAARLEYH
3% % % I (maytansine I, DM1). 3 & % IV (maytansine
IV, DM4), {E L2 5 B-TE & A KR ES &
B p g A, P R A . BLER VT R0 & |
AR A S WA 5 B AL VT E (monomethyl
auristatin E, MMAE). 5. F JE B 5 {th VT F (monomethyl
auristatin F, MMAF), HAE A2 5 -8 & A R AR AN
B4 & A R g A, M ME RS, TR DM ok,
2011 4F, 445 2 & B Pt Adcetris SRR FIRTEH &
IR EEL IR R 2R 4 ) AR P K 4 P AR R, A A R
F1 0 75 MMAE 1 A 808U, 12 T 8 0 77

ol R I 5 1) 35 — 4R ADCss 71 IfiL ¥ 988 A1 5K A Jgg
HJHUAT RB, BT A AE L BE 2R 1 (1 MMAE [ #2255
PE) RIVETT 8 4 1 i) o4,

P04 7 K 1 14 ) 77 2 25 =48 ADCs H f B3R
A A 2500, J& T DNA #5145 71 1) 5 — 25 DNA
N7, BLE BB (camptothecine, CPT) fi7 4= 41 AR
%, BIE1E 5 5 R (deruxtecan, DXD) FlA 37 % Je vl M
U (SN-38)P4%1, 4 $h S M B AL T4t B k% 9, HAE
FH & 2 ) AiE 52 DNA 5k 3 s bl S S il 78 v
L) R AR BRI e . X B A0 I n ) E) A8 2 A5 e
FFE T IE R DNA BE . 30 41 57 Fg B 410 o1 7)ok e ME 2 5
%4 DNA-#h 41 53 16 Bl 52 5 W0 1) G 18, AT 00 1) 9
Pt (112 ML, BH 1L DNA () 5 i Fl 5%, i 5 s
1 H ZE TP 3X A AR I IC, E AL T 40 BE R
Y6 Hl (1~17.8 nmol-L™), B IR T 1% Ge i & 40 i) 771,
HE I = DAR B vH AT 55 00 8 SRR T Bt R R IA =
RS, S Vb 2 BR BT Trodelvy A48 i 22 Bk 51 471
Enhertu /& 5 =4 ADCs AR &A% 254, Trodelvy Xf =
3 1 L R PR b R e K HR'/HER2 L g8 I 20
Z Enhertu I 38 i 45 #E $1 7] HER2, 7€ 7L IR . B
Pt s Bz Jee b e SRR 1T RO, T A IR 3R A
Fr 7 ADCs M “HE [ 44 97 7] “ A5 vHE Jhf 983 2 7 (R 2k By
DR MR SR R AR AR AL T MR IR T T R

% =X ADCs b 17 259 i) A 2845 73 47 DXD
SN-38.MMAE.DM1 #1SG3199. SG3199 & — ' DNA
Jor AL A, i ) DNA e 25 44 3 77 A it s 9 s g
(pyrrolobenzodiazepine, PBD) — K £ k F &
(duocarmycin)' "W A5, 1E LI 2B L0 &
i DNA Tl 2k 375 5 AN AT 2 52 (1 XUBE W ¢, FH 1L DNA (1)
S A R, REUMRE A T X A R
VB FH IR IC,, 35 K BE IR 200, A& 32 4 B i ¥ 5 35 e i ode
a2 —, RMEHL R R IE KUK, K DAR (B R
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2) T S E R A, 3 FE T IR A R R e
Jig . H AT B % $L 40 Zynlonta T 2021 AR5k 15
FDA #LifE, FH T i897 & R 5o I8 14 K B 41 g bk B2 58 1)
PN E

