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Therapeutic Index

Mechanism of action

글로벌 항체-약물중합체 (ADC)의 개발 전략 및 허가 (2018)

ADC

= Antibody + Linker + Drug (= Payload)

항체약물중합체 (ADC)란무엇인가? 

(Original concept)

Conventional 

chemotherapy
ADC therapy



What is Antibody drug conjugate (ADC)? 

(Revised concept in 2022)
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Original views of ADC Revised views of ADC

https://www.cell.com/cancer-cell/pdf/S1535-6108(22)00445-7.pdf



Normalized human MTDs/RP2Ds of approved ADCs vs. 
small molecules (payload)

4https://www.cell.com/cancer-cell/pdf/S1535-6108(22)00445-7.pdf



ADCs demonstrate improved efficacy 
compared to related small molecules

5https://www.cell.com/cancer-cell/pdf/S1535-6108(22)00445-7.pdf



FDA-approved ADCs: year of approval, initial 
indication and estimated WW sales

6Reference: Guggenheim Securities, LLC; VisibleAlpha



Overview of companies owning US rights to 
commercial or clinical-stage ADC product candidates
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Key ADC technology platforms by 
development stage and payload MoA

8Reference: Guggenheim Securities, LLC; 



Recent ADC M&A deals (2020-present)

9Reference: Guggenheim Securities, 



ADC partnerships and terms 
(2019-present, total value > $1Bn), 1/3
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ADC partnerships and terms 
(2019-present, total value > $1Bn), 2/3
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ADC partnerships and terms 
(2019-present, total value > $1Bn), 3/3



주요 15개 global pharma의
ADC 개발 동향 (2024, 2월 기준)
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ADC의 구조 및 주요 특성
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어느 부분이 가장 중요한가?



Next generation ADC의
연구 방향 및 전략: Target 측면에서

15Reference: Guggenheim Securities, LLC; VisibleAlpha



52 unique ADC target을 중심으로
현재 미국 임상 진행 중

16Reference: Guggenheim Securities, LLC; VisibleAlpha



새로운 ADC target들이 모두 임상적으로
검증된다면 최대 $74Bn 시장 가치 창출 가능
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새로운 Payload platform을 통한 ADC 
efficacy/safety profile 개선
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Payload의 종류와 특성
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Enhertu payload (Topoisomerase inhibitor)
MoA & 개발 과정
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ADC types - Conjugation site: 어떤 type이적합할지?

(a) (b) (c)

(a) Lysine conjugated ADC

: Kadcyla® , Mylotarg™, Besponsa®

(b) Inter-disulfide cysteine conjugated ADC

: Adcetris® , Polivy® , Padcev® , Enhertu® , Trodelvy® , Blenrep® ,

Zynlonta® , Tivdak™

(c) Site-specific conjugated ADC
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ADC linker type에 따른 분류

Sheyi et al., 2022
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ADC types - Non-cleavable vs cleavable linker: 

어떤 type이적합할지?

(a) Non-cleavable linker  (b) Chemical cleavable linker (c) Enzymatic cleavable linker



승인받은 ADC 약물의 linker
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Payload 특성에 맞는 ADC linker를 선택하는 것이 중요

Reference: Guggenheim Securities, LLC; 



새로운 linker기술을 통한
ADC PK, 안정성, 종양선택성 개선 전략 사례

25
Reference: Guggenheim Securities, LLC; 



새로운 항체 개발을 통한 ADC 종양선택성
/PK개선 개발 전략
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Reference: Guggenheim Securities, LLC; 



새로운 MoA payload를 사용한
ADC 개발 전략
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Reference: Guggenheim Securities, LLC; 



ADC의 구조 및 주요 특성: Summary
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결론적으로 ADC 구조 중 3가지 구성 요소의 특성에 맞는
최적의 조합이 가장 이상적



Case study: Kadcyla vs. Enhertu
(동일 target/mAb일때 payload와 linker의 차이에 따른 결과 해석)
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Reference: Guggenheim Securities, LLC; 
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Reference: Guggenheim Securities, LLC; 
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Reference: Guggenheim Securities, LLC; 



33
Reference: Guggenheim Securities, LLC; 



ADME/Pharmacokinetics/Bioanalytical 

측면에서바라본 ADC
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ADME/PK characterization of ADC
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Tae H. Han, Absorption, Distribution, Metabolism, and Excretion Considerations for the Development of Antibody-Drug Conjugates, Drug Metabolism and Disposition (2014)

PK 

properties
ADC Small molecule chemical drug Therapeutic mAb drug

Administration 

route
Intravenous Typically oral Intravenous or subcutaneous

Distribution Similar to antibody drug
High volume of distribution (Vd) and 

well perfused into tissue

Vd similar to plasma volume and 

limited tissue distribution

Metabolism Both Mainly phase Ⅰ and Ⅱ metabolism
Proteolytic degradation-based 

catabolism

Excretion Both Mainly biliary and renal excretion
Non-renal clearance of undegraded

antibody

Half-life (T1/2) Similar to antibody drug Typically hours Typically days

Dose 

proportionality
Similar to antibody drug

Usually linear at low dose and nonlinear 

at high dose

Usually linear at high dose and 

nonlinear at low dose

Immunogenicity Yes No Yes
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Key Analytes to characterize the ADME / PK of ADCs

