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The objective of this research is to develop a basic technology for the chemical modification of an antibody with drugs
in quantities of 30 to 100 molecules, which is challenging to achieve using conventional technology. The aim is to
maintain the antigen recognition activity and in vivo stability of the antibody while paving the way for the next generation
of antibody-drug conjugates. Specifically, the antibody-drug conjugates would build upon the organic synthesis
technology originally developed by Dr. Hosoya and his colleagues to establish the multifunctional molecular
modification method. This method could introduce multiple functional molecules such as anti-cancer drugs and cancer
therapeutic radionuclides into the antibody. This technology would lay the foundation for the development of highly
functional antibody-drug conjugates with high therapeutic efficacy.

Improving the anti-cancer effect of antibody-drug conjugates has been expected to reduce the dosage (and therefore
side effects) and cost burden on patients. Furthermore, it has been anticipated that the anti-cancer effect of antibody-drug
conjugates can be applied to drugs that could not be expected to have anti-cancer activity as antibody-drug conjugates
in the conventional technology, which is limited to the introduction of up to 10 molecules per antibody molecule. This
will broaden the range of anti-cancer drugs and allow many pharmaceutical companies those have candidate compounds
with anti-cancer effects to participate in the research and development of antibody-drug conjugates. Furthermore, this
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technology, which delivers large amounts of compounds to a disease site, could pave the way for expanding the research
and development of antibody-drug conjugates, which has been limited to anti-cancer drugs, to other diseases.

The research results could facilitate the development of the next generation of antibody-drug conjugates, which are
essential for introducing drugs into antibodies in doses that are difficult to administer using conventional technologies.
In recent years, antibody-drug conjugates loaded with drugs other than anti-cancer drugs have emerged, expanding the
range of target diseases to which antibody-drug conjugates are applicable. On the other hand, it is worth noting that many
drugs, aside from anti-cancer agents, may require relatively high concentrations to exert their medicinal effects. The
antibody-dendrimer complexes developed in this study are expected to be effective in introducing such drugs into
antibodies. However, if the drug to be loaded is highly hydrophobic, it may be cases where it is necessary to consider the
introduction of a hydrophilic polymer or other means to prevent a decrease in the performance of the antibody-drug
conjugate. Currently, a more comprehensive approach to this issue may be effective as there is no widely applicable
solution available yet. To meet this need, Dr. Hosoya and colleagues are looking to expand the range of available bio-
high affinity chemistries that can effectively and efficiently introduce multiple functional molecules, including
hydrophilic polymers, into proteins like antibodies. The proprietary tissue-permeable red light-triggered photocleavage
linker is expected to effectively release drugs from antibody-drug conjugates and rapidly clear therapeutic agents for
internal therapy from the body. Since alpha-ray emitting radionuclides are attracting attention as next-generation anti-
cancer agents, we expect to develop new anti-cancer drugs by further advancing the results of this research and
development, establishing synthesis technology for antibody-drug conjugates loaded with radionuclides, and promoting

collaboration with companies and other organizations.