W ADCs A R A O f e 28— J R
Pt 2R, 3 22 WL i ) S PR VR % S e s . LA
Yo % H ¥4 Y (immune-stimulating antibody conjugates,
ISACs) #kfif J9 i, 18 1 H1 AR 28 1% Toll #3244 (toll-like
receptor, TLR) J4zh 7 (40 TLR7/8 BLAAK), $E [r i i 8
TS o AR SRR B AT T 4, 51 % 4 5 PR BT
RE, H R, A5 IA AR R L ) TR A R TP 2
(trophoblast cell-surface antigen 2, TROP2) [#JIBI3007
TE A EFRAL TG PR, RS2 vh R R 52 1, FL7E
TROP2 B4 fi I8 53 o 5 A A5 70 v o0 o) 20 S 558 25 980,
PR AH B 25 H % #7577 (degrader-antibody conjugates,
DACs) 7 203 A 38 I B4 34 306 2R 1 % A 8 1) ik A5 40
“F (proteolysis-targeting chimeras, PROTAC), % ‘5 ' Ji
ZH 0 9 B0 R (40 BRD4 R4S p53) 172 S AL A
X B 07 2 Al T A G A 79 RO 24 1k, S EIR v e
™, B, GNE-987 4% 5 MR R Al oF 45 & St fE
ZE W (AML) 4l g % 1 CLL1 £ [ 1 #. P F1 BRD4
PROTAC #4) i, 7£ 2 Fh b g 5 8 vh R B HH T R 4F 1
oo R, Orum 2 ] ) ORM-5029 (# 7] HER2 f)
DACs) f£ HER2 [ 1 2L i g #5524 b7 25048 T T-DM1
A DS-8201, HAE LG R o ar i 247 B
I 280 £ 3 78 ADCs # [7] Bisf 485 27 194 ol £ FE AL 1) AS T )
AT (41 DNA 451453 77+ 5l 55 400 1) 7)) B o A L 3R
IRPUE, 3G SRR T IR RN SR Y R T AN K
W& 1) ISKNO21 (4 [7] EGFR/HER3, #i 4 4R $h 244y
g 411 1) 771 TO1 A MMAE) £E 2 Fft i Jeg #8280 v\ 7 i [
A3 RO, TR 4 2 2 v T R A A R 2,
TE R WE R TE R B R SE I A7 ) — 1k, JSKINO021 Y
DAR B FE T2 4 4 (TO1) A12 (MMAE ), fa 5 78 K
B JBE I 37 PR SR B U R RNA A R A il
P RNA A Bl B B0 RNA, 6T i 24 i g
FTORBR A 40 f A 267 4% W) B7-H3 1) MHBO8SC 7
2025 A B T EAECHE S5 7% 08 |32 B /I 40 B it s 1 &%

WL fif 5215 46.7%~57.6%, 15 H 5 540 T 1 AR 1036 By
B, AR B e Ak, i mT DA A R SR A O
%) SHE I SIZ I 24 0 5 R HE R Y T b A e e A AN
PR [ A0 FE T SE T 52 4 -1 (programmed death-1,
PD-1) Fg0 ] VEEE ) 245 ) B 255 F B s 25 ) 0 Kk
FEE I A

ADCs A R AT 1F 15 A5 S “ A% G2 48 1 55 1

1) G B O R DR U 4 5 R R AR ) v
(K 2)o AR I XUH AT B i« N L fE (artificial
intelligence, AI) {4t « AN T4 58 1], BN & B2 40 M) v
7 RPEIRIT VEERIE TT A% O AR AL, HE 3l hE Va7 3
NHEHERI T + RGBT AR, 58 22 e VA i
o B E R RBT & .
3.3 EET  fEADCs Wit b, HEHE T RIEE KBAE
FH, 5 BEORVEE B2 (1) 40 i 55 14 24 M 78 06 34 vh DR 5
FooE, o 2t BN VR, IR A B A DR JHC A B A e N
8 IR R H RTARE T R AT X
CUIT K P 2 1 4 NPT 2R e 1 1 TN AN 7] 2R Mgt i
BT PR R, WA R T 350y pH BB 3k TR
SRR | TR R 4 | B R T TR O IR Tl A A 2R
T (K 4).

