B - mMOEAR /N
2B-01

B RmE T EE LM DR

MRS = A - = b - =2 WFFERIZEAD
OF #li—, bR TH, LR & A gl

[#=]

SR PR IR ET AT O A X, BEO/BEZE L Tx LA 5 ZE 3, BRSO
e D FAF TIEW UM G DG M N A< FEF SN TR Y . AOHE DKL ﬁ%ﬁﬁ@E%kiU%
%ﬁﬁ@%ﬂ&&@ﬁ%w%;éhfw —7J7 . BIEAR ORI, B I EEBREREED
RIRERD, ZnzEhEd 5729 {h?&?ﬁﬁ;ﬁ@)/\tJTwya/ﬁwTﬂbnTb\é# FNTH
BIBIENFR D 77— AL < . BIEOL A LA ZHEET 2RI Tbh T b, BRI T
LR A DHEZ 5 IE T 28R M OB A SN TWD, Z O I T ORISR L 72 558
EhEr B ORI RIE Z £ 0 MRS IS 4 BRZET 5720, B 4 B O 7 YERERF
DL 2D, BH~1 BEONY 7 HHERS RO S5 IEEAEER & 132 0S8 KR&E < B
%o T4 EMONY THERER L EE R T (. A, B ICEA L THAE LRV IR TR
727 4V DT R EF SR IE & U CHIEAVRHE T s B LB AL 2 /i L 7=,

[5265%]

MEHZAR Y (L-F 7 F K-coeh7uT7 b)) ZRRLC, EZILEMEE G T HEH 0.1
mm?D > — FEAER L7, 2D — |
I R L—7 L AL, A
B ENTE 5MPHRE 2 A L T
ka:@y%h®4ﬁﬁ®ﬂj7
MEREREZER T D
1S015814 |Z#E L C pH7. 4 OD,J,/ﬁk
FRENRICZIE SYTC in vitro T4
R 2 AN L 72, AE B IR R T
FIOT L — MNEE TR EZAE L
T, U X OERHHRFIEE T O
BloF2 {7 — hEEE LT,
i & & o JE B O [ 5 % B
REHDET VTR L7z,

[HER L &2
in vitro 5y fiEaRBR Tl 6 1 B IZHY 40% D RLIRE 2R FF L TRV | Rt ERFEED 4 BRI DAY
THEEEZET DI ENRBR SN, U XORAE T T LTI, % 4 BRZ IS 2 Bk L
THIRERERE CRERE R OS] X X8 (HoEERID) ZHE Lz, ZORER, AL
MEMHEHALR I b — VRECIIEEORAEIC L0 513 & R4 17N £ TN L7223, E
Bi1bbf 2 gD b FICERE U 7o BUBREE CIEA [HR & TSI BN T b | BAF ML ITEds L OVE MRk O i
HEBT HZ LI iofﬂﬁ@{%iﬁ?ﬁﬁ@iﬁgﬂﬂ%ﬂﬂzé EERMER LTz, F7o. M L OVE FHEE
B E DRIESCEMEZROT, ENEREEEEZE LW, ULEORENG, BR% L7
&G IE Y — N, BIARNC BT D itk @@%ﬁ%ﬁ'@ﬁ?@%ﬁﬂlﬁ@f@%éﬂﬁ'é‘@?biﬁﬁmu iz,

Development of biodegradable anti-adhesion sheet for orthopedic surgery
Junichi IDE, Chigusa UWAIZUMI, Yuka YAMASHINA, Takashi YAMAMOTO
Research and Development, JMS Co., Ltd.

Tel: +81-82-243-5980, Fax: +81-82-243-5955, E-mail: j-ide@jms.cc
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ELEEICLIRERBEEREHEBERA VT FORREKE

HERE R TEREEERIEA R, 2 AR R A AT TER, LR R R AR SE AT
Ok 28!, &JF H2 N R, F K0, £ OR° Al B, TE O AEC

[#5] FHETIICBERT 2E&BEA R L— MR e v R~ IFIERIL, i ORI
A&, HFIMTAIZA TS notech (X 1) CFEREIGNC X 0 EIFHREME T L, M ICHET
HZENNH D, Fexld, BRMAEE (AIS) 2B W Tr vy RIRIC X v BZEp8ls 2o Anr-
FRHIZA) 4D BEIEN ATREZR & & A R TR THEIEL (K 2), Z 9 L7k TS 2 & 5
WCHBLTCEOHFHERBIEH 2 NV N7 L5881 75 M AMED O & T#EE R HEE
FEIILDXBEOLETHELTWADOTHRETS.

[52B%] PMDA RS BEBSHHRR CHHEBIE) XD BEEET, 1) AISIX LR B EREWRZ21T -
72 47 JEBE RIS E U CTRRNRERIO R v REREZ b L—Z L THE LD R O R =5y
fli% Tterative Closest Point EIZ XKV aHlitk, I HICHEY T A X NI L0 &b ZESE D/
IVvay REREEZEH L, 2) 2290 v v af4aifo » R 110mm 2852k 712 K 0 &2 (45° )
¥y K(notch®E) L7 Lo F RO —IZEVHEIFMIL7=2 > K (notch ) % ASTM F2193
KOVFIT1T Hiks 2 DT A2 1T, 3) e — A 3D fEEEFICL 52 v K (notch ) T
b [AIAR DR A 520 L 7=.

[FER L 2Z2] 1) mEFASMED 5mn AN T 10 fEO 1 v RIREENEH &72. 2) notch D7
Wy RO BRI ECE SR N EE CTh o 72, 3) FEER e v NIZBWT RO R L=
L7-.

BHRAZLH T 7 0 —F I L > CHREFRICHMEN R 2 TR Z 7263 1 v RBIREE
ZAFINCEI LZ, XA M7 0w MR EZ PO E T AHKR e v RBRZEREE T2 2 &
T3 EEEEHT —% biEk s D (PTC FHERHFES) . Irhic i T3 2 08D 2 &l L
ey REHBETDHZ LT, fitoay ROV A7 RBF ICREA 2RO a v REdH
HY A HERETEX S, BUE, TR Ialb—ar7us g AL a0 afEi e 15 EERIg~ &
ER LTk, EBRIMELza v RIZ X 0 B A ORI O A S D.

X 1.2y REIFITIZ LY 4 U % notch [X] 2. i8] S B A T AT

Next generation strategies for spinal reconstruction implants in spinal deformity

Hideki Sudo', Satoshi Kanai?, Terufumi Kokabu !, Kenta Aoyagi’, Hao Wang?, Norimasa Iwasaki!, Akihiko
Chiba3

"Department of Orthopaedic Surgery, Hokkaido University Hospital > Hokkaido University Graduate School
of Information Science and Technology, *Institute for Materials Research, Tohoku University

Tel: +81-11-706-5934, Fax: +81-11-706-6054, E-mail: hidekisudo@yahoo.co.jp
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EHMERBEMCSHETILX BYSIL (UPALSIL) BIEZHA LA
EME DR

VERE R R R TERE PRSP MEREREE SRS BB =
OZERS sudr !, /NEPSE Ve, EW KRR, & fhvk !, TR OHERR, R su!, S f@
B

(¥ 5] FREEBAENT (0AT) 13F - EEEKRE LTCORMEENGOND —F, FikEHE
(graft) OEIUZ L DA (donor site morbidity) W& EIL D, FTz graft BHEE & FHOM BRI
YRR T2 < BREERE & L CTIEE SN D, T D720 graft SREUTHR/NRENAE E L< | graft [
PR O P AR D =D RO HIL D, Fox 1 THRE FAERREIZEIT D scaffold & LTOT VX UED
BERICER L, A2 ERTE T, @EOT7 VXV IR S 22 st 2 KT S8 7=
BRI T L R L (UPAL gel) ZBHZ L. #ETHADRE L L TENT-RE/MEFEEEL &
WEEE A Z O Z L iE L TE 2, A3k~ 1%, 0AT |Z UPAL gel BHiZ(FH 3252 & T,
pEd L0 B2 graft A ETRAZRREEENSEOND & ORGHE N Tz, AFZEO BRI
ROFWEKBET VEHNT, KTROBEIRERFTHZ TS,

[E6k] BARAGFRBREEICEL 5 mm OFE KB ZEk L7z, OAT SEFTEECTIXSORHAIN &£
BUL 7228 2.5 mm @ graft Z 4 L7z, MEREHE (Control #F) . OAT HAHAE (OAT #£) . OAT+UPAL
gel GEAETE (Combined BE) IZBEIVT L. itk 12 I8 1T B KIS EIRZL 5 ONT graft EAE O KHIR
1 (n=10) | AR FHIREAM (n=10) 21TV, graft BROEZEMEIZ OV T S BICFEMICRIE L 7=,
HE Ytk id 2 T a 7 —7 VR MEOFEMN (n=10) 247 > 72, E1EMMk L graft (2B 5
FHREE OFHM (n=5) Z1T > 72, Micro—CT ZHW\W T, BAEINIIE NEDOHREE graft AEFEE
SEAM U7z, AEEHLER G 3 BEMIEEERIC 1L Steel -Dwass ¥aE 2. 2 BEMEE#ZIC 1L Mann—Whitney U #&
B L,

[#5 5] Control BETIE+43 2 MHRREMR XS 4V T", OAT BETIX graft JEFHOMIFR I I I HRHEMERR
M Clhii 7z STz, —J5C, Combined B TIIFR 23— THZI 20/ L 0 i, FITH
TERECE MR TIEE ST, Combined FRIZMAEIZ L~ WIRAY « Ml IR =27 ) 7T
FICEN TV, 72 graft OZMET Combined BE(12.6 =+ 3.50) 2% OAT #£(6.80 + 2.20, P
=.0023) LV b HEID o7, BEEICET D37 — 5 CRLAPEE Combined BECHEITEIL
T /e, /%585 Tl Combined FE2S Control HE L OAT BEDMEHIZ LA EITEN TV, #E T
BOERE gralt EFRITMBCB WV TRERETH -T2,

[%%2] OAT (T UPAL gel BHZGFT 22 LT, B TEDEEEZINET L2 &<, RERK
BEEKR T 77 MREFERZR LTc, ETEEREG LB 77 MCBW TR RaF—5
BemE & RIS 2 B ivTe . AR 0AT 123831) % donor site morbidity ™ U A Z#&JE L .
BAFRARRMEEN G OND /RN H D, Elo. ZHUE T 0AT HUMTIIIAENE T & 220> o To JRHiPH
O RABISK L Ch, BISIER TE D A[RetEnNE 2 bl

Biomaterials: Their Development and Translational Studies

Ryosuke Hishimura', Tomohiro Onodera!, Kentaro Homan !, Woo Yong Kim', Masanari Hamasaki!, Liang
Xu'!, Norimasa Iwasaki!

! Department of Orthopaedic Surgery, Faculty of Medicine and Graduate School of Medicine, Hokkaido
University

Tel: +81-11-706-5936, E-mail ; hishi_piero@yahoo.co.jp
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OCP/Collagen M=t

PIRIERTIR NS tE A T ¢ A VEZEHEERS, 2 ARt S A HERT RSP 2 —
SHRALKR PR FBEE T FER, AL R R Bt A 7ot

O ZILS ' HTFE Y, AL, RASOZ L2, mhH | mEEDER?, EIFER,
earteis °, b IBE B EiE B

WX OB AR E CHENTZZHICHEEEZ R LET, o T, BXE (HEXx 5
XHOBN L 2B L) BAELSL L, WEESE (LOBREDR), FREE (R7ZENEN), H#
Tz (FENI T bRV REOREANAET £, £, - ORI TIEEZL DEXR
BEEIERENRD Y, TN OOEENHAMLRYS. KAKETH LI NROIIIREIZHEOE &
oL 5 "EFEA] PRELRYET, BUTONTE T MEEA] 1T L, RECERASG THE
TS MEFA BEETAFEBME W) BEEE S OB 28I L TRET ORI A
% HFETY,

WAL KRF & BHANDL (BR) (3R R DB FAEBEM Y VA7 XN T b s aF—/F
VAR (LLF. 0CP/Collagen) % H:[EIWFSEIC TR L F L7=, OCP/Collagen B 7= B AERE. M
Jaop R R+ D L CF B4 2 EHL, 0CP/Collagen 725 CTX 72 BT & RS ME AR L %
7, & 2T, HALKREEIE 0CP/Collagen % VT EHEIR CORIKRMZE ATV E L7o, ERIRAFZE TIL,
OCP/Collagen Z ko, FEAuEC@M L, BXRBICXH L TCRGREHAEZRLE L,

INHOMBE S LT, R (BR) 23 0CP/Collagen M LA B L. 2015 4 4 A X v ALK
ZESfiE E L TRE 9 SOEBEREICE W THER O EAREIK COBRBREZRA L E Lz, BifE, &
ENGEARHGET TH Y, 2018 FFE L OAKEIEZ B L CE Y £9, AIRBRIZZORNIEY fA
FPHRFAFET 2 —7 [T =710 vV ORBMBFEINICEN S TEY, BETMTH D IEHRME
PR SR PMDA & OXFREZ B4, o, 1R A I T 2 IRbeBafRE . 1RBRSEEMKED CRO & osEHE
200 | BRE R TR LA HIE L TRV A TE £ L, & 6120, BEAFER 0CP/Col lagen
R OMEANEL O 272 577, B RIBRAEM, BXRBEEM & LT, BHSEI, SFEE. BIEAR, Bk
SR . BERERNCBT DA A B I AN TEY £,

S% b BEROAMEZHG L, QOL Om Lo SEIRO—Bh & 2 D EFEEGROFEAEE BHIE L, By
FAATNETZNEEZ TN D,

o

Application for OCP/Collagen

Soma KaiIJ Hideshige Matsubayashil, Atsushi Iwai], Fumihiko Kajii 1’2, Hidenori Tanakal, Mitsuo Nishidaz,
Haruo Asail, Shinji Kamakura3, Keiko Matsui4, Tadashi Kawai4, Tetsu Takahashi*

"TOYOBO Co.,Ltd. Research and Plannig Group, Medical Business Promotion Department

2TOYOBO Co.,Ltd. Research Institute, Medical Device and Device Development Center

? Tohoku University. Graduate School of Biomedical Engneering

* Tohoku University. Graduate School of Dentistry

Tel: +81-6-6348-3336, Fax: +81-6-6348-3696, E-mail: Soma Kai@toyobo.ip
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JAYEF U MRTFF TR M ZRAVE-BHEEMORRE

LS+ 7 A NIRRT A o 2T 7 ) ao—f%tE s % —
OFE W', WA ' FHE &%, | 75,5 sl gz & B!