Surinder Kaur, Bioanalytical assay strategies for the development of antibody–drug conjugate biotherapeutics (2013)

Boris Gorovits, Bioanalysis of antibody–drug conjugates: American Association of Pharmaceutical Scientists Antibody–Drug Conjugate Working Group position paper (2013)

• According to the FDA, EMA and Association of pharmaceutical scientists (AAPS)

working groups, the most important analytes to characterize the ADME/PK of ADCs

are the three analytes during systemic circulation, and are as follows :

 Total antibody (tAb)

 Antibody-conjugated drug (acDrug) / conjugated antibody

 Free payload (unconjugated cytotoxic drug)
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Key Analytes to characterize the ADME / PK of ADCs

Surinder Kaur, Bioanalytical assay strategies for the development of antibody–drug conjugate biotherapeutics (2013)

Boris Gorovits, Bioanalysis of antibody–drug conjugates: American Association of Pharmaceutical Scientists Antibody–Drug Conjugate Working Group position paper (2013)

• The tAb means to an amount of antibody form, including both conjugated and

unconjugated ADCs, and shows a PK profile associated with the antibody component

of ADC.

• The quantification of tAb is important to confirm that the PK characteristics are in
a range typical for antibodies and not compromised significantly by conjugation.
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Key Analytes to characterize the ADME / PK of ADCs

Surinder Kaur, Bioanalytical assay strategies for the development of antibody–drug conjugate biotherapeutics (2013)

Boris Gorovits, Bioanalysis of antibody–drug conjugates: American Association of Pharmaceutical Scientists Antibody–Drug Conjugate Working Group position paper (2013)

• Both conjugated antibody / acDrug are analytes in the conjugated antibody forms with

cytotoxic drugs.

• The quantification of above two analytes not only demonstrates the concept that ADC 

exists in an active form as a conjugate, but also determines whether the conjugation is 

stable during systemic circulation. 
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Key Analytes to characterize the ADME / PK of ADCs

Surinder Kaur, Bioanalytical assay strategies for the development of antibody–drug conjugate biotherapeutics (2013)

Boris Gorovits, Bioanalysis of antibody–drug conjugates: American Association of Pharmaceutical Scientists Antibody–Drug Conjugate Working Group position paper (2013)

• Free payload is an analyte observed in the form of a cytotoxic drug released from the

ADC.

• The free payload is one of the important analytes because higher systemic exposure 

may cause higher toxicity and thus lead to safety concerns.



Drug-to-antibody ratio (DAR)
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Dan Lu, Semi-mechanistic Multiple-Analyte Pharmacokinetic Model for an Antibody-Drug-Conjugate in Cynomolgus Monkeys (2015)

[IR] LCB Corporate Presentation_Q1.2021

Increased homogeneity



Assay tools of ADC – Pharmacokinetics and ADME
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ELISA LC-(UV)-MS

Total Ab Total Ab

Drug-conjugated Ab Antibody-conjugated drug

Mean DAR (?) Mean DAR

DAR distribution (?) DAR distribution

Free drug

Catabolite/metabolite

Assay objective / R&D stage / Analyte / Selectivity / Sensitivity / Capability

Matrix / Interference / Quality control / Acceptance criteria

Resources / Assay time / Labor



Pharmacokinetics of ADC
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Xu et al., Characterization of intact antibody-drug conjugates from plasma/serum in vivo by affinity capture capillary liquid chromatography-mass spectrometry (2011)

LC-MS Vs. ELISA

Need to develop appropriate PK assays



LC-(UV)-MS 기반의 ADC 생체시료 전처리 방법
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Protein precipitation Liquid-liquid extraction

Solid phase extraction

Immunocapture

Assay objective / R&D stage / Analyte / Selectivity / Sensitivity / Capability

Matrix / Interference / Quality control / Acceptance criteria

Resources / Assay time / Labor



Immunocapture method followed by enzymatic digestion
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: streptavidin coated magnetic bead, : biotinylated capture probe, : antibody, : proteins, peptides and other species in plasma
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Immunocapture method followed by enzymatic digestion

45
Kaur et al., Bioanalytical assay strategies for the development of antibody-drug conjugate biotherapeutics (2013)
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Early stage ADC과제를 위한 workflow

• ADC synthesis & characterization
• In vitro potency
• IP-based LC-MS assay development for ADC (total Ab, 

acDrugs and free payload)
• In vitro plasma stability for ADC (3 species, DAR 평가)
• In vivo mouse PK for ADC (total Ab, acDrugs, and free 

payload)
• In vitro/In vivo MetID of payload
• In vivo animal model efficacy (at various dose levels and 

intervals, if possible)
• Integrate PK/PD
• etc
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Summary

• ADC는 새로운 platform 약물로서 현재
다국적 제약사/바이오텍 등에서 모두 매우
큰 관심을 보이는 플랫폼 약물임.

• 미래의 ADC 시장성 및 성장성을 볼때, 
ADC의 미래는 매우 밝을 것으로 전망되며, 
이분야에 대한 국내 바이오텍/제약사의 적
극적인 R&D 참여가 기대됨.
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