AR ERE TR WEOEE T BRI &
MR 550, MREE I EE TR A B —EN
R, AH . R0 A4 5 B 24 ) LA S kv, A HLAE T
VAR B R AF; BT Al K S A B A S AR e M, AT 2y
WIAE ML Hh 25 K R 0, /b B 10 R T304 JR 7 M 245 P 1
MU, AT PR AR I B B P R B, Ao M T 451
{52 W) AE A4 A FRTT B3 8 AH 0 a1, A B T I8 K 25 )
P, PR AR N A ROREE . BRI i B -
FE (maleimidocaproyl, MC) ¥E 1 & A A I be 2L 55,
B B0 B K M, £ 15 0 R TR AR K254 W] B AE i
R AR, SUM 2GRS TE AT R . SOk
i — U S 2 1 A S S5 R AR N AR, AE i i
AN Gy i g B S M o AR G R . H T MC 5 R i K
MR LY 5 5 EOSE, SR EHSA P 5
A, W2 F 00 IR S ATE BRI R XA T R
BT A AR I B YA S A R EE R, K

Table 4 Comparison of key linker types and core properties for ADCs. GSH: Glutathione

. . Approved Plasma . .
Linker type Linker . Cleavage condition Cleavage site
ADC stability
pH-sensitive Hydrazone linker Mylotarg ~ Moderate pH 4.5-5.5 Lysosome/endosome
Reduction-sensitive  Disulfide linker Zynlonta ~ Moderate  High reducing environment (e.g., GSH) Cytoplasm
Protease-cleavable Peptide linker (e.g., Val-Cit)  Adcetris  High Protease hydrolysis (e.g., Cathepsin B) Lysosome

p-Glucuronide f-Glucuronide linker
Phosphate

Non-cleavable linker Maleimido-thioether linker ~ Kadcyla

Trodelvy  High
Phosphate ester linker - High
Very high Lysosomal degradation of the entire ADC

1,6-Elimination upon glucuronidase cleavage Lysosome
Phosphatase-mediated hydrolysis Lysosome

Lysosome
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SR Tl A X 70 A ) g AT R AR R TS 80 AT, B L 3 AT
R TBUTE A MRS T b 96 200 0 1A Y25 I 0T e A 1) e fige, D
v Bl R Tl RE S BB A SRR, 2 3 B R TSN
JEBAEIR, SEMAYT R0 BbAh, AN AT ARG R TSOE
RING, T5 AN B EOR BB AR AR, A LR IA 2
A AT IR P, T RE ek 55 %08 e Rg 1) 3% 10 S0 R R N 24
PR 725 POd R R 2 WG VR 9T I, AR AT BE BRI 1A AN
VG A T PR B I AE D« 28 =A% ADCs b 254 8 35 i
% Pk B 5T Kadeyla fifl I A i 247 (113E 4 T MCC K A
A DM 5 5T HER2 5158 [ Ht 44 22 Tk 540 11 6
SRR AL AHIES . ST, KA W R R ,
0 AN AT 2R T H: T ADCs B3 vl REAR I P2 0 i 24 4R
B 71 %/%5 3 % (pharmacokinetics/pharmacodynamics,
PK/PD) 4 S 5 V0 3E AT 42 IR PPAk, (] BF A O 9 a6 1
VUT BAA S5 1), B DR A 1 I B 34T 70 B IR 4 AH 24 B
SEAR IR T