[FE5]

BLE7ANVLRASAHTIT I R a T = o oddIcERTHY) a ey hXTF R Terx
A b BB L. TOEBNT-HRESEEEN LS A~T U T E L TORREREZBR L TX
oo TORER, BAXA MOIERED—SE LT, BHEEM E L TCoFAERTRBRINTEY .,
PR AR D & U TRk 2 BRIBTEBICB W CEHMEM L RV EH 2 B 0o TE Tz, ABETITE
VR A N H AR RO Z FF O BRI B L 7= s AL FH OB #8844 FBG (FUJI BONE GRAFT) %2
MBI OWVWTRET D,

FBG X EREEE TH D Z L D25 15010993 I =3B MM TH D, £7o. b TFHEICHE S
HHEFE L TOHZERKL TR Y, #EMETH S Z Lo AW P LR OB 2 J712HI
0. MIRREEME. BAEME. REME. BkEEtE. Bttt MERERA SR L, £, BEAMoH
AN A~T VTNV EHHLIZERKEIEE LD 2 b, BB EE, AN, A4S
M, SRR T 2RI OWTEETILEND S, ARRER CTIIRF I8 R O AR
BT 2B B RO R ERET S,

[5257]

A XD Tt (5 =/ FAth, P3) OmOMBORZE Hktk, thitkhiEic FBG oAl (27—
FUEHY) ROkEOR GEEH, 27— EH V) ELCHANCERE L, kil - @mAa% 1, 3
KON 6 71 AR E O RELLEE 24T 5 A MERBR 21T O L RIRFIC, SRS TS /Al O
KEDOH GE#E., 27— UEEL) RUV6 h ARFCELE GEkth) 2R EL. &flicon
TR T 2 iR 2 550 U7z, BUBRIA B 1308 A S OV BRI 9 2 s B AR
R . MR r A, MiERE, REEZIT-o 72,

[#E5R & &2

Pl - 88 HEAL O B AR RO A T, Rl EIC B W TAFR ERIRIE . U BRI, TR
i, ~7 v 7 7 —URE, b, EFED D VT, HEE . FEE OB I &
OH B OFEROEENSEED FBG O R QN DA DENLIZ E R b, O
BEIIR%S TH -7z, FBG @A I T HHERME O IL., RIS HE T 2 m 2R L,
6 7 ARETIX 1 BIO AT EN G ZRD TN, ZOMIZETHEL Tz,

—CIRRE, AE, BiEE, KA. WRFOHRE, MiRAELFrms, SeEE, FIRIT R,
Yook - 18 AL LA O J BEARRR - AORR B NSRS B IR K T 5 LB 2 b N BT D b
o T,

PLEX Y, ZeiEfRs < FBG @AICER T 22RO N0 EiEm LTz, £z,
DAJFPEZ O W TIEIARMITEEIE G TH Y, B 6 » ARRITIXZIERIENTE Y . HEZOMR
BOREE, BINAREZSDOREITRO N holz20, DAEMRBRZ Eiid 25 M43 E 720
HOEEZ LI,

Development of Bone Graft Material Using Recombinant Peptide “Cellnest”

Akihiko Azumal, Ai Okamural, Takahiro Hiratsukal, Chihaya Kakinumal, Toshihiko Maekawal, Kenichiro
Hata'

'Bioscience & Technology Development Center, FUJIFILM Corporation.

Tel: +81-465-85-4362, Fax: +81-465-86-1019, E-mail: akihiko.azuma@ fujifilm.com
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INA AT 1) T7ILD in vitro £AREMEFHME;EDIZZEIZE T T
-GLOBAL 7B x4

L o S A a3 R 28R, “Department of Applied Science and Technology, Politecnico di
Torino, Italy

Olp ="' mE {#HEA"', Sara Ferraris® Enrica Verné?, Francesco Baino? Marta Miola?
Veronica Peretti?, Silvia Spriano?®

[#5])] EENICAAAA~T VT ANREAIND &, ZOREIIE, £, KRIERPOKSF KO
MR A A DR L, RO TTEAELS BRSNS, FD%, MIRAEET LERIREIZS U TR
HLEIND, S, AN TV THRRKT D, ZO—#HOEKKIL%E in vitro CTRHET
HFEE LT, BRI (SBF) 2iEakBr, =A< ERER, MRS A b hTng,
LrL, ZN607 e b a /Ui EIC L > TRV . FFEERB O R 2 g4 2 0NN #7;
BNEx D, SBF RERBRIZBIT DT 32 A MERI in vivo ilBRIZEIT 5B ARED S &
I —ET2LHMESNTWDEHEDD, NS A~T U T ILOSEALIC L0 —EBFIs & i Sh T
Wb, —h., ARV TiE, RN HEIEa <. LERBNRIEH I TV,
oz, ZRAL LTSS A~ T U TV OAERIENE R OBLE M 2 R X M3 2 BiEoRi% &
A2 BRs L. HFERF & Politecnico di Torino (A # V7)) —[ERITGLOBAL 7’1 = 7 K
(GuideLines for the setting—up of a prOtocol for characterizing Bioactive and
Antibacterial biomaterials) @ U T 2017 4E 1 H L 0 Jei8RF52 41T > T & 7=, ABFZEI3AEETE
PR B9 2 2 M5 5,
[3288) AR 1EM 2 A9 5 Si0,-Na0-Ca0-P305—B205—A1:05 &7 F A (SBA2) ., NaOH-HC1-HNEKLER A fifh
L7- Ti 4J& (Ti (A-HC-H)) . NaOH-InELEE . NaOH-CaCl,—NZA—1iE /K WLER Kz O HE—Ho 0, LR 2 i L 7=
Ti-6A1-4V &4 (FHF4u, Tied (A-H) . Ti64 (A-Ca-H-W) . Ti64 (HF-H.0.)) B} 4 BEEI D F1EICHE
ST L=, 26 0Bk % SBF 12 30 4y~28 A& L7-, A% K& O SBF i2i&#% D
Bl A % XRD, Raman, SEM, XPS. ¥ —& EBAAIEIZ LV 458 LT,
[FE 5 & E%2] XRD & O Raman 04T LD &0 W» SR fmin
THOREHI B W T b B S5 6 bt O ffE .
IZ3E1L e o T2 8. Ti64 (HR-Ho0,) 1[Z Bk S - Ti64(A-Ca-H-W) TiB4(A+)
9 400nm OFENFEHE E (X Raman 5T DO AT LD

BHARECThH -T2, TNODORERITF / A—F 2 THAACH)

JV A — )V D g O A D[R EIZ X Raman % Ti64(HF-H202)
SR FERTHD Z EERELTND,SBF T

D Ca MNP OWEZE%Z XPS THotrLiz & = qé) SBA2

S, WEHE T Z OWAENEF AR5 2 L3 5

Moo, TRV S RYIMRERIC

TG A MR LTz, Fio, AR L7z SBF 1 TiB4(HALER)
CBITLRBPOV—FENEZRELIZEZD. w1 apint s 2 ROEKEKE T 2RAGOHH SBF P12
LICROGND L HITSBA2 OFEEEBENNIZIEE  BU Y2 B ORI L 541

T HRIMIC EA Lz, Zaud, SBA2 RIENZIIT DML O A 2 W BOG D3RR/ HE A T
HZEERLTWD,

TR ORER LY XRD, Raman, XPS, B— & BEALE TNV ERREL T OERE A A4 > BUSORNE
A THD LEZXOND, AWIEOMRITEEIT AT 2B ROFE —BERETH Y | Tk,
ERRR72E 2 BT RO T — 2 Lo b0 LI SN D,

(BEE] AWFZ213 MAECT-Ttaly OB &) 72 b D TY,
The GLOBAL project- toward the standardization of in vitro bioactivity testing for biomaterials
Seiji Yamaguchi' Hiroaki Takadama', Sara Ferraris?, Enrica Verné?, Francesco Baino?, Marta Miola2,
Veronic. Peretti?, Silvia Spriano?
"Department of Biomedical Sciences, Chubu University, Japan
2 Department of Applied Science and Technology, Politecnico di Torino, Italy
Tel: +81-568-51-6420, Fax: +81-568-51-5370, E-mail: sy-esi(@jisc.chubu.ac.jp
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EEZMD QOL THA >

P RCER R LA SRR
O EF'

ERRDINEL L T DI R AR BEBR MR S 72 AUE, 5T LW ERRET O 2 L I AR B8 2 J
%&Ltzﬁﬁﬁ%%@éﬁé HEZ T U, FEAMETIZEROECEFEEMOIEIE L S D
QALY 12X o T, #H LWEIESCEEEINIZTREE 2 01 %2, ol TIEA R R 1B RIED B [R5
=— RS R HARFEEEE (Unmet Medical Needs) TS0 8i g =04 SIS 72 & B0
RENTHBE O EHAENBR S ooH 5, L, RS TII—RAZRATHZRVWER
NEDAND—EEHRELEZDHEBELHNE, WIS EKRFERTHRET RSB HIIIFE
T 5, AIGBEGCBWNT TE) S, 2R NLAT v A ICEZ AP EBLVETHD, £ EE
T, f;‘zhc]:‘9%*%é&ﬁ%’z’m_%kmbhél:{éﬁ%;k&bé%ﬁﬁ>§<\ ARFILZENZTR
DDDONEREA L v 7 ROEBEHEMBHBE OXREITH D,

AR TIL, a§%§ﬁxﬁ§ﬁ$£§ﬂ70>ﬁﬁ%§ﬁiﬁf(J\]:Eﬁ fi. BB A, ANSHIN 774 (V) (2B THER
UTokkx 72520 % THE L, BT ORI~ 6 & kR iofﬁ%mﬂﬁ%wéE%&m
BR%E T i&<‘Eﬁwﬁu%$%kﬁb%6E$&m@mm7#4/®ﬁ PEZREZR L CTATZ 0,

BEFIC + web :

1. ANSHINTH A v a®7 N7 w7 2013 : http://anshin—design. net/link/index. html

2. EHEF, “ANSHIN” FHAr7mv=r Lk, HAEHBFESFE 117, 1144) , 180, 2014

3. BEHET, MNEELCNEIZE DN — 'H) ’C@/E'J[Jéﬂélifﬁ&%ﬁ}:?“f/f VR,
PHARM TECH JAPAN, Vol.30 No.7, 111-115 (1275-1279) , 2014

4. FHEF, EEOE (QOL) OFTHA v, Tﬁ%/%m% vol. 4, pp3-5,
2015 (http://www. design. kyoto—u. ac. jp/ronkouweb/vol. 4/vol. 4_01_tomita. pdf)

5. BHES, Wisoa il (BWHEFIEEICE DA XE) , 7 A U FiwE, vol. 6,
pp53-64, 2016 (http://www. design. kyoto—u. ac. jp/ronkouweb/vol. 6/vol. 6_04_tomita. pdf)

6. EHHES QL EFEEEEEIN © 727F2T7 V74 2B TCHT VA % HAMEW TS

118(1155), 60-64, 2015

7. BHEF, NLBEEEIiO “ANSHIN” TH A2 A FF /) Z20RELTEZLOOLY, FIA4HFnY
A b, 60(11), 721-728, 2015

8. BHETF, MAEEREHINOE LToEN, AT, Vol.44 No.3, 186-189, 2015

9. BHES, BEWALIUIMMMELHDTEA 50, THA U Fiwm5, vol.7, pp.46-54, 2016
(http://www. design. kyoto—u. ac. jp/ronkouweb/vol. 7/vol. 7_04_tomita. pdf)

10. EHES, FFHERICOWT—t FEE /b3 8RN E LTIRA S 7 — MR —, Journal

of Integrated Creative Studies No. 2016—023-a , Nov. 2016
(http://www2. yukawa. kyoto—u. ac. jp/ future/icis/wp/wp—content/uploads/2016/12/2016-
023-a. pdf)

SEBHE :

(REHMEZTDOFED 15 https://www. youtube. com/watch?v=m2rdNVVCRSA

(i EHEFEDOFY 258 ex. HEFEHE O7- O OEH) https://youtu. be/oYASpOMOtrY?t=3259
(mRKBHA F—72) http://ocw. kyoto—u. ac. jp/ja/opencourse/149/video04

(R Z)L~JLA) https://www. youtube. com/watch?v=h5U7cT vqls

ARTHY A A7 —)L) https://www. youtube. com/watch?v=_xxZWaoax2Q
(FEAW AW ES) https://www. youtube. com/watch?v=GbE5k6dRzQ0&t=3746s

QOL (quality of life) designing for Medical Technology

Naohide Tomita!

