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Penetration of nanoparticles through vascular endothelium requires to
control their sizes to less than 50 nm. To achieve both of the ultrasmall size and sustained drug
release for lipid-polymer hybrid nanoparticles (LPN), it was essential to improve the performance of

microfluidics as the assembly device. Then, we developed microfluidics of Y- or cross-type junction
and minimal-length connection to mixing channels. This microfluidics assembled ultrasmall LPN from
highly hydrophobic biodegradable polymers, but also achieved one of highest mixing performance in
the world. Additionally, we revealed that LPN composition should be further optimized from the view
of physicochemical properties.
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