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Although biopharmaceuticals are expected to provide highly effective
treatment with fewer side effects, they are susceptible to degradation and often need to be
administered frequently by injection. Therefore, there is a need for a formulation technology that
protects biopharmaceuticals from degradation and enables sustained release. In this study, we
succeeded in encapsulating proteins into poly(lactic acid)-glycolic acid copolymer (PLGA) using a
unique strategy; adsorbing the biopharmaceutical within porous and cationic PLGA microparticles and
then sealing the pores. It was shown that the encapsulated proteins were released slowly over a long

period of time while retaining their function. This study provides a new formulation technology for
biopharmaceuticals.
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