!Graduated school of Engineering, Kyoto University

Tel: +81-75-383-3639, Fax: +81-75-383-3642, E-mail: tomita.naohide.5c@kyoto-u.ac.jp

170



2B-08

) UBA DA AL LNEEME—EFMREEI DR F—JI252 5
ME

VHAE KRR FBE AT IERE B0 ERRRERI A 0 B, P AL KRR PG AT IERE o N
—varlxzy b=, PHAERFREGEE AR PRS2 T DR B
Ogik 15!, Hfa w&EM", £RE FH, H O &E°, Exk B0

[FE=]

M, BP0 ER, WERZR SIS A B REOEE X5 LT, EnEEAREET
HNLEOABNR KD TS, L, Vb v AR NLEREM ThHL A Rex
T REA N (HA) Bp- VU= n (B-TCP) 1%, TOBHAERNKREIEHFHTITITL
X2 VWORFIRTH D,

FZT. NLBOBFAEREZN ESEL—oDT7 Fa—F & LT, EHIC X 2B E
WCHEH Uz, VT, WEMIIIREA 229 A v Ay (o7 THRF) O5WEN LT, B
ML ZFAET L T D Z EDRH BN 7o TE T2, FATHFRICE W T, FERINTE HA K O
PEB-TCP 231 DB flE - B 2EMAER] 7 v 2 h— 27 {22\ T L7= |, B-TCP TlX HA Itk
~HE I EMEE S, B v 7Y v ZIK+- SPHKI, Cthrel OFHN EF- Lz, 512, B-TCP
B EIN L7 Elass g I Motz RE L7, ZoZtnb, XM AF~T U T E
OB S W ENT= A > 7V 7 RF- D EFRAEICERL L TV D ATREMEDS RIE X7,

A7 TIT, BN EHERE R L, WIEDOEWWET I v 7 A THHY VN (7 &) H
v (OCP) I H L7z 2 OCP X HA OHIBME TH Y, HA ~ LT SRR chLrvy
A F U EIRY AT, U UERA AU AT D, OCP F5A OfS#EENE, 1) BFMIaO P>
fbafRded2 2 & 30 2) 'BBEIE L B3O R IR W TC, EMEERE R T Z & 42
HEMNEIRS>TWD, 2D XK 51T OCP (X FJEAHDOMIEMEZ mD 5 Z &2 OCP DM EHESH)
PR DS B AR 2RI 7 v A h— 2725 2 DB OV TR LT,

[5£5k]

OCP N, O HA My R & RN FHE L, — il EIB I TEAE 15 mm OF A7 Z#{EfL L7, OCP,
HA T 4 A7 Blz~v o REHi~7 a7 7 — V%8 L, RANKL 77E 2 TR BRI k2 e <
7=, TRAP Qe )y V) 7 /L4 A 1 PCR IZC, OCP,HA EiZBT DME M baeE s B v 71 v
TRA-ORBNZOWTHF LT-, £, BEMaEERPicB 2 vy v altyr, VY~
feA A OFKIFHIERE L 2 L BIEICCTEE Lz, & BT, BRI D OCP, HA OfEsaiEEZ2 b
Z X #Er (XRD) (2 TR L 7=,

[#E5 & =52

OCP TIZ HA (2~ B M s MEtE S v, 1 > 7Y U 7RO 3Bl & 2k S87-, OCP 1
DB IEI U 7B il FIEIX Y CEEOBENEVMEM 2R L-, 2. RS on T
OCP 7> 5 HA ~ & BEHd~ 2 75388 & 40 7-, OCP DEEHEEN DS M- a7 2 2 h—
TR 5.2 T D ATRENEDN RIE S 7=,

(%75 3R]
1.  Shiwaku Y et al. PLoS One 2015;20:10:¢0132903.
2. Suzuki O et al. Biomaterials 2006;27:2671-2681.
3. Anada et al. Tissue Eng Part A 2008;14:965-978.
4. Takamai M et al. Tissue Eng Part A 2009;5:3991-4000.

Effect of octacalcium phosphate on the osteoclast-osteoblast crosstalk
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ERRIRER TRV LAEEDD RIS ZARREE TR F AR

VVEL - MOBHIF SRR REMEAT BT IS, 2 ULy v U TRERA RN TR
o IIAET-, 'AGHBAZE, *Fillip Witkowski, *Wojciech Swieszkowski

[#5] T, AERNTOM LRI SN D48EMEE LT Mg A4 fAnNED 5 Tnd, BE
W2y BRINTIZEBIAR A 7 > b ROSNIREBIEA R 7 U 2 —RNERAbEnTnbd, L,
AR o1« T X v 7 AMEE E NI RS e D72 . IER DO RHMES A RE L TE D
FIIARAICTHY . WWYRRHMET — % 21525 72D O FIESCKED K HENEH TH D,

Mg &4, IR OKE KIS, KBERELGET S, TOROH, T35 AJEDMRIZB T 5
ZEFLIER DN H S AU CUvD (C. Plaass et al. 2016) . &k 22 LI RIE, 24 3% A0 O I 37 PH. 3545 2 #1
= G OER - FEICEEEE LT I S, 2R REWVIE kRS2 & 2
LT WEEZ NS, ANIFER A7 Y 2 —Tid, A% 3 220U & W 9 BN [EE AR
WL —A20NT7H& 7= (C.Plaass et al. 2016) ,

R OZEIEEGEL, HAENLICE T D Mg AN LD KFERERL, BAELTKED
PEEORE DT o 2 HEAET D, ZHETO in vitro 3B L Win vivo iRERASE 6 . DR X
OMEBGEFE 21X, #HAGBAL O3 2895 EHEHI <415 (E. Zhang et al, 2009) , 72 H Mg &
ST SA 2N K0 ZEZHTEADAE U D0 E 0L, AT Z T ThR{#—r FMEDFEZETYH,
SHITIFBE T LICE R AREER D D, BFO A7 U 2 —|28WW T SRR AN B
Bra B L CWAD, FNTHEBROBERFICE W TERTEATERDPHER SN2 k. 8
HERHGRBR CIT AL U A 7 DI CE T2 L 2R LT 5,

Mg A4RT NA A L DEELZBT ., JBR EOA Y v MEIEHT 57201208, KRR ZEILE
U A7 ZdEUNCEH T D 2 ERAMETH D, 2T, AFETIE Mg 4812 X D24 Y A
7 DMWY FN A BRI E L. invitro (28T 2 ZE AR FEEB R FEORE 21T 72,

[32B2] #kFE LT 3mmé X5mm Offi Mg (99.9%) A L7-, 4fE2BAAE%,. EOG 12X
DB Uz, SRR & LTl B b IER RS S & BAE S 4U7- Eagle fie/ N ZEESHE (E-MEM)
ZELH U I IRIMGE 2 10%EIN L THWE, b MERRIC IS 1T 5 H AL E A BT 5 7= 9012,
ROl 2 DR OBREFIZ T L, 37°C. 5%CO, T Cla{EikB a2 £ L7-, —EHE%o
EHEMEEZ~A 70 X CTBEIC LV RO, e UTHRERI 2RI L Wi~z
BEHEME L, WERPICEH L Mg A AV 2 ER LTz, RIERBRK T#, REZ2EIRL, 782 A
FRUEE % OB G, HREE RO,

[FE R & B L] BRI O TERER Tlx, Mg 3Bt O 3 fRIC K 0 3 AE LKL, LIES <BUB
(ZE LT-IaORIE TR £ 505, 1 RE <RDICHONEBBEEL . fEmizmi) T LA LT
W<, = BRI IR A A RN S Z LIS ko T BRI SV 2 TR L. IR TERFH
DRI ENZEFLDTER M BIEE S Tz,

HEREAIR B IR AT L CL BRI OEHOR IR T2 & PRSI D, Mk 022U AU,
IKFEFA T LYLEOREE DN T o 2N RAFT D72 HHEHHE T OILBORE MR T4 5 & 224LF
CEITIHA D LHEI SN D, il Mg RUBOREFABROME A, HEAFIRE DS ST L 22 E
PN 2B b, —J, RIEE TROERERD L. HHAIRES &R, 2R
REWZ bR ST, RIEGROMRBOBBIBIZ LV | HRAIAINC &V JEE & O FEAEDNH
LTS Z LR STz, 4. invivo B L UMK T —# &L OB ZHETT 2 Z &1c kY,
ZELLIERL ) A 7 OFAEMSLICERRT 5 2 L AW S 2,

Development of the evaluation method for gas cavity formation accompanying degradation of Mg
alloy
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S[HEDRBT /N2 A bNZALOEBGERICRIZTEZE

PIUNR 2R BB A FE e A AR 00 B, 2 R R s B R E R T2 08y, ° pERRAT E e o 2 —
OwIl KR!, # =2y, 4 =, # "Wh', B &’

[#=5]

ERLUBNLIREE T /N2 A N THDHN, KRBT /NF A MIBEEEEIC L o TG E 2T 5720,
1970 S BAKEET N2 A4 RN TEMEM & U CHERIGCH SN TWS, KEET N2 A4 MBI
M2 TRT OO HZEE & T 5 B EEMEICHY . BEE LR D FICERS LV, Fix
VLR 2 W TSR RS CIREE T N8 A w7 oy 7 Rl cx 2 2 L 2 R L=, REET
NEAL NTa sy 7%, KEBET SZ A MR U CERIIC S VB R 2R, £, REET N
A M7y ZIZEFERERBRICEY T ) U7 BT BICERIND, REET N2 N7 8wy
TITHRIZ LD B V=TV UV TRICEBRIND 72D, HBEZAMRET 5 2 LIk » TE#HE
DRI D, N=h ARG TEAAN 7B UKD —DTH DN, FORAENEIRELE I K
ET AT STV, F 72 AMEALIZIE 300-600 p mOGRILENHFE LW EEb TS
M. REET XZ A MBI AREc AT SN TV, £ 2 TRV TR, KALED
BIRDIREET NEA MAN=H D PR L . GALBRDIRIET N2 A N DBARENMEC RIT R E
L7,

[526%]

IKERAL I NS O DR E T v 7 AFRANA A —ERE L, N A8 AT - R E
T U, KERE VS T D= DR U T, KB LD o= T0 DA, IRER(L L.
IREETI NV T DN= T DEFRFLL . U U b U CRIET X2 A "= LA L, B,
SN LGREERTHZ LI L > TRALED 100 m, 125 um, 150 u mDIRFET /XZ A "=
Lz LT,

FRIEFIZ 6 TmmOEREEZFELL . 850-1000 u mDIREET /X% A4 "o n=H 5B L OREET
PNE A NEERTTERBE 2R L, A 2B X4 8 B ICEUE A B AR & —BRic g . HE
ettt idg LTz,

[F55 & B2

NS DTN U ST KBBIE IV T DR ER Y v 7 AR U Z == B
NIRRT 2 L IR LS T DN b7 o= 2 &M, R XRD B3, SEM BZ O Sh
Tro BEIRBBIN Y T DN= T %) VBT BV O LKEIRITIRIET D L IRIEI VT T D= A
D~ 7 O FEREE R - T2 £ R REE T /X7 A MBS I Z & D3R XRD [F47 FT-1R 4347
SEM BIZZN D HER ST, 72388, IRV T INZ I N EIRBET /NZ A b= LD 7 afghe
TR ->TEY, WIS TR CE D203~ 7 nJBREOD L TH D Z L D HER S T=,

IREET /NBZ A SoN= T DERIE L OURIE T /8% A MEUBRIREERL 2 5 RSB KIBERICHEEA L=
. BETCOREFCHE R RIEMSIIMER ST, EN M2 R 2 E MR ST,
A 2 B OB CRUBIRIERL B L ON= 0 AR O W H ~O B S NER I N T, BB IRERN
ERITHARR AR SN2 o T, N= T AERIT R AL ER A~ D BS80S iR S iz,

HA 4 31 B O BB CRUERIRR OS5 b — OB RS FERINE A8 LTV A T AL R &
Niz, N=h BRI OGEIITEERINT A~ OB ENHE Th - 72,

B EITRILED 100 u mDREET /X7 A s o~N= T3 DFERIAMBL O~ = AFEERIIZ LR L T
AN iRty

ZDOFERNS RET NZ A FOGEIIFKAILN 100y mTH > THIMRADPHEETHD Z &
RALBEDS NS WA, BB &N L L 725 afReMED Rie S 7=,

Effects of Pore Size on Osteoconductivity of Carbonate Apatite Honeycomb
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The enhanced osseointegration of a novel implant antibacterial coating

Jiang Wu' %, Huifang Ren', Yicheng Cheng'
' School of Stomatology, Fourth Military Medical University, Xi’an, China
? Graduate School of Biomedical & Health Sciences, Hiroshima University, Japan

[ Introduction] Titanium implants are widely used in the dental area for the excellent biocompatibility and
biomechanical properties. Despite the follow-up studies have indicated that 10-year success rate is
90%-95%, the cases with failed implants still happen. Studies showed that bacterial biofilm on the implant
surface are the main cause of early postoperative infection, and may lead eventually to implant treatment
failure. The current research mainly focuses on constructing novel titanium implants coating with
antibacterial characters, which can inhibit early bacterial adhesion and improve the osseointegration for
postoperative infection. In recent years, halogenated furanone compounds attract much attention for the
following characters: 1). widely antibacterial spectrum, 2). effectively inhibit the bacterial biofilm
formation and bacterial drug-resistance, 3). biological compatibility, 4). no genetic toxicity and cell toxicity.
In view of this, our current research is to fabricate a novel antibacterial coating containing halogenated
furanone-loaded poly(L-lactic acid) (PLLA) nanoparticles (NPs) on microarc-oxidized titanium and
evaluate its osseointegration character for postopertative infection in vivo.