A SRR o A ] R R Nl ] Y
RS, X RIEE T A pH BUR B W IR E 1 &
JHEH PR B Y ) At S B AN B R A 1 ik
P r . WFRBEE R EIRE ReE, EX RIS
U e NRIH AR (pH = 5~6) AR (pH =
4.8) HIfIC pH B3, R B8 7RI B T 5 K, 4%
T RE TBOA 88 % SR P M £ IR S s A P i 5 2R
P BR96- % LU 2 B4 DOX (BR96-DOX) ] it
N 1t L g TR PR 50 SR AR ) 1 55 1%
SRR A 2 R LA W3 G, (BT AR E PR B 15 Wil 2
P, HLBAI A2 PEAIG T 2 30 RIT AR Mylotarg
R AT e, 72 MR 28 70 KA W L, =
HrwmERL RN, AN R EFEEEAR
ST 2010 AEFTHEM . X P AP ADCs (1) 2 1 S5 K i 52
P A] R, AR VR 3 4 ) BRSO B TR R AR
EVE LA A FUUE S, I 4 175 AR R 2% (pH
7.4.37 °C) N & RAZIG KRN, 5 1 56 1 2
IER T, 50N FE P B S T A PUAR ERRT 2R
G it B 7 M 5 i 52 1 B R, B 2R I R OR . A
DR IR SRR A T e - ) — R L ] R R, B
S RATEE IR SR T R B AR . XSRS B T R
S L P 20 5T s SR A A (s B H ) WREE (1~
10 mmol-L™") & 35 & T 40 i 4b 3 58 (i i 4
5 umol- L) HRFIE o FEHE 7 B NI it i v] KB G
R ZR G0 8 TR 2R i, AR A S 4 R A 2 DT IR 2
TG = T A A, T BT R A i 2R AR T
Fafl o 7 Ji IR 20 R AL T S SR ROIR A B, P SR
B /K22 B3 T R 40 B i 5 4r B b R R R
O DA A P ) 22 e P, e e A O T 1 M AR s

L) AT ) B8 ) PR PRI B 1k i 1R BRI H IR
Gb, 40 ML N B B B S M B8 (protein disulfide
isomerase, PDI) [R5 B & 18 8 GRS 1 RE ). B
PEAT A E R A 2 Ik 220 Bk 22k T i A JES 4 18] RS Y
(R I — T B A 4 e R . SRS SR A PR AR E M, S TE
TR ARATIT AL A I NS hREE T EMHT
Mylotarg f& 2 >4k T i Rl 56 B B 1) 356 6 R 2K M ik
%#@[96—98]0

W 5T N D348 FH 2 i SR R ) O 4 1, AR T 4
29RO T BRI IR L) . 5 A0SR e 1 I 42
FAN TR, B AT )% R A A XS R R R
R 7K TSR 2% i IR R s AR A A 1% o X o 5 s R
41 P B B (W0 2H 2 G B) R0 D) ) R
(b4 2 B2 - N2 R Val-Cit 25 4 2 19— #6120 I Phe-Lys)
PRF I, SRV BRE HERE TR, | T I B T
A7 AE S AN B 0 I 3% pH R85, BRI 32 1 (OURR
VA il R AR Ml R B ) R S e B AR e
[F) BN 608 4 Y5 T A P RT3t P A s I P TR TR 28K
Har, A% PB4 2 7T Adceetris /2 H #E 1] CD30
()70 2% B BRI/ o 7 B PR 254 MMAE J8 i n] 24 f#
() BT (Val-Cit) B EET ik, AW ik S5
it 988 240 a2 T CD30 45 45 J5 , ADCs e 1 240 i 9 4%, 7%
Wity 4 o 1 2H 23 B g T DL 0 9 ) ) O B T
(Val-Cit), Bt E A 44 i 5544 /1) MMAE, MMAE ] 4]l
U A, A e R At B R A T G/M, B AT
5Ty 2 L g T

