(A4 )

I EAER
E

WFFERAJE RS

WFFERASEH 4 &

e ek K4

S TR N i

SRR

PZEIRE 4

SRR

PIEIRE A

WHFERASE S A

ATl ek K4

SRR

PZEIRE 4

[16im0502003h0005]
Rk 2945 H 1 H

Tk 2 8 4 E FFEM B OB R R AL E

WFFCR R R FE BRI A ) RN— a3 VA T e 7T A
Medical Research and Development Programs Focused on Technology

Transfer : Strategic Promotion of Innovative Research and Development

~ 7 U T VIR ORI 2 Hlk & 2 831 A BRRER A S O B R
Development of technologies for constructing hyper—biofunctional

surface based on the creation of photochemical material science

FESLRFIENFRRT: RFPBE T ERMER~ 7 U 7 VTR HR 2%
fR—Z

#8) The University of Tokyo, School of Engineering, Department of Materials

Engineering, Professor, Kazuhiko Ishihara

FRk2 884 H1H ~ Fk2943H31H

HIIGT £ B ERT S A AZR EE TS O B
Development of photoreactive surface modification process on medical

devices

WEOSPER Y = —D TR 7 1t A R OSEUGNT LD ERT A 2ADFKHE
QVFRYE D HEST.

78) Establishment of the manufacturing process of photoreactive polymer,

and establishment of the surface treatment methods to medical device

with photoreactive polymer

(RATE) RIBRRRtE 54 794 TUABFRFE LB 7%

Dr. Shigeru Kitano, GENERAL MANAGER, LIFE SCIENCE RESEARCH LAB.,
NOF CORPORATION

SRR U <= — % 7= 3N TR SR RO B %6
Development of a novel artificial joint material using photo reactive

polymer



WHFERASE S A
REZ
P Bl K4

Masayuki Kyomoto

SRR

PZEIRE 4

WHFERASE S A
P Bl K4

WHFERASE S A

ATl ek K4

SRR

PZEIRE 4

WHFERASE S A

ATl ek K4

(AAFR) it 7HAatt BHEREAR 27« DALY Y — WEEHE A
(€ F&) KYOCERA Corporation Corporate R&D Group, Medical R&D Center, Manager,

(AAHE) JERHFEERIR L1731 A RTOIEL
(¥ FE) Surface modification of medical devices with photochemical material

Science

QEEN))
C )

BIPERZ fbFAam T b5 - METER Bdx ARRZ
Department of Chemistry and Materials Engineering,

Faculty of Chemistry, Materials and Bioengineering,

Kansai University

Professor Yasuhiko Iwasaki

(B AR B S
(&R

BT RY Ak LoEE byt - WHE LR #dR
Department of Chemistry and Materials Engineering,
Faculty of Chemistry, Materials and Bioengineering,
Kansai University

Professor Takashi Miyata

(RARE) JeRH RN L7 Bilukeb: PEEK 720 B%

(€ F&) Development of antithrombogenic PEEK valve
(HAHE) ENCRREBISIAN BB o & — B

AEREE T R ik

National Cerebral and Cardiovascular Center Research Institute

Department of Biomedical Engineering, Director, Tetsuji Yamaoka



II. BROHE (RIEFTRRE)

[Fn3]

bt 2232 HEFICHB VT TEEREFR & LT, OEFELXEIET 5 7-OIEHT 2 ERET N
A ADRENVEDN EORREREM A IER T 5 2 & TIREIRZ S0 572Dl ntle~ 7 U 7 VHEdir, @FFf
BN & 7R o T2 BB ITB O TS, BT S ZAOMHDAL ERR I BE 5 F R A 2 KR 5 EE
TN AR E LTS D2~ T U T AEINDRET b d, RSB Tk, @m0/
FRENOET e R ZML L, HT LW~ T U 7R R E R & U Tl A AR RE R RSN & B %
T 5, BT, ZOEIMNEFE UIZERET AN ZAOB%, HDIAALTRIZREAS DL U ERT N
A ADEBNIZEIT DEEFEIROMN 72 L AL BEOAMEZ K E BT X 5 BRI O
itz BT

IVl MRV x— R =X —OfaR-EER KT R LFERFERD (3. Fl
REFE, BHESHR EERY (WPEMLFEN) LEALT, Y72 F v 7 R0@RORE L,
BB Sr T&2 R LU CREmahse CHRE(L T~ 2 HIEE B Lz, ZHUC k0 & o3y B0MI O FERe LT
OB ELIETE 2 & & B, ERMEREZRINIZTHES T 2R EET A AZH- 25 2 L3 Al6E
20 BERE KR TE DERT AN ANEBRICORN D, S5, ARERIL. Z ORISR 1O
RElls, mERMEN 2 ) — ¥ —odtly KR (AR att 74 734 = 20588 &
HECRTE L. FEML G & AR RBMEE 0 T ORIEICETF L T D, o, wEl e okFmE T
D OISO & AR Z G T 580 IS L0 | BAMEMERTR OJRIR & 72 5 OFENEREE T ORI D5
NEBGIET DEER HFEARETED 2R LTV D,

