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Creating eyeball bio-batteries and challenging to suppress local active oxygen

Abe, Toshiaki
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We investigated the feasibility of the production of bio-batteries using
micro-channel or eye ball by measuring active oxygen. It was possible to fabricate a porous
polydimethylsiloxane (PDMS) film having an array of 10 micron pores and a PDMS mold having a flow
path structure and culture retinal pigment epithelial cells (ARPE) in FY2015. In FY 2016, we could
co-cultivate ARPE with HUVEC and found HUVEC migrate to the ARPE side, especially in some stress
conditions. It turned out the possibility that mitochondria was involved in cultured cell death.
Since the change in the generation of active oxygen was seen in mitochondria, we think there is a
possibility to create the bio-battery, our final objective of production.



RPE

PLoS
ONE;9,e99299,2014

Energy Environ Sci, 4, 5008-5012, 2011

GDH
1
27
10
PDMS 100
1 PDMS
3
PDMS
RPE
HUVEC

/
Energy Environ Sci, 4, 5008-5012,
2011
hypoxia-inducible

factor-lalpha (HIF) element
hypoxia response element (HRE)
GFP RPE
HRE-GFP-RPE
MTS

28

BOD

biocathode

10

PDMS

PDMS

Upper layer ”

Parous "

membrane
LowerTayer /__/_.—r—‘\,_‘
B

§00 o

e 1By e S = g 3 e v

i-ihi |-|.|.

m..-*f w.-*w




ARPE  HUVEC
ARPE HUVEC  ARPE
RPE

ARPE area [%)

HUVEC area %)
cE8EBEEEE
o T
JI
I‘; /

7
Zhaleh Kashkouli Nezhad, Nagai N,
Yamamoto K, Kaji H, Nishizawa M, Saya
H, Nakazawa T, Abe T. Application of
clotrimazole via a novel controlled
release device provides potent
retinal protection JMater Sci Mater
Med 2015 ;26(9):5561 2015
doi: 10.1007/s10856-015-5561-9
Nagai N, Iwata S, Kaji H, Sampei K,
Katsukura Y, Onami H, Nishizawa M,
Nakazawa T, Mashima Y, and Abe T.
Protective effects of sustained
transscleral unoprostone delivery
against retinal degeneration in
S334ter rhodopsin mutant rats J
Biomed Mater Res B Appl Biomater
2016;104(8):1730-1737 2016
doi: 10.1002/jbm.b.33522.
Nagai N, Kaji H, Nishizawa M, Nakazawa
T, Abe T. Transscleral controlled
delivery of geranylgeranylaceton
using a polymeric device protects rat
retina against light injury  Adv Exp
Med Biol 2016;854:471-7
2016 doi:
10.1007/978-3-319-17121-0_63.
Nagai N, Koyanagi E, lzumida Y, Liu J,
Katsuyama A, Kaji H, Nishizawa M,
Osumi N, Kondo M, Terasaki H, Mashima
Y, Nakazawa T, Abe T. Long-term
protection of genetically ablated

rabbit retinal degeneration by
sustained transscleral Unoprostone
delivery Invest Ophthalmol Vis Sci
1;57(15):6527-6538 2016
doi: 10.1167/10vs.16-20453.
PMID:27918826
Suzuki J, Nagai N, Nishizawa M, Abe T,
Kaji H. Electrochemical manipulation
of cell populations supported by
biodegradable polymeric nanosheets
for cell transplantation therapy
Biomater Sci 2017 Jan
31;5(2):216-222 2017 doi:
10.1039/c6bm00852f .
Taro Kondo, Zhaleh Kashkouli Nezhad,
Jin Suzuki, Nobuhiro Nagai, Matsuhiko
Nishizawa, Toshiaki Abe, Hirokazu
Kaji. A self-deploying drug release
device using polymeric films J.
Biomed. Mater. Res. B Appl. Biomater
(Epub ahed of print)
doi:10.1002/jbm.b.33887
Jin Suzuki, Nobuhiro Nagai, Matsuhiko
Nishizawa, Toshiaki Abe, Hirokazu
Kaji. Electrochemical manipulation of
cell populations supported by
biodegradable polymeric nanosheets
for cell transplantation therapy
Biomater Sci. 5, 216-222
(2017). (Back cover article)
doi:10.1039/c6bm00852F