[ Experiments 1 (Z-)-4-bromo-5-(bromomethylene)-2(5H)-furanone (BBF) loaded PLLA-NPs were
prepared using the oil-in-water emulsion solvent-evaporation method with optimal preparation technology.
24 smooth cylindrical commercial pure Ti implants (3.5x10mm) were prepared and micro-arc oxidation
(MAO) treated. Then, 400 pL suspensions containing 20 mg of BBF-PLLA-NPs was dropped onto 8
randomized selected MAO Ti implants and then oscillated. Finally, the novel antibacterial coating was
achieved by cross-linking the nanoparticles with gelatin on the implant surface. Thereafter, 24 implants
were divided as 3 groups and implanted in the mandible of Beagle dogs. The postoperative infection was
induced through silk ligation and high sugar diet. Implants treated with minocycline hydrochloride
ointment (once a week after implantation) were set as positive control and non-treatment implants were
blank control. After 2 months, the clinical measurements including Probing depth (PD), peri-implant
sulcular fluid (PISF) and the mobility of implants (MOI) was measured. Moreover, bone—implant interface
and pull-out tests were carried out, respectively.

[ Results] After 2-month implantation, the clinical measurements of the blank control group were
significantly higher than those of the other two groups (P<0.05), but no significant differences were
detected between the experimental and positive control groups (P>0.05). For blank control group, the
bone-implant contact rate and ultimate interfacial strength were significantly lower than those of the other
two groups (P<0.05). Scanning electron microscope observation and histological examination showed that
more new bone was formed on the surface of the experimental and positive control groups. It can be
concluded that the antibacterial coating fabricated on implants has remarkable preventive effect on
peri-implant infection at the early stage.
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Management of Tumorigenic Potential of Triple Negative Breast Cancer by Nitroxide
Radical-containing Nanoparticles
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Tennoudai 1-1-1, Tsukuba, Ibaraki 305-8573, Japan, 2Master's School of Medical Sciences, Graduate School
of Comprehensive Human Sciences, University of Tsukuba, Tennoudai 1-1-1, Tsukuba, Ibaraki 305-8573,
Japan

oBabita Shashni! and Yukio Nagasaki'*

[INTRODUCTION]

Sustained elevated intracellular reactive oxygen species (ROS), requisite for cancerous phenotypes, has been
known to affect cancers in a positive feedback manner, by playing critical roles in survival, proliferation and
metastasis processes. Hence, scavenging of ROS to abrogate cell survival signaling pathways may therefore
offer a potential therapeutic approach to attenuate the progression of various cancers. In this line, we therefore
synthesized ROS scavenging nitroxide radical-containing nanoparticles (RNPs); pH insensitive RNP° and
pH sensitive RNPN, to impede the proliferative and metastatic characteristics of the triple negative breast
cancer cell line, MDA-MB-231, both in vitro and in vivo (Figure 1).

[METHODOLOGY]

RNP® and RNPN were prepared by self-assembly
of block copolymers, MeO-PEG-b6-PMOT and
MeO-PEG-b-PMNT, respectively, by dialyzing
polymers against water. Inhibition on MDA-MB-
231 cell growth and migration was confirmed by
MTT dye reduction assay, colony forming assay,
and trans-well migration and invasion assay,
respectively. Anti-tumor and anti-metastatic
potential of RNPs were confirmed in an MDA-
MB-231 xenograft mouse model.

[RESULT and DISCUSSION] Figure 1. Graphical abstract
RNPs significantly inhibited proliferation, colony
forming potential, migration and invasion of MDA-MB-231 cells, accompanied by decrease in ROS level.
Furthermore, anti-tumor and anti-metastatic potential of RNPs was observed in an MDA-MB-231 xenograft
mouse model via downregulation of ROS-sensitive transcriptional factor, NF-kB and migration regulator,
MMP-2 with negligible adverse effect compared to low molecular weight TEMPOL and paclitaxel.
Conclusively, our findings provide insights into the use of nanoparticle over low molecular weight
antioxidants in the redox-based cancer therapeutics.

Management of Tumorigenic Potential of Triple Negative Breast Cancer by Nitroxide Radical-
containing Nanoparticles
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DRV —LREIZE T EHRY I —ERIC L DHEEMED T EIL DB

BERBRTFRF B BT 50
OA 3, i A& A E-

[(#E] VAR —NIEEBEE RO N T2 VFEMTHY . DIvOIITHTR OWIME & HREZ 54
HIEHICREEEE LT, R ~—0WHE, fia, 777 MehlZ2{ToTE7, 20Xk
HWEIC &L - T RLENE, WHERFRE, BREUSEN R EOMREZ R SEL &N TE S, K
WHIETIL, VAR Y — WNER 2 UGS S A, BAUSZAT 9 2 LIS L - THEREREE L IS ORI,
SO L REORBZ BfE LTz, B/ v —Z2RNHEH LY RY —2ORMIZBNTRY v—%
RS, BEVE LS, ME ORFE, BREUSENER EMMEORBLE | IS S WE OWI -
Tt 7e EHERED R B A2 AT,

[FEHR] RIASK 1000 nm D U 7R Y — ANIZE / v—Td % 2-Hydroxyethyl methacrylate (HEMA),
BAKE A D N,N'-Methylenebisacrylamide (MBAAm) 35 X OSEEABALAA] (Irgacure2959) %#H AL UV
FRET (FEJEAKERST, 400 W) 12 L B EA%1T>7-, HEMA 7R U ~— (PHEMA) #WNE L7=h 7%
JV (H-Lipo) &2\ T, AKHRIRHIE & iZ i T BsE (TEM) ([Z X 5B AT, &6
(2. FHH%EE Ibuprofen sodium salt IBUNa) (2 X~ T, UK Y —2WNENZIIT D PHEMA OEfiFE %
FlLic, &bl WEHEARRAMNG T DI, W F A HEE S ~— D NGB-
Aminopropyl)methacrylamide hydrochloride (APMA) & HEMA OIEEZ1T-72, ZOIEAERY
~—WE 7 E/L (A-H-Lipo) (DWW T, FRIMLILARY R (FT-IR) IEIZ L D REAGEEM, K+
RIAEIIE, TEM #2272 ¥ 24T -7, A-H-Lipo D43 H#E (10mM, pH 7.4) ZiE 040 BE L 7-#%ic, 7
= S EWE D Fluorescein YK (10 mM, pH 7.4) Z 0Nz, W - fREEEE 2 Bt L7z, il
T, Hx DO pH, A A58 L ONREIZFB W T, Fluorescein O 288N 2 it L7z,

[ 5 & #£%2] H-Lipo DVERLCEB T, f1HAZD HEMA JBE & & HICE AR R L, BltAHAIE
JEIZ L - CHALR AP T& 7=, TEM #1221 0 | HEMA OHDOEA TIENEEKRICR Y ~—2v4E
L CHBNA A BN, —J7. HEMA : MBAAmM=370 : 30 DR TEESEZIT->72H D Tld, NEb
(R OAERBBE SN, KPRRZRE LIZEZ A, VAR Y —AIZHKT 2 1000 nm L0
E— 2721z 200 nm DI B — 27 NI S 2, OB 7 /U2 IBUNa 2335 & 200 nm f+F
HEOE—T7PHEK L, W TENZITo72E 2 A, FO200nm ({HTIc B — 7 BBl s, Zh
X PHEMA K. ORI X 2 b D LB 2 B, IBUNa I k- TH 7B AWNEOERER X UWE O
BRI (L ST D Z ENIfFT& 5, KRIZ, A-H-Lipo OD/ERLIZEB W T, FT-IR #IEH S APMA
& HEMA OEAZMERT 5 2 &N TE 72, TEMBIER LV, Z2EAI0A T2 X 57 Lipo WENITkL
FIEALNT, WEHESEPHEB L CTOWARTFRR LN, £/, APMA OREZHKIETEA
T 2% & RIS AmEA [ BT 5 2 ERborods, ZhuL, PAPMA A3 Lipo D PNEEIZ
B LREICH G LIz 2 B 2 Tnd, IRIZ, Fluorescein ORI E T 722 A, VR —
2 L H-Lipo & 7T A-H-Lipo 1ZE WM EZ R L, PAPMA &3 & & HICRINESERT S 2 &
Do Tz, EHIZ, Fluorescein & EHf A X 72 A-H-Lipo Tid, pH7.4 2>5 pH9.0 [ZEREE 2 2 L &
DL HOIRER R ST, BF 5 <, PAPMA (pKa=28.3) DFFEIRIES pH (2L > TE{E L.,
Fluorescein DERFFENZAL L THHIBIZE 72 E 2 TWD, Fio, A A VREIZL > THRERIC
WM ZRE T2 LN TE, ZOXITHEICHR Y v —ZER S 7', BEICK-
TYE OB & RFFEDN AT 2720, BRI E ORIL, S OIRNEGE L &~ G231
T 2%,

Creation of Functional Capsules by Polymer Synthesis inside a Liposome
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O LRTAO—)LEMMIE#HEE RNA ZH U V- mRNA BEESFIILREIL

VRSP R L/ F 9okt 2 )R i PESER BV ], -/ R A/ ~N— 3 & v & — (1CONM),
THUORERERLRT, THRRKTFBORE Y a ViR 2 —
OWH #Lt2 Hik EAM, EM !, fLE &% °, Horacio Cabral!, i —HJM!

[#E] A vty P —mRNA EEOEEHMROBRIZIBN T, FICEEHARZ#ERT 5 85
FRONREICHE R LIEgE T CT& 7z, — T, mRNAICEHT 5 & B b ez L0 %
OFFRIEERKRE LT T D720, HHDEEEMHIXRECTH -7, &2 T, HEEERELELE
fiffi L 72 FAAH8E RNA 4V 2~ —% mRNA (2N 7 U XA X4 5 Z & T, mRNA OFHFRIEM: 2 #ERF L7
FFE. mRNA DL ERi 2 TX 7o EM L7, LR 57 Kimic MU U U EbAgiEZ A 95 120
RHEDARY UgHZ mRNA DR Y AERFICHEAE SE5 2 & T, BERIEMEZ MR L2 £ £ nRNA O%E
HRTEALEH Z 10 | S8 mRNA U 7 F > OfREIR) EIZa%Eh U 7= [Biomaterials 150:162-170(2018) ],
Al 17 YR OFEAHEE RNA 2 mRNANDEE{LZEM SMUYERERIUDHEES  {E3E8E17nt RNADKES

EAIETH, TOREEENL PP s

C L 5T nRNA OBRIEER S ; S
BEEMICHB L2V L 2R w ™ T,

H L. Z OFHAi8H RNA % mRNA _ . " 17nt”

- o FREEDET BRERO#RE FREEO®S
SRR S Lz, A -GERED A L - EM(CEELEL
EWHIZIZ, 2L 25a—L < N
(Chol) ﬂ%ﬁl’fﬁ mRNA % FV N "%*éj\ mRNA7YFY RELCDF-HDOEREEEH
T I N ERENL ST, L2 EM1E{AERNAZ ALV F-mRNAD #EEL

[582] Gaussia luciferase (Luc)Z&EL mRNA |2, 5’ =R Chol EEAFHAHSH RNA (Chol-RNA) &
I~ fEFEE ST, £N%E o RKinlZ Chol EZFTOHRV ZF LTV a—L-RYBFFHr, 7
2y 7 HEAEKREBEAIEDLHZ LT, RNA S I BAZHE L, DN O IV,

g ey = mRNA ~ Chol-RNA D FEA DA EIZ L 59, K 60nm O ELANNEIT 7k +

DI HEER AL, 2712 mRNA 2N L7 2 BV OB RIB S ful-, A CHE 3% mRNA £54;
2 Lo = L —FE) (FRET) I 7E T, mRNA & 71 v 7 LEESEOE 7 ~D Chol J&
ERIZ L0 FRET 20328 ERH- L, 2 &/L27 TO mRNA O L 1 3RV VEERE S RIE S 472, — 5 T, mRNA
L7 vy 7 IEAIRO T DOI~D Chol HASHITIX, EEHMIRAEIZZL L2 o772, mRNA |
L7 oy 7 EAR ED Chol 2O AEAMER A, mRNA BEfEICEE CTH D Z & AR S,

M7 H CORER S fEMHERBER TIZ, mRNA & 7 1 v 7 HBEAIROM )7~ Chol FEAIZ LV .
Chol-RNA #UZ&AT L CRESRMMED A _E L, Chol RIEFFDE /372 /L & EE LT, iR TlyER:
RO mRNA A7 &N 10 5L Em ELT-, £72, TF A b7 VBRI KT 5 mRNA O & X #do v i
PEEAER CIZ, mRNA & 7' v 7 EASAKRDOE ST~ Chol EEMIZL V. 2 BADE O nRNA SN
KEHHIENT-, &5, FEEMMIC Luc mRNA 238 A L7- & 2 A, CholRNA OFEAIZ LY Lue
FEEhRMNA E Uiz, VL ED X 9 72 Chol-RNA #5412 X 520 51%. mRNA D Chol-RNA fEAEA7 IS
Ko PTHIZ ST, Chol-RNA IZEEE T DR EME-CRIEMEA iR ST, FNEREEE T
AR 72 B0 D Chol-RNA ZEA L TH, WNEAMEE FRBUCIZTEAERE Loz L
O, BEMEITHR I N, BEIZ, v 7 AM~SRGGENICEAT S Z LT, AR TOM¥EEZFF
fliL7=& Z A, Chol-RNA Z# 2% Z & THiTO Luc FBZh= 3 fEREE M F L7=,

Chol-RNA % W =@ o1 B ALZELO IR 2w FICRTh Uiz, 4%, REEITZ v,
mRNA (k& IR ERERE A BRI T 5 2 & T, BRx AR OKREA M ETE 5 Z LIS D,

Stabilization of mRNA polyplex micelles using cholesterol-installed complementary RNA

