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Drug Delivery System (DDS)

Å Active targeting

Receptor mediated reaction

- Site-specific delivery to tumor sites

- Antigen-antibody reaction

ÅPassive targeting

Nonspecific tumor accumulation

EPR effect: (enhanced permeability and

retention)

- Tumor vessels with increased permeability

- Undeveloped lymphatic system

- Nanoparticle diffusion (high polymer: 10-200nm)

ÅAntibodies are approximately 10nm, therefore ADCs are considered DDS drugs with 

both active targeting and passive targeting.
H. Tian, et al. J Hematol Oncol. 2022.



Antibody-Drug Conjugates (ADC)

Biopharmaceuticals consisting of an antibody drug (primarily transport) and an anti-cancer drug (payload) 
conjugated by a linker



Antibody-Drug Conjugates (ADC)

Trastuzumab deruxtecan (ENHERTU®)

Å Trastuzumab Deruxtecan combines trastuzumab, an antibody against the HER2 protein, 

and deruxtecan which contains a linker plus payload (topoisomerase I inhibitor)

Å Trastuzumab Deruxtecan has shown effective results in breast and gastric cancers, and 

is already covered by Japanese insurance

Monoclonal antibody DeruxtecanTrastuzumab

payload

anti-cancer drug

linker

peptide



Antibody

J. Z. Drago, et al. Nat Rev Clin Oncol. 2021.

(Chimeric/humanized) monoclonal IgG antibodies that target proteins preferentially expressed on the surface 

of tumor cells

ADC (abbreviation) Antibody Class Payload Developer

Sacituzumab Govitecan (SG) TROP2 IgG1 Topoisomerase I inhibitor GILEAD

Trastuzumab Deruxtecan (T-DXd) HER2 IgG1 Topoisomerase I inhibitor Daiich Sankyo

Trastuzumab Emtansine T-DM1 HER2 IgG1 Microtubule inhibitor Chugai

Enfortumab Vedotin EV Nectin-4 IgG1 Microtubule inhibitor Astellas

Tisotumab Vedotin (TV) Tissue Factor IgG1 Microtubule inhibitor Genmab

Mirvetuximab Soravtansine (MIRV) FRŬ IgG1 Microtubule inhibitor ImmunoGen



Linker

J. Z. Drago, et al. Nat Rev Clin Oncol. 2021.



Payload (Warhead)

H. Tian, et al. J Hematol Oncol. 2022.

ADC Payload (warhead) Mode of Action Developer

Sacituzumab govitecan SN-38 Activity of irinotecan × 1,000 Topoisomerase I inhibitor GILEAD

Trastuzumab deruxtecan (T-DXd) DXd Deruxtecan Exatecan derivative Topoisomerase I inhibitor Daiichi Sankyo

Trastuzumab emtansine T-DM1 DM1 (Maytansinoid) Emtansine Microtubule inhibitor Chugai

Enfortumab vedotin EV MMAE (Monomethyl auristatin E) Vedotin Microtubule inhibitor Astellas

Tisotumab vedotin (TV) MMAE (Monomethyl auristatin E) Vedotin Microtubule inhibitor Genmab

Anetumab Ravtansine (AR) DM4 (Maytansinoid) Soravtansine Microtubule inhibitor Bayer

Mirvetuximab soravtansine (MIRV) DM4 (Maytansinoid) Soravtansine Microtubule inhibitor ImmunoGen

Farletuzumab ecteribulin (MORAb-202) Eribulin Microtubule inhibitor Eisai



Drug-Antibody Ratio (DAR)

C. Dumonter, et al. Nat Rev Drug Discov. 2023.

The number of anti-cancer drugs that bind to antibody is called Drug-Antibody Ratio (DAR): 

For the same payload, the higher the DAR, the more anti-tumor effect can be expected.



History of ADC (Magic Bullet Theory)

1900

1950s

1975

2001

2008

2013

2021

2022

ÅGerman bacteriologist Dr. Paul Ehrlich (1854-1915) proposed 

the magic bullet theory, and together with a Japanese researcher, Dr. 