14

16
2007 3 7 9

Toshiaki Abe, Aya Katsuyama, Shinji
Yamada, Yuki Katsukura, Zhaleh
Kashkouli Nezhad, Nobuhiro Nagai,
Toru Nakazawa A non-histone
nuclear protein enhances vascular
endothelial growth factor expression
and choroidal neovascularization
2016 ARVO Annual Meeting May 1-5,
2016 Seattle USA

Nobuhiro Nagai, Yasuko lzumida,
Hirokazu Kaji, Matsuhiko Nishizawa,
Aya Katsuyama, Shinji Yamada, Toru
Nakazawa, Mineo Kondo, Hiroko
Terasaki, Yukihiko Mashima, and
Toshiaki Abe Protective Effects of
Sustained Unoprostone Release Device
in Rhodopsin Pro347Leu Transgenic
Rabbits 2016 ARVO Annual Meeting
May 1-5, 2016 Seattle USA




32 DDS
2016 06 30
2016 07 01
Toshiaki  Abe, Yasuko lzumida,

Hirokazu Kaji, Matsuhiko Nishizawa,
Yukihiko Mashima, Toru Nakazawa, and
Nobuhiro Nagai  Characterization of
a novel drug releasing device for
retinal diseases XVIIth
International Symposium on Retinal
Degeneration 2016 09 19 2016
09 24

Taro Kondo, Zhaleh Kashkouli Nezhad,
Jin Suzuki, Nobuhiro Nagai, Matsuhiko
Nishizawa, Toshiaki Abe, Hirokazu
Kaji Drug delivery system using
injectable polymeric nanosheets
PRIME 2016 Oct. 2-7, 2016 Honolulu,
Hawaii  USA

Li-Jiun  Chen, Nobuhiro Nagai,
Matsuhiko Nishizawa, Toshiaki Abe,
Hirokazu Kaji Invitroangiogenesis:
co-culture model of the retina in
microfluidic devices PRIME 2016
Oct. 2-7, 2016 Honolulu, Hawaii USA
Jin Suzuki, Taro Kondo, Nobuhiro Nagai,
Matsuhiko Nishizawa, Toshiaki Abe,
Hirokazu Kaji Electrochemical
manipulation  of living cells
supported by polymeric nanosheets
PRIME 2016 Oct. 2-7, 2016 Honolulu,
Hawaii USA

Hirokazu Kaji, Jin Suzuki, Matsuhiko
Nishizawa, Nobuhiro Nagai, Toshiaki
Abe Injectable polymeric nanosheets
for subretinal cell delivery  IEEE
NANO 2016  Aug. 22-25, 2016

Hirokazu Kaji, Taro Kondo, Jin Suzuki,
Nobuhiro Nagai, Toshiaki Abe  Cell
delivery system wusing injectable
polymeric films 10th  World
Biomaterials Congress May 17-22,
2016  Montreal Canada

Toshiaki Abe, Aya Katsuyama, Hideyuki
Onami, Toru Nakazawa, Nobuhiro Nagai,
Transscleral Sustained Ranibizumab
Delivery Device Using
Polyethyleneglycol Dimethacrylates,
ARV02015, May 3-7, Denver USA
Nobuhiro Nagai, Yasuko lzumida, Eri
Koyanagi, Hirokazu Kaji, Matsuhiko
Nishizawa, Takahito Imagawa, Akiko
Moriwaka, Toru Nakazawa, Yukihiko
Mashima, and Toshiaki Abe
Pharmacokinetic and Safety Evaluation
of a Transscleral Sustained

Unoprostone Release Device, ARV02015,
May 3-7, 2015, Denver USA

Toshiaki Abe, Shinji Yamada, Hirokazu
Kaji, Aya Katsuyama, Matsuhiko
Nishizawa, Nobuhiro Nagai, Sustained
release system of ranibizumab for
transscleral administration,
2015BMES Annual meeting, Oct. 7-10,
2015 Tampa USA

Shinji  Yamada, Nobuhiro Nagai,
Hirokazu Kaji, Aya Katsuyama,
Matsuhiko Nishizawa, Toshiaki Abe,
Controlled drug release device
fabricated with PDMS mold-based UV
curing of polyethyleneglycol
dimethacrylates, 2015BMES  Annual
meeting, Oct. 7-10, 2015 Tampa USA

3
57 9

2016 pp64-68

pp373-376

3 2016 pp570

2016-086455
20106 4 22

http://www._dcct.med.tohoku.ac.jp/

ABE, Toshiaki

9019858

Kaji Hirokazu

70431525

Nishizawa Matsuhiko

20273592