BEH B UK AR R T DI B AR O a5, E i
ZHBERE TR T (N4E IR R R OB 5 #ik g
T (UnPuAk AR RIRL) o 5 A LR R e M W
I, BB A K, BRI RE 4> T IR R PR . p-Hil %)
B 1 R T 2 — SR VA A K R g, W B~ 7 0 T TR Bk
FEIEMR R BRE . % BT A T A0 MV B AR, TER
PRI (pH 4.5~5.5) N RIEIEME, A 243 AR
VIR SHLAEARB (W FE 3ot 2K
ABA, B~ 7] Ak T TR it Jirh Je AR A6 DX 438 PT ER] 4 i o 2R R
TR A B A R IR 85 R, DT 7 40 PR A L % Bl s PR
I 3X —H 1, ADCs AT S 00 H B 38 35w 37— B
AT DATE [ 23 20 e s T A PN A i 70, L A AE i 9 SR AR X
[R] Wl TS A 2 WD B R T, B R AR TG . B T Ui,
FH B 1 W TR A i T BB BUIR S B R, IR N
A H B U152 R B = 2 H R S (para-amino benzyl
carbamate, PABC) [F] [ i . Ho b, 182 1 17 51 4 p-Hil
% BE TR W ) R T R, MRS AR TR S,
PABC HEW B V), iR B R TR E . X—&itfE
4 5 15, PABC [] & 85 k2> 245 4 6 I 08 34 v 1) 0
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R R TS SE ] 4%, 2 B 1 24 2 R D R T (BB AR K
filf— B K i), IRUEEE RS HE B R 7 — 2RI
g A 7K A A B-1 L I, & AT B R ALBE S A
HLIB 4 2 18] B 1 p-# 17 88U, Kolodych 5! WA 5%
T B-F FUE T I 7)) B A 48 B 24 A ) Ak A R AR DY TR
M. R, 53R TR 97 AR 1 T-Kadeyla #H
bt FE T B-=F- 7L 0E B B n] 1) 3% 42 1 1) ADCs 1E 4 4b
Pt ARSI 5 B A 8 /) RV 28 v SR I L B v 1) 24 D R TR
ZR B R A R

TR I ] D) B4 1 J8 T 5y — S (1) il vy )8 1Y
BT, FLAE LRI T 1A B A X 5 b R 5 v S
FRIE o IX % Hz 1 b L ) £ B R I8 RN IR M T 1R
ity , 08 Ik i AR A P IR Sk BROR iy P T TR I K i
SAE N B EE AL S . Garbaccio BB\ & 38 1 —
o kIR AR My Hoo 4 43 Al B UK &R 1, DL
PABC E N IR K& 7, BETE T 7K ¥ 1 1) B 1R 26 25 01
e, o4 b AL 25 T 1N (1) Val-Cit-PABC 82 7. B
AR AL A 4 ZRKIEHE 1 (Val-Cit) % 8 H B /K fif
J&, PABC 2[R A= [ R B, 32F 1T 2 R A vy B2 12 26 5%
[, 255 IR Mg 7K A )5 RE T AN B B PE 25 . Rk Ah SIS 3R
W, &6 ZIER T 1 ADCs B A & M e e 1 L P i
BRI RN BE 1 e BT /K PE . X SRt SR AR )
B I I . K 53 i M 308k Af ADCs H I R, H A4
WA AT 73— P SEIR IS E . 2 )5, Garbaccio
NG N G U1 R PN 71 I S = Ml = S =
IRV B IR Sh BB R 2 . & TR I
T HIAED) IE A REPE, KB IR MR 5| N bt e 45 M b,
FIr il % ADCs i 22 8 3 FE 1 R g 5 196 1 9 I 1 1Y X
Wity e V) 1), B 2 RETHORE K I R .« FEBE IR 45 M 7E 15 T
A v (%) S AR T T B B IR Eh P 3~ 5 4%, HLUUEE g A
IR N BE— 2D B 5E T R R R A . LUK RS
P2 BTl TR A V3 2 1K FH AR ) ] [ At 45 ), B 7
YT T, X ADCs 2548525/

HERTIEH 20 ADC ffa e . dB it 24
F1EEE 255002, N AE ADC B A itk £ A3 1 3%
BT A SR . BRAh, &R T 0 R AN
259 b RN PR T B AR SRR AT AR B RE . K
2 HUs IR MY BL i) ADCs {3 F &% WL 1) Lys #1 Cys bk 5= 15
Beo EXME ST, W70 R H ET RS T8 588 1
R T, BB ADC & 3 7 FVAE ) BUIE AS AT SR 1%
et o Jama R ] R AR il R 2 B LR AR O A)
SEEL 25 W RS TR RS HE TR 5, B R PR R R 1 @
FEAL B AR, ELAS 52 40 i N R S % AR IR BR R o 16 A, 1%
i 2 TR 25 30 L 4% 1 PR ARG i o7 5 e R AR K
PR SRS . 2019 4F, Zang 25 HROE T — R AR TOR%E