Sahachiro Hata (1873-1938), discovered Salvarsan, a treatment for 

syphilis.

ÅResearch progressed on binding methotrexate to antibody drugs. 

Å Dr. Milstein and Dr. Koehler, then a postdoctoral fellow, established 

hybridoma technology necessary for the creation of monoclonal 

antibodies.

Å Rituximab, an anti-CD20 monoclonal antibody, was approved.

Å Trastuzumab, an anti-HER2 monoclonal antibody, was approved.

ÅTrastuzumab Emtansine, the first ADC was approved in Japan

ÅTisotumab Vedotin got fast approval in the U.S. for cervical cancer.

ÅMirvetuximab Soravtansine fast-tracked for ovarian cancer in the U.S.
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Antibody engagement of cell surface antigen

Chau C, et al. LANCET. 2019.



H. Tian, et al. J Hematol Oncol. 2022.

By-Stander Effect



F. Giugliano, et al. Curr Oncol Rep. 2022, M. Suzuki, et al. Clin Cancer Res. 2021.

By-Stander Effect

Visualization of Intratumor Pharmacokinetics of T-DXd

By Using Phosphor-integrated Dots Imaging Analysis



Antibody Dependent Cellular Cytotoxicity (ADCC)

ADCC

Antibody-dependent cellular cytotoxicity

When antibodies bind to tumor cells, 

immune cells such as macrophages and 

NK cells that have Fcɔreceptors that 

recognize the Fc region of the 

antibodies are attracted (targeted by the 

bound antibodies) and destroy the 

bound tumor cells. 

This activity by antibody binding is called 

ADCC.
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Major ADCs and development targets

P. Tarantino, et al. Nat Rev Clin Oncol. 2023.

Target (Antigen) ADC

Trop-2

Sacituzumab Govitecan

Datopotamab Deruxtecan

Dato-DXd

HER2

Trastuzumab Deruxtecan

T-DXd

Trastuzumab Emtansine

T-DM1

FRŬ

Mirvetuximab Soravtansine

(MIRV)

Farletuzumab Ecteribulin

(MORAb-202)

Tissue Factor Tisotumab Vedotin (TV)

Nectin-4 Enfortumab Vedotin EV

HER3
Patritumab Deruxtecan

HER3-DXd

Mesothelin Anetumab Ravtansine (AR)



ADC for GY cancers 

H. Tian, et al. J Hematol Oncol. 2022.

1. Ovarian cancer

Mirvetuximab Soravtansine / Farletuzumab Ecteribulin

2. Cervical Cancer

Tisotumab Vedotin / TROP-2 / FRŬ

3. Endometrial Cancer 

Trastuzumab Deruxtecan / FRŬ

4. Others

Sacituzumab Govitecan / Enfortumab Vedotin



Mirvetuximab Soravtansine (MIRASOL / Phase 3)



Mirvetuximab Soravtansine (Scheme)



Mirvetuximab Soravtansine (Patients)

N=453



Mirvetuximab Soravtansine (PFS)



Mirvetuximab Soravtansine (ORR)



Mirvetuximab Soravtansine (OS)



Mirvetuximab Soravtansine (Safety)

Å Blurred Vision
Å Keratopathy
Å Dry Eye



Farletuzumab Ecteribulin (MORAb-202 / Phase 1)



Farletuzumab Ecteribulin (Efficacy)

Å Duration of treatment and best overall responses are shown in 

Figure 2. 

Å Most patients demonstrated reductions in the sums of tumor 

diameters (Figure 3).

Å Median PFS in Cohort 1 was 6.7 months (95% CI 1.5ï12.0) and 

in Cohort 2 was 8.2 months (95% CI 4.2ï10.4). 

Å Median OS in Cohort 1 was 10.5 months (95% CI 6.4ï15.1) and 

in Cohort 2 was not estimable (95% CI 12.5ïNE).

Figure 2.

Figure 3. 