Fo. ARBEE AR ETE Ol IRAat AT 4 DBzt #—) BHEFETRRIE LA
=R V=T VT T T ATy I ~OACHBREAESKCEFIH LT, RO A—L T T 2
F o 7 EHT A ADIERIZ R 720K E A - BERR LI 2090 LT, 2 ORER. BR7eKIEHA R
THEHARILDEIT L, REICHEBEMER D FENZEICERAIND Z 2 R L, £ORE TIX, HK
PEDS N E O MR SO B0 % # L X 7 RSO/ IR E AV 2 2 &, MEfM S IETE 5
ZEBRROOLNT, ZDOZ LIFMOIALAFEREFRIEIET A ZAOBRIGIZ DR DT80, IR iR
(ENZAEER BRI GEE o 7 — 90T AR TR & HERIC©, Z oRm Gtz ZE LA —1 T
FTAF VERET N, A ET DL EHIT, in vivo iHliZ S L=, EORE., B2 ik Ak
AT HRAEG TS,

SRENER Y T CREEM Lo A— = V=T U VI T T AF 7 1%, W TER e E R
ZEND, B LWEBIZRRERT A X & LTOFMEHED TR Y | BT T RUIMFAIN T 52 AT
HiDFEB A4 B8 L CHRIEZ T L T D, ZORE, RECAERT 2E 0 FEOREI M2 &, B
BRI AARRB VT B L 72 D 2 & &2 R LT,

ZID ORI, BUEDERT NA A0 2 2 BIBEE AT 57200 TlidZe <. S BITH LWERE
AN LTz EERRERR T A ADBFEICHEET D B2 b,

E3d

As extremely important factors in medicine that supports super—aged society as Japan, (1) material
technology necessary to improve the safety of medical devices used for restoring health and
extending the high quality of life, (2) a material technology that supports the development of
medical devices that reduce the physical burden associated with implanted medical treatment of
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medical devices, even in the case of elder people are important. In this research and development,
it is conducting the development of production and evaluation of photoreaction process of highly
efficient photoreactive polymers. They can provide a super—-biofunctional surface construction
technology based on new material photochemistry. Ultimately, the new medical technology will
be realized, which can comprehensively alleviate the burden on patients comprehensively, such
as the development of medical devices implementing this technology, the establishment of repair
technology in vivo of defective medical devices after implantation.
Professor Kazuhiko Ishihara (School of Engineering, the University of Tokyo), a project manager
and research leader, collaborated with Professors Yasuhiko Iwasaki and Takashi Miyata of Kansai
University (Department of Chemistry and Biotechnology, Kansai University) are using the
photoreactive polymers for modification on the surface of plastics and metals to obtain a
methodology to function with high efficiency. This makes it possible to prevent nonspecific
reactions of proteins and cells, and to provide medical devices with characteristics that
selectively attract natural living tissues, leading to realization of medical devices that can
reduce infection. In addition, concerning mass production of this photoreactive polymer and
development of well-purification technology, Prof. Ishihara conducted in collaboration with Dr.
Shigeru Kitano, Director of Development Leader (NOF Co., Life Science Laboratory). They are now
preparing several photoreactive polymers including biocompatible polymers. They showed that by
collaborating with the department of dentistry in the university, it is possible to provide a
simple surface treatment procedure to prevent contamination of denture in the oral environment
that causes aspiration pneumonia due to enhancement of biocompatibility with safer and short-term
photoreactions
Moreover, the fabrication of next generation all-plastic medical devices, it is utilizing a
self-initiated surface—induced photopolymerization on a super—engineering plastic jointly
developed by Prof. Ishihara and Dr. Masayuki Kyomoto (Medical R&D Center, KYOCERA Corporation).
As a result, it was found that the polymerization reaction proceeds in aqueous medium system,
and the functional polymer layer was stably formed on the surface. It was recognized that
hydrophilicity increased, protein adsorption and blood platelet adhesion related to blood
coagulation reaction decreased, bacterial adhesion could be prevented. These lead to the
development of an implantable cardiovascular medical device. Prof. Ishihara and Dr. Tetuji
Yamaoka, Department of Biomedical Engineering, National Cerebral and Cardiovascular Center
Research Institute, developed all-plastic medical devices with this photo—-reactive surface
modification technology. They conducted in vivo evaluation and obtained the finding that it shows
good blood compatibility with respect to its characteristics
Since surface—modified super—engineering plastics with photoreactive polymer showed extremely
excellent lubricity, it is realized an artificial joint that can be used for a long time without
wearing. Evaluation of characteristics is carried out, they found that controlling the thickness
of the polymer layer formed on the surface would have a friction coefficient comparable to that
of the natural cartilage of the living system.
These research results are expected not only to solve the problems of current medical devices
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but also to the development of high performance medical devices with the addition of new functions.
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