Satoshi Uchida'?, Naoto Yoshinaga'?, Kensuke Osada', Keiji Itaka® Horacio Cabral', Kazunori Kataoka'#
!Graduate School of Engineering, The University of Tokyo “Kawasaki Institute of Industrial Promotion
3Tokyo Medical and Dental University “Policy Alternatives Research Institute, The University of Tokyo
Tel: +81-3-5841-7138, Fax: +81-3-5841-7139, E-mail: suchida@bmw.t.u-tokyo.ac.ip
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EEENA Ty FF/ BIFOEE L /1 FHaeFT

FAPRZERF B T2 e m s FAL R R
O4R" HH#E - E#BH & - xR B K5 Ak

(#2127 V=LA VR EAKERED T
KoMz, VR =0 Y i ki 8D NL
BNCHERL S =T 2 RSB S, Stk v U
TRl EII LD LT HEEM S R & L CO%E
DREPNATION TN D, ET2008E, 2 OERB T/
B NLF R Fafed 52 & THELILOHEE
Mg T Y RF 2R FORRRBICHLIEBRNEE - T
Wb, Bl 20X, AR e T B IC i L
7oA 7V BF 2RI DORIZIIBL L TV D REHSOE X X7 BIZ L0 . BRetET ki 7B
PR CIX IR S 72 B AL 7 AR B PSR s Bk D AT LV AMERE7 EA RIS H 2 L b
TW5,

ZOEIBREREOL L AR TIIE L ZAND Z & T BT KT & AR SRR S
NHNAT Yy REENONRINNERST 52 FEEZRH L, oo ad 7Y v KT 2RO
HYEEX XY VT2 I LD LT, A~T ) T E L COMREME 247> 7=, (Fig. 1)

[EBR] ot SN U B F 2 hif (a7 7a v

FE#EL 100 nm, 300 nm) (ZOVWNT ., BAEHELH E

(DLS) 1T & 2R £2800E & i eE - iamMsEic L o

REBIE 21T o 72, WRIT, ZHAMEREE (BA D LT v —

AP —hr, AT7HA X3 um) LTt b FESEPA

HIE (HeLa #MAE) Z#KFE, 24 BFRIEGERE ., H0CIER

INT=v VAT I RAZEIL, 3000g T 30 43l

BAEZIT o 12, BB OERELE T OWIK % [IY

L. TOFENMRMEELITH Z & T U DT KA OMIAEEERZFH Uiz, £72. EO0EER OM
JaAEAF R 25 LT, BRI, ATEIC K> TE O A 7 U v FKL 7 BRSO &
NWIEPHEESNTWVDENE I DE T2 AZ Ty MEZKVFHE L7z, (Fig. 2)

[fERLEL] SEAWVEZNTROL Y BT 2R HERROEEEZ &L > TV, D THEHAET
HHZENDLS MIER EME "IN, /2. 2o U BT 2 RiFOME R 25l L 7= &
ZA,300nm DY B TIE 20 %FEEE. 100 nm DU H T 50 %R EE N30 7T X 0 Fl R 2 %50
LTWAHZERPDMNETRoTe, ZORMT., BOBIEZOMIAEFEEFTMLIZEZ A, T/
B2 L DBEE R ffEEM IR OGN N ERNbhotz, EBIZ, VxAZ Ty hOfER
726, Hela ffifid RIZHEL L TWAES /3278 (EGFR) 23, AR Z 21 L 7o ki1 EICHED>
ICIFELTWA Z ERAL MM E oz, X X7 TF O/D T W ERKEED B IKICRIETH
D, VU AERmMIMD TEAKHTHDL Z END, ZORMBITEREREEZ & e T2 is 7 R
Mok 7 FICHB SN TWDH Z L2 R L TWA LD LRI D,

PLEDOFERNS . MRS LTy U DR 2L, w0 EETT o 2 & T, FRAERE A
7V RE@ENORINAERT 2 Fika R Uiz, RAFIEFERRE CHlaIHRERIZHR & > ]
JEEMMETAZENARETH Y, EYF /X VT L LTCET TR L, BT & R R
WZHIH . T T 2R TER S L L CoORBEAEIF SN D,

Preparation of hybrid nanoparticles with biomembrane for potential biomedical application
Momoka NAKURA, Shin-ichi SAWADA, Yoshihiro SASAKI, Kazunari AKIYOSHI
Department of Polymer Chemistry, Graduate School of Engineering, Kyoto University

Tel: +81-075-383-2589, Fax: +81-075-383-2590, E-mail: nakura.momoka.35x@st.kyoto-u.ac.jp
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HERBEENATAILY bOZY RTLDBAARNFRE

VRGOS AEEIERT, 2JST & & 00T, P RARER SRR e EE TR, R b
EARERE, ° RO R PR TR ETSROIER, © DI E R R A B
Ol = "7 1L A, % R mfe 2h° K RS, K B55°, SpA i

[# =] SR #REPDTIE, FeHEAID B LR B2 2 LIC X 0 AT I
et 2 FH LT, BDAOMBEEFHET HIRETIETH D, BRI S VTV AR TIET
X200, EEENIEOMEND L THTND EIREDIRIELNRN D, RN O
AR I RIIFDUR A ZEICEE TEDE N AT LORENEENTND, RIFFETIL,
polydimethyl siloxane (PDMS)7> & 72 % & 4y 17 / I A KB O EE &G+ Th 5
polydopamine (PDA) Z{Effi9 25 Z & T, EKPIZ > — v D X 5 IR rTRE 7 MRk 5 1 R %
BAFE L72[1], 2 DT/ A AW CERBERORE L A 4 — RLED) Z & L, AR ATT L~
T ADENIZHEAIRZHET H & T HDIARMT N, 22X 5 PDT # LB LI=D THET 5,

[E82) 75 7 2 —%—% T, PET 7 4 /LA _FICKIEMERETERE & 72 5 polyvinyl alcohol (PVA)
2 L7, IZ, PDMS (base:cure=10:1)% A%, PVA J& D FIZHIEE U CTEME L S H72(80°C, 12
h), PVA/PDMS —_JEfi% PET 7 ¢ /L A7 B 3HIEEL . KFIZT PVA AR 5 2 L THE3RHE
PDMS 7/ %4 157-, Z @D PDMS 7/ % F—/3 I U ¥#R(2 mg/mL in 10 mM Tris buffer, pH8.5,
O; bubbling, 24 h)IZiZ{ET 5 Z & T PDA % 7 / ERIEIEM LT, O, HBoiv/cT /i
DA IN X — 25 IERBEZRA L% v 7 2L —v 2 VBRI T L 72, & 512, PDA
&R L7~ PDMS 7/ HEE(EER 650 nm)Z T, ITHREEERR(NFC)F LD ko ks L Ok n
LED 7 v 7°(7.0 x 11.0 x 0.8 mm, < 100 uW/cm?)Z %> R ¢ v FARIZE 1R U, AR~ O5ME
EHTDRENT NA AZAERL U T, I NI 2 A L7 B AET A~ 7 A ERLL |
PDA {&fifi PDMS F / #EIROBEFEVEEFIH T D 2 & TRIET SA A% K FICAA Uiz, SR
5. (Photofrin, 8 mg/kg, 2 [ENTIWNT, MEEHIZXT LT 10 H ke TR L7z BRI 1 XD
ZAbZRRRFHICHE L, 14 BRRICRT 20 B OMRY A& L 0 158 % O B8 2 37N L 7=,

[FE 5 & 252] B aXEE PDMS /7 HIE(IEER 560
nm, Y 7K 1.4TMPa) DS 1%, X v 7'/ L —

3 VRBRIEICCEMIE L7z, 7 IS AR (B B
) NOHBET S ETICET AL FRAHEE T RLX
—(W/em?) & LTHEH L7=LE Z A, PDMS J / (B
560 nm) CiE 10.5 wl/em? Toh > 7= D% LT, PDA {&fifi
IR 650 nm) TIEAI 5 50 50.7 wl/em? TH Y, 0.8mm .
0> PDMS JEIZ R LTI 25 (OB %7 L 7e. e e e o e elizing,

iz, PDA &£ PDMS F / %Hﬁ(ﬂ%@%@ 650 nm)@l“(%ﬂ‘ the nanosheet. (b) Wirelessly-powered red and
I L7 LED (5']3 . ff%)%\ ST T L~ ™ 2 DR T I green LEDs in mice (Reproduced from Ref. 1).
L7-(Fig. 1a,2 x 2 ecm?), MG EHT 7 T2~ U A — U FICRE L, I3 LR -
G 72 6 PR S A HERR 4G B (13.56 MHZ)IZ C Efifi L 7= (Fig. 1b), Photofrin Z £ 5-% 10 HMIZ H 0 58
MBI 2 BE L2 & 2 A, 1RRBECIIES A4 OB K ZME+25 2 Lokt Lz,
BRIRWNZ 212, REJROSGEIT IS 10 84 1 42, SR O%5EI2E 10 fEHH 6 [HA4RiET 5
T EITERII L, SEIR OG- E T ITM A SEI T R 22 P R (B IR . AR ) S 3R BT,

[ STHER] (1) Yamagishi, K. et al. Nat. Biomed. Eng., in press (2018). DOI: 10.1038/s41551-018-0261-7

Local Photodynamic Therapy by Bio-Adhesive Optoelectronics

Toshinori Fujie'?, Kento Yamagishi®, Kirino Izumi*, Isao Takahashi®, Hizuru Amano, Shinji Takeoka®, Yuji
Morimoto®

"Waseda Institute for Advanced Study, Waseda University, 2Japan Science and Technology Agency, PRESTO,
3Graduate School of Advanced Science and Engineering, Waseda University, *Graduate School of Medicine,
Kyoto University, *Graduate School of Medicine, The University of Tokyo, *Department of Physiology,
National Defense Medical College

Tel: +81-3-5369-7324, Fax: +81-3-5369-7324, E-mail: t.fujie@aoni.waseda.jp
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2 bar R 7aieErHERE (MITO Cel)Z AL - HIRR S HE R & D IREE

HEmE R KRB EAIERE, LB RTEREE R
Ol BE', BrEs B2 xRk Kz, B BAS B E FE'

(5]

DAREITIBIZIR IR TH Y ACE FHEIES BRI LR E M e M 2 =323, D 2 B
TR 72 B PRIEI TS S TunZewy, DABsRffilg (Cardiac Progenitor Cell [CP Celll])
R, DADIEIC R DI65E L L CREEERRBRICB W C, ToFHAMERRO LTINS, —
T, Rt 7o BRI AR NN EE L STl BfEiao I b2 KU TR R 27 ERNR
HELTHESNTND, Fxld, BEA NV AREFRTH O MIEN ATP FEAZH Y I har ®
V7 gl L7 DAl (MITO Cell) Z#BAEICH WD H T, R LILLAREREICBWNTHLA
DA FTREIC 7 D & & X 7o, AR TIE, bR b L ARAPTH 0 MIfaN ATP
PEAZM S I by RU T 25k L7-BAEMAE (MITO Cell) ofiEis KL OVLHEE T V& V-
MR BREREORGEEZFEB E LE LT,

[52hx]

MITO Cell DREZEIE, Fox 23BAZE A HEWD T & 7= Mt BERYHLS- /7 1 7L, MITO-Porter % FV T
CP Cell ®X bz KU TITHIERILAEE - X by R U TIRERETLERE 2 7 3 2 H6REME D 171 A
7 hm—/L (RES) Z ik LI L7, WIZ, = 7 AL MITO Cell 25 L7ctgilc, X b=y
NUT7#FEMEZAETD RV e v o aEERG U, R FER 2T L2, S5, M
Fli#% D LERLER O FR b A b L ZARRE 25 MR SE ~ — 7 — - DHE BEtEMR % & 7 > & LEEffi, TUNEL
BEEANTT R b= AR E D7 LT AR b= AFEREEH LZ, £72. 2 hayv
NUT7HREEZ EEMNVIREP CRIEZHWT, I har RUTHE - I har R 7RERHICE
M3 % mRNA R BB 4 &3, Blue-Native PAGE % VN TRERSNHE ST R 2B LT,

[F55 & B2

RE VLB DHIEET Vv~ 7 A% W AFSRRBR O R, fE3dik - CP Cell BAHRETIL 2
BEEILAINIZ 2 TOMRIKRFET Lz, MITO Cell BHERETIE 1 22AZICB O TH 8L ENATF
LTz, MR O Dlgka R OB {E A b L AIREEZ FEAN L 7255 5, MITO-Cell EAEFE TIL DHE
B AR D BE N 2 309~ DE A A BIER STz, 72, TUNEL 52 VW 725 lic - T, MITO-Cell
BRERE TR~ 7 AR L RREDO L~V E TT R b —Y AFEUNIH S TV D F 2R LT,
5T, DO hary RU THEREZTM L& 2 A, MITO Cell BAERE ClIMEE ~ o AR
ERIBEDOL~VETI hay NUTEEFRENEEL, 2 hay N 7 IERSEESIRORE
T HHELRER L, MITO Cell BALEE CH RN RIRRESIRNBIZ Sz, AFFIE, I b= R 7~
D FPEFEDN DM AR R I O Al A ) B 53 2 PTRENME 2 MGET 2 AW ORATH 5,

Validation of cell transplant therapy using mitochondria-activated stem cells (MITO Cells)

Yuma Yamada!, Jiro Abe?, Daisuke Sasaki?, Atsuhito Takeda?, Hideyoshi Harashima'

! Faculty of Pharmaceutical Sciences, Hokkaido University 2Department of Pediatrics, Hokkaido University
Hospital

Tel: +81-11-706-3735, Fax: +81-11-706-3734, E-mail: u-ma@pharm.hokudai.ac.jp
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NTF MEMME/NOZRMEDEBBEE T O X LEEFS

VESLARBR ST IEE o X —WFSERT  AEREE TS, GRS b T
OB ="', & fEKER" 2, FEzEM>, [k &'

[#S] mAR A TileE T8 L
e~ N w7 ANAFME~ L&
fasng Z & TRMA M E BRE
WRIFF SN D720, AR AT
& ~DIEH bRFF STV D, Figure 1. Peptide-modified small-diameter acellular graft

L2r LR BEEA A T & Rk
WCHEH Buor~%H) TR Z 5 AR A B U722 T UXZ D% O E LTz g B Ok Rk
2RI TE RV, T E TIH A 13, I bR ONIEEC REDV < 7"F R & [EE Ak U 7oAk
ARIO/PABANTIE ZFFE L, =7 X ~OBAEIZ LD NEE 2m, £ S 20-30cm @ Long-bypass
graft OB & RN L 28 L7z Figure 1) [1], ZoO AT L, EE(L L7z REDV ~7F
R2SBAE R C Ofu AR A & O & EER T 2 M RAlBRMaoE R4 (1 B~3 B) e
WZ& D, MmREEA R L CLE LI AR E R T, —77, e ST N ECRITBRR AL DAk
b, TSRO AL, - R COMERFMEICE W TEETH L0, T OFZ3H/MIC
R L7537y, £ CTARBRTIL, =72 L vX2 0T KRB ~DIRFTE B 5
NI N ABHERHIZ L 0 . F - RENZIIT DR - PR C O/ £ 7 7 & 21250 T
N L 7R R A IE T D, S HIT, 2 DDOFN D HNB LB O, BErE#IZBIT D
AT N T 269 5 Medication O EEMIZOWT O CTiia T 2.

