Accepted Manuscript

journal of

controlled

High-density lipoprotein mutant eye drops for the treatment of
posterior eye diseases

Kenji Suda, Tatsuya Murakami, Norimoto Gotoh, Ryosuke
Fukuda, Yasuhiko Hashida, Mitsuru Hashida, Akitaka Tsujikawa,
Nagahisa Yoshimura

PII: S0168-3659(17)30870-2

DOI: doi:10.1016/j.jconrel.2017.09.036
Reference: COREL 8979

To appear in: Journal of Controlled Release
Received date: 16 June 2017

Revised date: 19 September 2017

Accepted date: 27 September 2017

Please cite this article as: Kenji Suda, Tatsuya Murakami, Norimoto Gotoh, Ryosuke
Fukuda, Yasuhiko Hashida, Mitsuru Hashida, Akitaka Tsujikawa, Nagahisa Yoshimura ,
High-density lipoprotein mutant eye drops for the treatment of posterior eye diseases. The
address for the corresponding author was captured as affiliation for all authors. Please
check if appropriate. Corel(2017), doi:10.1016/j.jconrel.2017.09.036

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.


https://doi.org/10.1016/j.jconrel.2017.09.036
https://doi.org/10.1016/j.jconrel.2017.09.036

High-density lipoprotein mutant eye drops for the treatment of posterior
eye diseases

Keniji Suda®, Tatsuya Murakami® ©”, Norimoto Gotoh?, Ryosuke Fukuda®, Yasuhiko Hashida®,
Mitsuru Hashida®®, Akitaka Tsujikawa?, Nagahisa Yoshimura®

% Department of Ophthalmology and Visual Sciences, Kyoto University Graduate School of
Medicine, Kyoto, Japan

b Department of Biotechnology, Graduate School of Engineering, Toyama Prefectural
University, Toyama, Japan

¢ Institute for Integrated Cell-Material Sciences, Kyoto University, Kyoto, Japan.

9 Department of Drug Delivery Research, Graduate School of Pharmaceutical Sciences, Kyoto
University, Kyoto, Japan

“To whom correspondence should be addressed: murakami@pu-toyama.ac.jp

ABSTRACT

Age-related macular degeneration (AMD), in which choroidal neovascularization (CNV) affects
the center of the retina (macula), leads to the irreversible visual loss. The intravitreal injection of
anti-angiogenesis antibodies improved the prognosis of AMD, but relatively less invasive
therapies should be explored. In the present study, we show that a high-density lipoprotein
(HDL) mutant is a therapeutically active drug carrier capable of treating a posterior eye disease
in mice via instillation. Various HDL mutants were prepared with apoA-1 proteins fused with
different cell-penetrating peptides (CPPs) and phospholipids with different alkyl chain lengths;
their sizes were further controlled in the range of 10-25 nm. They were screened based on the
efficiency of fluorescent dye delivery to the inner retinal layer in mice. The best mutant was
found to have penetratin (PEN) as a CPP, 1,2-distearoyl-sn-glycero-3-phosphocholine (DSPC),
and a size of 15 nm. In preclinical studies on a laser-induced CNV murine model, 1 week of
instillation of the best mutant carrying the anti-angiogenesis drug pazopanib had dramatic
therapeutic effects in reducing the CNV size. Importantly, the HDL mutant by itself contributed
to the therapeutic effects. Future clinical trials for treating AMD with instillation of the HDL
mutant are expected.
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