1k CA40- S8 AL i B FE 437 25 (PCAAP) 156 Wi N 1k 24 AR
BT o OB Tl IR T LT TE Bk S ik R 2
SEPL T CXE LR LA 7E 365 nm LR R, PC4AP 1)
FREESILA S P A0 R R AR 4y T IR R,
W J 3ok Y B e 7 S I T AR B AT R TR BRI
WFFLAESE, R A 7E [ B A7 75 N i i B A R BRI 26 1,
BATARET 1 Wi E 5 56 R, 51— b B % 1R T2 fi
KRB HEYIEASA SRR e LE R N R A AT
PUIE AR B AR A0 5 OB, B v 3 R | DR T
Ak B % TG B FI PR A I REAET O IR A ) 1 RS R
o TT AR A HEARL ) T SR i R % . 2019 4, Wang 251
FR T — Mk H 4 A=) 1E 22 2 fE X —Cu (1)-2-(4-
(CBL((1-BUT = =M -4 ) B ) B ) HE i) = -1 -3
L R [2- (4- ((bis((1-tertbutyltriazol-4-yl)methyl)amino)
methyl)triazol-1-yl) acetic acid, BTTAA] 5 XUHUAC K 15
ARIE (dsProc) AR IEAS P RfRIER T Z BN
A2 27 fk R 25 1AL A B 245 470 e A i 400 R T R
B o BB T2 A, {2 CUIE S dsProc X
X Cu (I)-BTTAA A ey e £ 14 A1 2 S S o o 2
T 157 S AR firh 2 2% R0 AR ) 1F 28 SR i & 2% O FE R, AN
X BB T A% 8 ADCs IR 4H i P4 245 4 B i R 1), S AE A
BV A I R B AL 23, H 0 IR I 5 05 M A AT
(41 MMAF) H)3&E AR 5E . REEETFRHF KD
B B R, R S T4 S 1 L e 80 B EE M
BT PR B0 LA R B E

T - DU R S T S R I .
2 10T Z W SRR 1K g e PR 1) g
BAZREEME L. REFHADCs FEA N 7
JRVRE W, AR TR I A 3 7 R v A e 1
SZAEAN/ERYT B AR R, AT A A O 1) AR R
FLA R i 24 5 % TG v 45 B A I B R A A A
55 it ADCs Afl Et, )54k ADCs J& B H 58 410 55 () B 44
YRR . H BT ORI ADCs A F 2 AN [ DAR
TS R A1, TR 3 T4k ADCs — B2 8138 4 11
B o 24T L0 I P o S S I A7 AR S AR I
AU - AR e S R A B A
SURE R VAR C R AT DL I Ak S B U BB T B
e A AR R 58 B R B Bk ik 1E 4T RS 1 12 1 S
o EER YU IE R S5 R 1AL B R e TN 2
) i R Tt T 5 0 Sk P IV f A BB v FR) 98 3 o R Y B I
], 7E— 8 B R T PR B2 W R e 1,
LR T R
4 REEERE

TU A TG 24 7 456 1 LAV ) VR LA, 7 i 8 =
RECAR SR G ST 2 45 T+ 239 Fa 52 % . DAR
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Table 5 Core characteristics, current technical bottlenecks, and future development directions of the three core components in ADCs.