[EBR] #F 2 v OBk A M5 E AL & DNase ZUBFRIC L 0 BRARR L L, B 2mm /NN T
/g M~ Y > 7 2% /ER U7z, Pro-Hyp-Gly O# 0 i LELAI & | WEGHIRa#EEE R A A T
» 5 Arg-Glu-Asp—Val FlF| & fES ST F & HW T, NIEIZ REDV X7 F K& [EELLT- b
DOEMH L, - AEMOMBE AL 27201, =74, YXOKRREIR, EF#EhR
R D RIPTERMTIC LD ATIMEZBE L, B 1, 3, 127, A%ICHEBEZRE Lz,
#%. CD31, CD105, (D34, Flk—1 Dfafsyuta s & NEAL DR, o SMA Yefah & PEIC I8 1T 5 g
A O BRI - UEF Y o E2EHE LT,

[FEREEZLE] vXICkToEPTERICEIY ATIEEZB
fEL, 1B MERfFEBEERT 2 —I2 X 0RO, BRE
NI Z i L CRfetlc L0 B LR, mEN

P VI N BCRIRAE A3 TR S AU, FIREHEIEI T 1T o SMA THA S
DA RN EE SN (Figure 2), Native IfiLf & Bbifig L
TR D I o T2, FRRIZ, 2 =7 X ~DBHHE
2 L0 NRECHIREIZ 31 DA O BT v L & RN L7
FE O R R STz g Wﬁ?ﬁﬁﬁ%ﬁ%ﬂﬁ@@i\ Bt 3 Figure 9 Maturation of
H CHIBER~— 1 —OFRBLNHEE L TRREIL L7c, & 51T, regenerative blood vessel tissue
PRI I o SMA BRI 2 3R 7= Z L v  BAE 3 » A Tif. after tf\nsplgntat@on for 12
AR OME ST 5 2 LA S e Aotz &b, months. ™ luminal side
APTEROBRERER LV | WSS Tld Native &I

DTS D NEIIEANZBICEH 5 L T D E L LN E o T,

Loz vt 7T NMEMRMRLE OBMIX,. 3 » A THIERE O REYL & FIERESE DO

AT 5 2 & CIE RGO E 2 KBYL CE 2T RSN,
1. Mahara A. et al. Biomaterials, 58, 54-62 (2015)

Mid and long-term process for tissue regeneration of peptide-modified acellular graft

Atsushi Mahara', Kentaro Kojima' 2, Yoshiaki Hirano 2, Tetsuji Yamaoka'

'Department of Biomedical Engineering, National Cerebral and Cardiovascular Center Research Institute
2 Faculty of Chemistry, Materials and Bioengineering, Kansai University

Tel: +81-6-6833-5012 x2637, Fax: +81-6-6835-5476, E-mail: yamtet@ncvc.go.jp
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ERfEEA D02 TR T —Z2ANEIERSHEOREICEL
é FE'-[I‘-I]- |$'LI\J§1|_.\II:|
lﬁﬁkmmmlZ%EkM?éﬁI,UW@@Q4%EkEI%@%ﬁ%t

OREIRFEER T, R 2, FEIH—RE 2, GHHFIER 3, FTH#B 3, MRAERES 3, WA 24,
RRM— 24

[#Z]

EARNIZEAT D & insitu Tk R

RTNERKT DA = BT

R ~— (IP) 1%, Mild7e &%

fift - BRI T D2 LN TE LT,

e P22 R B bR S5~ D 5 703 44

FENT0d, FxTINETIC

ERYE TP L LT, AT R T b Scheme 1. Preparing of [DPMP/tri-PCG + tri-PCG-Acryl] IP formulation.
V-7 a— g EAIK (PCGA)

LRV x=F L7 Y a—n (PEG) »Hikd bV 7 ry 7 EAKR (PCGA-b-PEG-b-PCGA) (tri-
Paﬂ%%ﬂkLﬂf-%@E%Vﬁ%xNV?ﬁibfétﬂ)4%LE$T1 IR IRE LT
BIEZIERK LT D BITALFEME TN~ EBATL, AN TRUIM 7 VIKEEZMEFF TE 5 IP VAT A
s LTS 2, tri-PCG-Acryl /KSR &, KITREZR 6 'BEET 4 —/L"Cd % Dipentaerythritol-
hexakis(3 mercaptoproplonate) (DPMP) =Wzl L7z tri-PCG X B/VKIER ZIRG Lic 1P A % B%s
L7z, ZOHFITIE, BEEFITHEWIBANESE L THEZEEERICE D ZFubniiE 2 - 725
L,Kmbcztwm%f%ﬁawi/&ﬁ i@ﬁﬁ%ﬁﬁ@ﬁ#ékw@mmmn,ﬁﬂ@
M7 F NV EKRT 5, —77, IR M IE(Adipose-derived stem cell: AASC)IZAEZ I A FrRE72
i Y — A L LTHER SN TEY, AdSC B3Wd %A M UA N iERAEEM 2R Z &
IR EPHESNTEY, AdSC DERNEGITMBHEICAHTHL EEXON D, AIFETIE,
A 72 7 AL Z 7R T IP AT A% VT AdSC Z (RINEE G L7t Ic B GERALIC & &, 1k
A DWW B X o GHEZEE - BAESED 2 L2 BRLT, IP KB E AdSC ZIRA 4,
T AL ST OMI DAL K OHEGE, S 512 AdSC DBIRFRIUTOWTHRA L, MmENK
HERCHESE IR - (VEGF) D 43 Whie ) 22 i AL L 72,

[525x]

WST-8 assay % HV T4 1P BUHIDOKIENR D~ 7 AHEHEZFRING 1929 1247 2 Mfa sk & fi 4 L 7=,
% 7= Live/Dead assay |2 X ¥, IP 7 /L TS L7-~ 7 AHKE AdSC OAEMas & 5Hl L=, il
T, IP 7V CHEFE L7z AdSC DY A M A L o3lRe 2 AT 572012, FrERH IP 71 Ths
# L7 AdSC OB{s 17814 RT-PCR THA L7z, S HIZIP /T &> T U 2D LEMENLIC
Bl LTAila & 7V OFRAFIE 2 #0677 ~ Uk AdSC & TP &2 IV TRl L7z,

[ R & 522 ]

IP BUHI[DPMP/tri-PCG+tri-PCG-Acryl [/KIEIH DR FE D 1.0Wwt% D FEEOMa A7 1T L& 80% 4% HE
FLTWOMENELNIZ LD, ZOwEMEIIMmD TIRWZ Lo le, MBRG S VB &
WMEFRAE T V2 VT, AdSC Z 8538 L7z & 2 APTERMIRIC — &8 Lo LM s 71T
REFTELZ L LM ERoT, IP 7L THIE L7 AdSC @ VEGF OFBLT, WL L
E0 BTG SNV TER LI REWZ LB gnolc, ¥ U AL ~EAELD AdSC
DIRAEMENL, ALFRE TNV E RN RENZ E b bMNE oz, UL EXRY, IREISERAES
fEPE TP 1X, AdSC Z MWt OIEROIBEIC L > THHTH L EEZ BN D,

(%% 3R]

1) Y. Ohya et al., Polym. J., 2014, 46, 632-635.

2) Y. Ohya et al., Biomatar.Sci., 2017, 5, 1304-1314.

Local injection of adipose-derived stem cell delivery using biodegradable injectable polymer systems
for ischemic heart disease therapy

Yuta YOSHIZAKI!, Hiroki TAKAI?, Soichiro FUJIIWARA?, Masaaki 113, Hiroaki UCHIDA?, Shintaro
NEMOTO?, Akinori KUZUYA?#, Yuichi OHYA?#, ('ORDIST, Kansai University, 3-3-35 Yamate, Suita,
Osaka 564-8680, Japan, “Faculty of Chemistry, Materials and Bioengineering, Kansai University, *Osaka
Medical College, “CEMP, Kansai University) Tel: +81-6-6368-0818, Fax: +81-6-6339-4026, E-mail:
yohya@kansai-u.ac.jp
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ENBRUEDRGBDIVIVITIVEANICEBZLDHRATATIVETIOID
il

AR BRI o 7 — RS AR IRIE TOE
Ot #r, Wi 4=

(5]

DFHFEZE (MI) (X2 7V IE NTRIRIEIC K 2 D sl & DIER OB (DT 4 7
V57U 7)) Otk WASNTZTFANELEEELE L, DD S5 A N 2089
HZEIZEDEBEZLNTWDM, UL, FEEDGHRED SN EEANLTGA, EEEEIIEL 25
HODIEREN U E LW EORENDH V23, KEIEOIGEA =X LIARAREETHS.
Fox ik, RIEMISSCHAMBNC X 2 EBICEET 5, YL oAnfE GREFHIR) ICFB LTy
5.

FENEAT DNV 7 47 aA L (SF) 1%, KBIREEZ IS L LT, HEREAR Ik
DWER IV ETERT D, SE VI, FOREICL Y, % Pad 6 MPa b D JAFIHIZE B E A
MR EZIRT 208, ELRBEEAZHER LSS NFERELZA LTS, £, invivo TD SF 7 /L®D
A RIT A N RGN (EC) ICEBEND B THIMIRIET 2~ 27 0 7 7 — UoRHE A K
D2 EDRDo TWABL RIS TIE, SF ZVDESREZ BT 5=, ZIILN~D EC D
HZRETHTF REERIL, ZiLC SF ¥V & EfiLT-. <7 F NEffi SF 7/ (SF+Pep 7
V) 1% SE FIUIZH R TEWESMEEZ A L T =2d, mZA Va2 MIET/Lv7 y MaEHL, 7
IV DL RME IS AL DIRFN TN RN T B A FEt L.

(EX9|

B AR 2 KRIG#E BT 2 VW C, EC RIEEETF RE/ER L. A7 F RiX, EC 85
P REDV ~<7"F RGN A R 4 QK ~7'F R Ebiksd. SF 7V (SF, 2%),
SF+Pep 7 /v (SF, 2% ; <7 F I, 0.012%) ZAFR L, —#bEfatEic Lo frERzfllE Lz, &
7o, W7 V% SD 7 v b (7—9 s, &) OFEHE FIZHAL, —EMFEICERY L TRk
FHAITO 2 & THILOAESREZZE L. SD T v b (78, &) OFEERA KAREET 5
ZET, MIETVEERI U, #gkn D 1 8%, FEZEERIC 7 L% 100—150 pL A L2, Z D%,
12 I D=3 —FHli 21TV, ARk (LvDd), A2 AR (LvDs) & #HlI L 7.

