Antibody—drug conjugates for cancer treatment @

What are antibody-drug conjugates?

Antibody-drug conjugates (ADCs) combine an antibody - a

large protein that attaches to targets on the outside of cells,

- with a drug that kills cells. Linking molecules connect the

antibody and the drug, stopping the drug from acting until it
reaches its target: cancerous cells.

Antibody

Antibodies bind to antigen targets on cells. The antibodies
in antibody-drug conjugates have targets found in higher
quantities on cancer cells than normal, healthy cells.
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Once bound, the antibody-drug conjugates move inside the
cell. Conditions in the cell, such as low pH or enzymes, break
down the linker and release the drug, which kills the cell.
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“Magic bullet” proposed

A short history of antibody-drug conjugates

German scientist Paul Enrlich proposes
the idea of a “magic bullet” medicine that
targets only diseased cells.
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Georges Kéhler and César Milstein describe
the first method to produce large quantities
of identical antibodies in mice.

Monoclonal antibody technology

First human clinical trials

An antibody-drug conjugate using

chemotherapy drug vindesine is first trialled
in humans, with promising results.
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The first ADC is approved to treat cancer of
bone marrow blood cells. It is withdrawn in
2010 and reapproved at a lower dose in 2017.
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More ADCs are approved, targeting various
types of blood cancer and solid tumours.
Today, over 100 ADCs are in various stages of
clinical development.

First ADC approved

Further ADCs approved

As of 2025, 25 ADCs have been approved
globally. 15 have been approved by the US
Food and Drug Administration.
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The future of antibody-drug conjugates

( Improving targeting )

Producing ADCs which specifically target mutated proteins
on cancerous cells may improve their effectiveness and
reduce toxicity. Bispecific ADCs could also achieve this by
targeting two different target molecules or cells.
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( Improving attached drugs

The drugs attached to the antibody could be modified to be
more potent. Additionally, ADCs with more than one drug
attached could improve efficacy and combat drug resistance.

Dual-drug ADC

First anticancer drug
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( Moving away from antibodies )

Future treatments could combine cancer drugs with
peptides, short chains of amino acids, instead of antibody
proteins. The smaller conjugate could penetrate cells more
effectively, delivering more cancer drugs to cancerous cells.
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