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Influence on the plasma membrane induced by microparticles and its relation to
the cellular internalization of microparticles
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HeLa cells were used to clarify the internalization pathway of particles
with a diameter of 1 um. The major pathway depended on the surface chemistry of the particle. The
PEGylated particles were internalized via macropinocytosis (MPC), and the cationic particles with
the positively-charged surface penetrated through the plasma membrane. Since the damage of the
plasma membrane was observed after the internalization of the cationic particles, the plasma
membrane was suggested to adhere to the cationic particles electrostatically and be cut off upon
their entry to the cell. The PEGylated particles that do not damage the membrane have poor
internalization efficiency, but it is expected that the efficiency will be improved by decreasing
the particle size. Thus, we showed the possibility of intracellular delivery using MPC. Furthermore,
we showed that a multi-photon excitation microscope can be used to perform a more sensitive
detection of the cell-membrane damage than the current way.
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