[#ER & &4

SF 7 /v, SF+Pep 7 /VDHMEHIL, WIFINLHHK 8kPa TH Y, X7 F REAHIZ L 2 HIEEOLE(L
TR o To. W VET y SRR TICHA LSRR, X7 FCEMTHZ & TSF7
NASOIMENMIE, ~27 a7y —TOREMEE I, F£72, SF 7V, SF+Pep 7 /L D3
PEIZZNEN 3.1, 1.8 weeks/mm TH Y, ~T7F FERMIZ L - T SF 7LD EnfiEEn A EICHE <
Rolo. £ T, SFZV, SF+Pep 7V & ZNEIUK - @BAESMES LV E L TMIET VT v MT
A L7kE R, SFEED LVDd, LVDs 1%, SF+Pep FEDZ 15 IZHART, AREIZIKWVEEZ R LT,
Wo T, HEAINTZ SF ZILVOAESRMENREWE, MIZOLIERAZIIH SN Z LRS-,
Pk, _7F NMEMIZLY, SF T NVOMMERE (S TIEDMIEELZL LGS 2 &, L
FEIZx3 % SF Z AR ADIRIEN NI T NV DAL GREN BT 5 2 LR STz,

[2% 3CiK]
[1] JACC Heart Fail 2013;1:252, [2] J Card Fail 2009;15:629, [3] PLoS One 2011;6:€21571, [4]
Biomacromolecules 2004;5:786, [5]J Mater Chem B 2017;5:7557

Effects of biodegradation of a silk fibroin hydrogel on the prevention of negative left ventricular
remodeling after myocardial infarction

Yusuke Kambe and Tetsuji Yamaoka

Department of Biomedical Engineering, National Cerebral and Cardiovascular Center Research Institute
Tel: +81-6-6833-5012 (ext2637), Fax: +81-6-6835-5476, E-mail: yamtet@ncve.go.jp
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AR/ NOFEBARYT 5 7 FOERL & in vivo FE1H

"HORER SRR MR DA SERT WEIE T T
PHURERERIRT: AR T2 EAT B A B A 2 D Y
CWE - MPEHETERERE EERT ) T =% T 7 b =7 AWHTERLA
OffA RBFH M WT BESL® sk JK# 2 R §— 20, BE AR

[#65]
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FTHEPEAS IR S LT decellularization.
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S =R g R~ — B DR S
N5 Mg B8Axx 74—/ K&e&, 1R
SNV TN ENN— T =TV
(M) Lotk WEERTT U N —v
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PR SN D — 77 MR OREIZERD b, GO0 L
MRERIITHREID BRETH o, 22T, U A—E 2
TR Sy fi iR 2 F2 b L 7, % ORE R SF/PTMC=50/50 T
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o FERTIEL, SEMUMERY v L4 2 kb)) 7743 sheets.
— 3 — F OBRFEMBHTHERIZOVWTHHRET D,
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Proliferation and Organization of Encapsulated Cells in Phospholipid
Polymer Hydrogel Networks

"Department of Bioengineering, *Department of Materials Engineering, School of Engineering, the
University of Tokyo
ORen ZHANG!, Tomohiro KONNO!, Yuuki INOUE?, Kazuhiko ISHITHARA!*?

[Introduction]
The salient properties both physically and chemically make hydrogel the first candidate of the scaffold
material in the field of tissue engineering. For the tissue engineering and tissue regeneration, the scaffold
materials provide sufficient spaces with network structures for cells to invaded in and regenerate a new tissue
with the base of the scaffold. The researches to date mainly focused on the influence of scaffold material
properties on laden cells. But the bioactivities of the laden cells inside of the hydrogel will also change the
properties of the hydrogel, which is rarely concerned. In this research, we focused on the laden cellular
activities influences on hydrogel. The poly(2-methacryloyloxyethyl phosphorylcholine (MPC)-co-n-butyl
methacrylate-co-p-vinylphenylboronic acid-co-n-hydroxysuccinimide) (PMBV-NHS) and poly(vinyl
alcohol) (PVA) were selected as the platform material due to the high cytocompatibility of MPC that
suppresses the adverse influence to the laden cells. From this research, the property change of the implantable
material in vivo can be better investigated.

_18
Q
[Experimental] % 15
The PMBV-NHS was synthesized by a % 12
conventional radical polymerization process and a,0.’- g9
azoisobutyronitrile (AIBN) was used as the initiator. % 6 | —ewloual
The chemical structure of PMBV-NHS was verifiedby 8 aw/cell | 1 | | ] .
'H-NMR. 5 wt% of the PMBV-NHS and 2.5 wt% of  * %" 1 2 35 4 5 o 7
the PVA medium solution were used to gelation. L929 Time (day)

cells were laden in the hydrogel with desired cell  Fig. I The storage modulus variation with laden cells.

density. The medium change of the hydrogels was ok p<70.01. (The initial cell density is 10° cells/rnL.l)55

performed twice per day. And the weight of the g, 6 s g
hydrogels was kept constant. The storage modulus of 3 5 42
the hydrogel was performed with a creep meter. And  § E4 X
cells in the hydrogel were released by dissolved the ﬁ %3 v E
hydrogel with sorbitol/PBS solution, recollected the é. g 2 135'§
cells and counted by using a hemocytometer with g 21 13 E
trypan blue staining. % L, s . s . g
© Time (day) n

[Results and discussions] Fig. 2 The variation of storage modulus of the hydrogel

The PMBV-NHS was synthesized successfully by ~ with cell density of laden cells. (The initial cell density is
conventional ~polymerization. After 1929 cell % 10° cells/mL.)
encapsulation, the relationship of storage modulus variation with laden cell proliferation was investigated.
From the results, it is obvious that the storage modulus of the hydrogel kept constant without laden cells. On
the other hand, with laden cells, the storage modulus decreased (Fig. 1). After that, the cell density in the
hydrogel was investigated and accompanied with an obvious increase in the laden cells, the storage modulus
decreased (Fig. 2). These were due to expanded network structure by the cells during in situ proliferation of
cells, and the storage modulus gets close to tissue (S. Lin, et al. Pharm. Res. 2011 28 1422.).

Proliferation and Organization of Encapsulated Cells in Phospholipid Polymer Hydrogel Networks
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DM R D&RES

| BEE S AR R R TR SRR AT A v TR, 2 B TR B T 2bes kbR,
B E G B R 7 PR T b o7 B
OJtm  HeEK', AR A2 =W BE° 7 FHGES, VR 0

[#85 ) A PNTELEE 3H-0Rat: - ki1 X B I NS5 1 DB 3 | IR Z AR DA ZE 72 L UT4E,
IR 2 Flih & U CAMBREZMHT 2RANER SN TWD, O TR &g BR N E
HEXNTEY ., DAMROERIEEIX 43 CRETH VY . IEFMNN & Hhlk U 7= BRI IERIEE DMKV
ZENEMBLNT WA, ZHUE, DARBAOSEE HSPT0 OEBITHNAE LR W2 SIZEKR LTV,
INSOHETHOY LN BT, FHKEELZZILSELZLICLVf5 LTS, 20
X9 RGE . EBRICHIRICA G S BUIRIT R CH Y | F o5 al e BRI B 72 X
H— NI D, F T OARMFZETIE, B AR RS I 23 Al 7o 4 B B AR EE 2 7 3 A A &2 W T, il
JRlCE R, Bz 535 2 & TR R A e 5 2 & Ui, BARMICIE, 277 —
> DRI % A5 U7 BR O AR 2 JE L, £ OB HSPT0 OZEENZ DU TH R gl &k
LEERICE VT 5, ZOE—BERLE LT, KT, A TH 2 =BT OSBRI &N
B A AR IR AT 3 2 BRI O 56 ORI FIZ OV TG LIRS R 2 S35,

[52Br] £9°. MIIROIEPIRE 2 W5 5 KB E1T - 7=, B2 miEEEH 25 7T HE 70 4 8 Sk la ks
FTT A A (Figure 1) [CHIAZEREL, 37°CT 1 AREER LI=1%., 2 B O BRI 215 L
7= BRI 545, BEHAZHAZ TV E 512 37°CT 1 HlHEIE®E L=, EEilaiofEiL MIT
assay |2 X VAT 7=, WIZ, BRI & ZETFM iR O BIFR 2 Mt 9~ 5 7= 60 . BRIBEERT & 30 47,

1 K5, 2B & U CRBRD EBRZIT -7, HfZIT, BN - I E &40 3R LA E LT=56 OB
N = PFEA S A BN E T A R 5720, 43°C, 12 4y & 37°C - 32°C, 12 4y DEFIIH %
10 [A# 5 TG L 723556 O AR 2 554 L 7=,

20 40

—  Serew (A) (n =4, meanSD) A Metallic (82 (n =4, mean+SD) A Metallic
& ® 24 well 2 ® 24 well
8 15 I I ® 30 |
0 L0

PDMS 2310 | 23,

Substrate < s * oS
52 5 <
55X 5 F o X |

—— Peltier element é _E 10 I
5
2 0 s s s s L & z 0 X X X ! i
T Heat sink 35 37 39 41 43 45 47 49 35 37 39 41 43 45 47 49
Temperature, °C Temperature , °C

Figure 1 Metallic cell culture device Figure 2 Relationship between number of viable cells and
controlling temperature of culture surface temperature of thermal stimulation 1 day after heating for
2 h. (A) normal cells (NHDF), (B) cancer cells (MCF-7)

[ 258 & BE2] MTT assay (2 & 0 AMRdE A IE L7/, IER MR (NHDF) 13 47°C, 2h O ZIl%
TIEREFRTOMAZER L, 45°C, 2h THIFEEOMILNFEW LTz, —F . BAMIK (MCF-7) X
47°C, 2h OB CIFIE R TOMIAIER L= DK L, 45CTHH 8 FIFEREE DM 5EH L 7=
(Figure 2), ZDZ &b, AMIES EFMIRI S LAAMPESMEWZ L3R STz, £z, B
FIERR R & AEAFARI A DBIFRIC RN TR, 1 RFfEC 2 IR O BRI &I TIE [R5 ORI 2 R VR
SNz, SHITEN - BHIZRED IR LT3 2 — 2 ORI W T, @ELRE L ik L7285 a1C
BRETR LN olz, ZOZ LIE, 12 53 OEERE CITMIRDAESEIC G 2 2B/ SN2
LR L TV D,
The effect of thermal stimulation with metallic cell culture device on cell-killing of normal human
dermal fibroblasts and MCF-7.
Yuta IDA', Yuta KURASHINA?, Shogo MIYATA 3, Kenjiro TAKEMURA 3, Jun KOMOTORI 3
I School of Integrated Design Engineering, Graduate School of Science and Technology, Keio University,
2Materials Science and Engineering, Tokyo Institute of Technology, * Department of Mechanical Engineering,
Faculty of Science and Technology, Keio University
Tel: +81-45-563-1151, Fax: +81-45-563-1151, E-mail: yuta.ida29@keio.jp
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FrigffakaEZzm LS 5 -0 DRMELER) O2 X9 O REOKE

VRO B R R SR AR AR B LA SR AT A AL AR 00 B
otk BERC!, M fRZ!

[#Z] RV &4 PRX)E. BIRS F(eg o-> 7 BT F & kU 2 (a-CD))DZERE & B L
TofikE o F(eg. RY =F L 7Y 22— L(PEG))SH D iAKW i i WO B UL 2 L 7o 5y 145
K TH 2, O PRX DRHBITBRIRG T L #RIRE 73 1 ORIV ERE 2D 0 | BRIRy F13HRIR & 5y
FHITIR - CHMB ATEICHENRER) § 50+ EMESHIf S D, 2 ETIZ a-CD & PEG 22672
5 PRX o td57my 7 MWEASHREHIE Lo RE2ER L, MlasE TR0 R
2]%Z Do FREIMEIC L > THEI TE S5 Z L2l LT\ D, S OITEE, Bk alttET Dk
REF(BIERE T : BMP-2)& R EA L7257 a8t PRX R 2L L, lRETEA L ST
ATENPEFRIER O FRSRAN 2220 R K o TEFRIBEHI L O A R AL 22 A1 ] TIe 3 2 & IThkZh L7 [3],

AWFFETIZ, BREFEA & 5 AT 8RR ER O 51T X 2 b ae i 2 FFNsHE AL O #ERE MR
(ZHESRS 2 T2 OIS HTT 7 pl R -5 PRX Kz kit Lo, Al 7 =4 L0 PRX %
PRIEE U 7o Mt a2 oA IR OBEREMERF 2R 3~ 0 F A LMD~/ UGV BRI Rl R
R F#kAE R 7-(HB-EGF) 2 R 8 A L7, Z OFE Mz H W T rEifE b & iR R 7oA
23, b MITEHepG2)MIEIZ 35 1) D 5 A% K1~ Yes-associated protein (YAP) DA AN R TESR L OV
T X UPEAIC G 2 % B A O R G 38 KON ELIZA JEIC X THIT L7,

[5:82] PEG & o-CD 2572 A4 PRX DK% Z 4-cyanopentanoic acid dithiobenzoate % &£ L
72 PRX ~ 7 v )] %2 F V) C benzyl methacrylate (PBzMA) % R] i I { INBA ZL#E S B E S L,
PBzMA-b-PRX-b-PBzMA (PRX kU 71 v 7 ILEHER) 21572, KW\ T, a-CD HArOKEEEEIC 1,3-
propane sultone Z i S8, Fif{b PRX NY 7 m vy 7 IWESKEZ SR LT, S FAl@Eftko R %
PRX K Z B 572012, a-CD Hil# D272 % PRX bRIRARFIETHM LT, 24 V= LT L
— MCHEERIE PRX b U 7wy 7 LB AR 2 iR L 72 1% . HB-EGF ¥ 2 /1.2 C HB-EGF & ARl
b PRX R A ER L7, FERiIR{L PRX K& LT, PRX U 7w v 7 LEEGERA IR L - K
MW, ZhbORE ETE bR BRI (HepG2 M) 25578 L7-#%. YAP Otz
LB I OT VT I VEARDEREITS I, S —

[FEREEBLZ] (ERLUZREZ O THilN O
YAP JRITEIZ DUV THRNT L7z & 2 A @il Bk
PRX EKMHIZH VT YAP BHIIREIZJRTE L, K5
- A EPE PRX SR IZ 35 C YAP BSEENICATT 5
fERINFED H A7 (Figure 1), £7-, REEA L=
HB-EGF (%, i£ffi> HB-EGF & i L C YAP Of% oLl .
PBAT & IS B I A B o 72 A%, B4 T AT B LSOHBEGE e e
PRX #ifi b TORN YAP JRFEDEIGITEI -7, Sufonation - — - et o ot
YAP OB RBAEITIFIMAL OB b KO A b — PRXsurfaces  PRX surfaces
VALEFHET LN, @ alEiE PRX ML Figure 1. Proportion of nuclear YAP localization
YAP OEENBATZ TS Z &R S /-, iFlE&  (filled bars), both nuclear and cytoplasmic YAP
MOPRMERERIAE & L C T V7 2 v pEA B AT L7~  localization (hatched bars) or cytoplasmic YAP
%58 HB-EGF 2 #EEA L7 &40 7 o8 PRX % (opened bars) in HepG2 cells on each surface.