PK: Pharmacokinetics; MOAs: Mechanisms of action; MDR: Multidrug-resistant; TME: Tumor micro environment

Key component Antibody

Payload Linker

Core characteristics Targeting specificity; PK modulation;
effector function; mature human mab
platforms

Current technical Poor solid tumor penetration; target-

bottlenecks dependent resistance; inefficient

internalization; off-target binding

Future directions Nanobody/single-chain antibody;

bispecific antibodies; enhanced

internalization; TME-responsive design payloads; payload-linker innovation

High potency; diverse MOAs; novel
payload; controllable toxicity

MDR-mediated resistance; limited
window; payload-linker incompatibility

Resistance reversal payloads; enhanced
membrane permeability; high-selectivity

Stability optimization; site-specific
conjugation; biodegradable scaffolds;
improved solubility

Stability-release trade-off; DAR

membrane permeability; narrow therapeutic  heterogeneity; limited TME

responsiveness; scalability challenges
Dual/multi-responsive linkers;
homogeneous conjugation; novel
cleavable linkers; industrial process
optimization

38— 1 S P e o 1, YR T I B 2K (R 5).
R, PRI 25 2 B s 3 ) PR AR R R i
et 5 m iE VA e A T RS HE 25 s ik R
i, T HHAE R, 4HT ADCs W & 5 B AT T
I AR Bk © 25 14 1] U A A ok, ADCs 1A 8038140
BV E T R ESNIT AR 100 £, kT S E
FEIE T HA P KA R R, &5l RStk
AR Ak, B RGN ERE 7 F R SCH e
Jie 8 2H 23 Hh bR R TR Rl s 7 A TR A 2K
FREARC B BB 747, X — HE R S BAE 2 A i 7 0 T )
0 J7 1815 @ Tinf 245 1 /& ADCs T 1 (1 53 — K Philile: 2
& ADCs i 25 L1 i A 56 4= B, (R0F 78 3R B0, SR H1 R
N ADCs P F RUR BRI I T A 80w AN HE AT g 2
FEJEH . MMAE DM %A% 48 47 208 A by [ il 88 2
WA HEZR (40 P-gp) i ik BUAE 2 R AR 5 BT 24 .
Lt, #F 7T N 2% SN-38.PBD 45 8 1 2k A . T
ADCs, T # AU HE M e i £ 2 i 1) TF R R 7R B
R I SCHE TR I E S A B (a0 5 NS R
PEIE[A]) $& 504 M6 a7 P, s A 55 W38 2R, A mp
SRR IR, O EE T A MM 4, SBOLIE
PRAGTAIT 585 1 PRS2 F R FE R, TRk, I 46 4 fi A |
Tl Re B B I % 42 1 W e BOA o — B 9T O 1), A Ak
RN A SRR AN B (W2 K1 74 ), B K
AR S AR D) (i B -4 e i ), BUIR AR
$RAF5 )5 ADCs /2 H7 i Pk ik

Btz A, sk AR o B R 2 KB IR IS 1,
AIATAE H 2 IR Z5%) (peptide-drug conjugates, PDC).
W R 3E AR B BE 25 (aptamer-drug conjugate, ApDC) 25
WAL 2K A B 4 g R B M B e R S B T
UL H R, W AT IF R Bk S 2 AR B 254 (immu-
nostimulatory antibody conjugates, ApDC)- i /& 5 A% 1F
FR B IEE 2459 (antibody-oligonucleotide conjugates, AOC)
LT . I PR -PUE 25 R (antibody-
antibacterial conjugates, AACs) . §i 74— 25 $E ] 15 B4

(antibody-virus targeted conjugates) &5 #r ! 2 &, ¥ il
8 i 2 TOAC R U ) BE 2t G B BOR
R RREE QR 5 AL, R Y S AT A BoRF &
BB ARG « H B S5 S S T2 R R T A
SEIL R

R & STAk: 5K S 9 SO R SCIR Wi g  SC AR Bl gRid
BT R bn 0T SR B A B4R WOF REAT T E UG
o W R SRR HESE K B3 S TN, 4R SRR BRI
XHERBR AT TIBEAE A . A AR & A0 0 3R JF [F) S B 4
A

FUGERSE: AT A A& AR BRI RK AR
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