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Development of barrier-permeable temperature-responsive smart nano-eye-drops for
drug delivery to the retina

Tanaka, Yuji
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Research was initiated to utilize polyoxazoline §P0x)-modified MRNA
nanomicelles, a temperature-responsive biocompatible polymer, in the field of ophthalmology. Various
administration conditions were examined with luciferase mRNA, but no efficacy was observed as
ophthalmic injection, which had been a challenging issue. Since only intraocular injection was found
to be effective, the neuroprotective effect of BDNFmRNA delivery was tested in an optic nerve crush
model, but no efficacy was observed. Based on these findings, we focused on the use of POx only and
started the development of an intraocular pressure elevator for the treatment of hypotonia, aiming
at non-invasive downward adjustment of excessive intraocular pressure by simply cooling the ocular
surface using POx, and found effective conditions in house rabbits.
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Transient rho-associated coiled-coil containing kinase (ROCK) inhibition on human retinal 2020
pigment epithelium results in persistent Rho/ROCK downregulation
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Random copolymer grafting oligo (ethylene glycol)s and zinc complexes with dipicolylamine to design polyplex loading plasmid
DNA toward gene delivery
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Messenger RNA loaded polyplex micelles having hydrophobic core protective layer composed of thermo-switchable
poly(oxazoline) for promoted gene expression
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Messenger RNA loaded polyplex micelles having hydrophobic core protective layer composed of thermo-switchable
poly(oxazoline) for promoted gene expression
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