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Did you know that:

 An ADC typically consists of a 
monoclonal antibody (mAbs) 
attached to a small drug molecule, 
in most cases a cytotoxic agent. 
A n A D C h y b r i d i z e s t h e 
advantages of potent cytotoxicity 
with a highly specific targeting 
ability.

Timeline of FDA approved 
ADCs

   The first market authorization 
granted by the FDA to a 
monoclonal antibody for human 
usage was for muromonab-CD3 
(Orthoclone OKT®3) by Ortho 
Biotech (currently part of Johnson 

& Johnson, Inc.) in 1992 for acute 
al lograf t re ject ion in renal 
transplant patients, for example. 
This was followed by a wave of 
FDA approved antibodies for 
cancer therapy. In 1997 Rituximab 
(Rituxan®), an anti-CD20 mAb 
from Roche/ Genentech was 
approved to treat non-Hodgkin’s 
l y m p h o m a a n d c h r o n i c 
lymphocytic leukemia. In the year 
after, the same company gained 
approval of Trastuzumab (brand 
name Herceptin®), an anti-HER2 
(Human Epidermal Growth factor 
Receptor 2) mAb to treat HER2 
overexpressing breast cancer and 
HER2-overexpressing metastatic 
gastric or gastroesophageal 

Peter Senter joined Seattle Genetics in August 1998 and now serves as Vice President of 
Chemistry. His group carries out research in anticancer drug design, antibody-drug conjugate 
technologies for cancer therapy. Several of the molecules generated in Senter’s lab have 
entered clinical trials, and two of them have been approved: Adcetris for relapsed Hodgkin 
lymphoma and certain non-Hodgkin lymphoma, and Etopophos for solid tumor therapy. Peter 
Senter has authored more than 150 scientific publications and holds more than 40 issued 
patents. He received an AB in Biochemistry from the University of California, Berkeley, a PhD 
in Chemistry from the University of Illinois, and did postdoctoral research at the Max Planck 
Institute of Experimental Medicine in Göttingen, Germany. 

junction adenocarcinoma.

Another achievement in oncology 
was the approval of Bevacizumab 
(branded by Roche/ Genentech as 
Avastin®) in 2004, as an anti-VEGF 
mAb to treat metastatic colorectal 
cancer, non-squamous non-small 
cell lung cancer, glioblastoma and 
metastatic renal cell carcinoma.

Shifting to immunology, the approval 
o f t h e a n t i - T N F α a n t i b o d y 
Adalimumab (Humira®, an AbbVie 
product) in rheumatology field, 
changed the paradigm in the 
treatment of auto-Immune disorders 
(e.g. rheumatoid arthritis).
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Nevertheless, most of these agents are administered in combination therapies with small molecules in the oncology 
field. This has led to the idea of combining the efficacy of small molecules and the selectively of mAb’s. This goal 
was achieved using the advantages of DNA recombinant technology and standard chemistry, allowing the 
preparation of one single entity i.e. an antibody, a cytotoxic payload and a chemical linker (previously described on 
Newsletter 5). The first ADC approved by the FDA was gemtuzumab ozogamicin (Mylotarg™) as a single therapeutic 
agent in patients with CD33-positive Acute Myeloid Leukemia (AML) in 2000. This ADC targets CD33 positive cells 
using the mAb portion, while the small molecule ozogamicin targets DNA causing strand scission (calicheamicin 
class) (https://www.adcreview.com/gemtuzumab-ozogamicin-mylotarg/). The enthusiasm around the ADCs led so 
far to the approval of eighteen biological toxical agents, each of them for applications in oncology. A brief overview 
is provided in the table below regarding current marketed ADCs.
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