MH AN HepG2 DT VT I VEAZR LTz, T D OfERIT, PRX O4 7 A[EE & HB-EGF @
KA K DR 72D R L > T HepG2 AMIE O AFIEAIABERE D TUHE S 72 2 & 2R 5,
[1] Soft Matter 2012, 8 (20), 5477-5485. [2] Adv Healthcare Mater 2015, 4 (2), 215-222. [3] J Biomater Sci,
Polym Ed 2017, 28 (10-12), 974-985.

Design of sulfonated polyrotaxane surfaces to improve hepatocyte-functions

Yoshinori Arisaka!, Nobuhiko Yui!

"Department of Organic biomaterials, Institute of Biomaterials and Bioengineering, Tokyo Medical and
Dental University
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BROITAYIRIYI—T3 VIBENMIRERSE EBBICS A S2E

"R SR A TR T 5E R
O K& - ® fiwz' - AU H—Bp - & ot

(=1
M HAEE T /IEESCHAERICB W T, B ~OMBEEXE 2 HEHT 2 Z L IXEETH L,

FRIZ, RGHE OSBRI & R TS S IR E REEL 52 T\ D, £ 2 TR
JETIE, B oMMEEET 2R ~—0 @l EAMEEICE R Lc, EEEEE WS L
T, HIRE - RO ERIHIE A C X, BRMEEEZ VWD 2 L TREEOMIREE IS
2 DB MRS Z EnTE, HAHTH - TR O T EBE R HIFRF X 5, AT
L. REA 72 ERATEMEAEL poly (2-methacryloyloxyethyl phosphorylcholine) (poly(MPC)) % T &, #fl
N B BET DT A MM ENTH % poly (2-aminoethyl methacrylate) (poly(AEMA)) % 3K g & &
LT vy 7R ~—"77 U (pMbAYE V2, ZiuiE, EJE O Poly(AEMA)DHEEZ A2 5 2 &
TEREOKBMENZL L IS B L2 525 2 L 2RE L TNA O TH D[], 2 2 T,
FEMR RO BRI 2 B S B L S BTERIR Y ~—7 7 D o ERIZ 1TV, 0 ETOMBOBEEFRE
ERBENCE L COEBBIRZITo 7,

[525x]
poly(AEMA) DR AN EE I Z AL T 5 & 9 72 2 52 /FRT 5 72912, surface-initiated atom transfer
radical polymerization (SI-ATRP) % ]V 7z, EG TUISOUSEIK 2 — EHRE TRAIT 5 Z & T, MUSE
ORI HEEIGS UMY 7Ty 7 R ~—T TV aERLE, YIaryznki
poly(MPC)50 £{k% 20°C, 24h TERI L, Z® L2 poly(AEMA)S 0-50 ERICE#REAICZ{LT 5
ERIR Y ~—7F 2% 20°C. 4 h W53 E 50 pL/min TERL L 7=, /EHL L 72 grad-pMbA @ poly(MPC)
JE DR K Y poly(AEMA)JE DIEEIE Sy Az 536 ) 7Y A R =2 XD affii L7z, BRETIET
grad-pMbA {EBL L 7= H Z 2 Fepk iz b MEF IR B AA(MCF-10A)3 X OV e ™ RS Al FLAR
R RGHIBI(MCF-7)% 1.0 x 10* cells/mL O CTHEME L7z, #f% 72 hIZB1 5, BRlEm LTo
HIE 2 TR TR CIE LT, F70. # A A7 7T RABEMBIC L 0 | #Ef% 24-48h OB E %
B LT,

(K5 & BE]

ERL =R Y ~—7 7 2 OFEEIT poly(MPC) B 1

6.9+0.6nm, poly(AEMA)JE IFHEAM 1 cm (Zxt L THE
JEA 0nm 2>6 4nm (22 LT HREmBPIERTE T,
FfE% 72 h ORIfa#EAE X MCF-10A CTid Efgo
poly(AEMA) DRIk & T il OBEE L REITSE L
»>7-(Fig.1 a, b), —7J T MCF-7 TliZ poly(AEMA)
JBOFEENE WK CIREE L THEAEL TV
(Fig.1 d)DITHRT LT, FUVEE IR E 85 L
TUWz(Fig.1 ¢), F£7z, flaoB@EicE L TiL,
MCF-10A TIIERHIIH - T B OBIE 3N 52
HRWHSOFRPEBEIN RO L7z DIlcx LT,
MCF-7 TIZAROBEIN L O ho 7o, Z ORERIT, EFME L 28 AT @R E, I
TR OMAV RN O 2T D BN R D Z L 2 BT DR Th 5,

(&5 3Cik]
[1] T. Azuma, et al., ACS Appl. Mater. Interfaces, 2016, 8, 10710-10716

Effects of gradient di-block polymer brush structures on cell adhesion and migration

Taishi MATSUSHITA', Tomoyuki AZUMA', Keiichiro KUSHIRO!, Madoka TAKAIT!

"Department of Engineering, School of Engineering, The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku
Tokyo 113-8656, Japan

1Tel: +81-3-5841-7125, Fax: +81-3-5841-0621, E-mail: matsushita@bis.t.u-tokyo.ac.jp

195



2C-06

AIRARN TE—MRINMZHET 255 FF / EREMEM DR

BRGHRFERT G SolE R T 5ER)
OWA Stak, 4F &—, KE E

[#=5]

HAE « AR T2 B ICBVCL ANERRIC X 0 MBI S A3 A T RE 72 528 FA O BRI A
JINZED M E N TN D, FROERIRIE, FEEMM DD~ A 7 1 A7 — L ORINMERIZBRIE L T
% A 5 2455 5C, pHPIRE 2 SR L v b EN R 2R, UHFE=ETlE, Ut
A ETY (SP) DA X T VIIVEEFHER—SPMA—%E A LIZBAKET v v 7 EARY =F
L7 ) a—)v (PEG) OEAKMET oy s hbibyrny 7 ESKEERKL, A a— b
BT L LRIV AR L, oY 7 ay 7 EAEROEERE L. 5 (UV) 3t
&R K0 R EBE KPS A2 L L F O o ST ANE SP DB I K B ki 2R AE
CHIR T 2 RS AR T, £, UV BE L2 S R m e 2 8258 S8, fifazgrE s g
EHEORENCHE T, MiaOREE - BN REETH D, AL TIE, 2N ETIZEAKT v v
@i%%ﬁgﬁkbtx&ﬁu»%j?n%meKﬁb@x&&UwME%w@MM%%w\
Z OREEEALD IS EER I OMWEEIZ 5 2 2B ZF N Lz, £z, ZORISEMEL LT, 7T
IOV HRA v FREHNT X D B—Hlia L~V TOBERIEZ FZH L0 THET 5,

[F28r]

PEG #{% ¢ 2B E) RAFT #lZ T EMA & SPMA Z3tEAL, Y7 v 7 EAK
P(SPMA-7-EMA)-b-PEG % &% L7, ILEEAROMEIE NMR I LW GPC T L7z, Z D&y
%%ﬁ?zgmmzfy:~kﬁfﬁ/%%h TERL, T, LLEDORETY =— VAR A LTl
JSENER RS S A/ ERL U 7=, 2 ORI PBS H1C UV Y64 20 min JRETE. ~ 7 A/ 20
(C2C12) Z+&FE L C 1 day F5ge U7z, e\ T, HAE SBAMKEE (Nikon, AIR) CTHREF PN 0 BL— il ik
DFEHM % 561 nm O RIFDE L —H—THIPLL | ;mﬁwmﬁmﬁﬁh EDORIFELZ B LT,

[FE 5 & 552
Cr7uay s EASKOE ) v—a=y MIUIZ
SPMA/EMA/PEG = 10/40/45 L 72 ~>7-, F7=. %4
& M, = 10800, PDI = 1.10 & 720 . $HE OHFIHE
SNTo@mmy 1 RAERKTE 7 (Figure 1A), 20
EMA A G5 70 BERL U 7o) /7 IR 1, 1
KD MMA EANE 51 &g LT, ﬁ@@%%%
ST D RE A FEIMER K KV BEITHIL LT,
FWNT, ZORM FTH— ﬁ%%ﬂﬁf%éaf
T C2CI12 ZREa L, e SIS 2 AV CHE—H
faOFERIZ R L 561 nn10>‘T%%#nL/ % MU
Lf:o FORER BREEB ORI L% 20 min
f%&%%&@ﬁA%%D@@Mﬁbﬁm 40
min % I8 22 HBE L 7= (Figure 1B), Z OfXF
BEIZRBW T, YERBETEIOMIBIIES LT, &0 T RIEMEHR CIIEREZ L TH Mz
HIBEL 22072, ZOREE LV, A P(SPMA--EMA)-b-PEG 7/ #EHAf 1%, H—HIlwL LT
OFMEAE N AIRETH D Z & R Iz,

Development of polymer nano film-immobilized substrate controlling single cell detachment by
focused visible light irradiation

Mitsuya YAMAMOTO, Keiichi IMATO, Naoya TAKEDA

Graduate School of Advanced Science and Engineering, Waseda University (TWIns)

Tel: +81-3-5369-7323, Fax: +81-3-5369-7323, E-mail: ntakeda@waseda.jp
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R R —ZR W=/ A HERM OBRAE & BliEE O Hil{H

! BB R T B B AT SE R
Om #z!, it A& L E !

[fEE] DHOIUTERIE IEY BT HEEL~7T V7V ERA T, ML PNFEEZ~T VT
VAR LR D THfi~7 U 7 VT 2B LTS, ABIETIE, NA FHkS#EM & L
T, MR THEEHRD Y RY — L &@LU, RN ~— & OEEIT L0 AR OEEZ1T
>72, RNU~—~& LTIL, Chitosan(CH)IS KO HAFHDORERSE X L RV BIZEEND T a—)v
JET& % 34-Dihydroxyphenylalanine(DOPA) Z [E L L7z R Y ~— &R L, 246 &Mfdis LU
URY =& DEEAEAT o7, ZOBE, BERELZZEIE D 2 LI K o THIRE O MGG
T 2 3 2 7o, T AU DIE S A A HOREM RIS & o TR B~ L S Bl Th . 22T
30T 3= VHBRO SOGHE & B2 AT D Milld @ S Bt oEE 4 B L7,

[3£8k] DOPA RV ~—ZAFd 572012, £ 7 U H/VEAIZ X > T Poly(p-nitrophenyl acrylate)

(PNPA)Z AL LT-, &5, DOPA OT X/ #% PNPA O SUGHESAIZ S S, 747 L7
PEERAL DN 53 % 24T - 72 (PNPA-D-COOH), — /7, 7 =AMLY AR Y — A(Lipo)Z/Ff L, CHI
Wi A5 217\ (Lipo-CHI) | Fif & RN OHIE 217 > 72, KIZ, Lipo-CHI D43 ik & PNPA-D-COOH
DIKEEHE Z AT Perfluoroalkoxy alkane(PFA) JEARIZH F L, A A a2 7Ly 7 AL & #2Ic &
B L ZIT 272, ZOFE, Lipo-CHI 2L, pH 7e &2 F0i7 2 Z & CHURA O Bolmfs il 217
ST, I, BRI ETRINTAZ LT, BTFa—Afox ) VEEEEREE L, MEEoBEE
{b&AT -7z, [RERIC, AMfE(e BIEEERIRIOGE N RGIIE, HUVEC)IZ CHI % #% L (Cell-CHI), #Hi\>
C PNPA-D-COOH % W\ THIRRADRELE 2 A 7=, 15 5 N7 fRRIC SV Cid, EAERE 7K
BE(SEM)IZ L » TIIRBIER 21T o 72, RIS, MBS R~ DG & BE 2 T kARl 3 LT
HUVEC Z##E L, JEFBAMEE(OM)IZ L 2 IERE#IZ & . BCECF I X » TAMMuZ dO g L C#l
BrEiToT,

[ 5 L 252 27878 12000 D PNPA 125 L. &M= 25 L 08 23% @)
IZ DOPA % [ 7E{t L 7278 U ~ —(PNPA-D-COOH) & {EHL U 7=, F 7=, RifH) 200
nm @ Lipo |Z CHI % HiJ@W 7435 ng/em?) =+ 5 Z &2 L - T Lipo-CHI % 1E
7=, Lipo-CHI ®F H &ML pH3.0 TlZ+454mV, pH7.4 TiF+1.82mV &
72572, pH 3.0 T PNPA-D-COOH & Lipo-CHI Z{E& L7=& 2 A, HEICHHE S
NN E S N7z, —J7. pH7.4 (2 LT PNPA-D-COOH & O eEEAH A {EH
ZEGOT- L 2 A, Fig 1@IZRT L 9 2R —7 ZMBENE Lz, S 5IT,
I DR—T AR E fiEE S G T T A X —1b), pH 2 ELESE 52 L THE
FORREZFREI L, RNT7 A XeBfbsgrz enTca, £, hT7a—L
Wax ) CRETHZ LI, RN OHBELTZ T ) —RE T 4 T
Lipo HIKAHMRAR MG DT,

RIERIZ, HEIRE KD Cell-CHI & PNPA-D-COOH % &4 L, pHIZJL > T Cell-  Fig.l Bio-scaffolds
CHI OHEFNIRIEEAZ 5 Z LN T& 72, pH7.4 TIXMI R 7 —/LDOMIh4%E  assembled from (a)
2 AT DA Fg 1) F 54, pH3.0 I2T5E %> hU—2{kL7 Lipo-CHI and (b)
ARG DN, EDHIT, ZOMiMAE F / L 4E+T 522, 7Y —=  Cell-CHI with the

BT T ISR A A T LT X T, ;S;igg?{w of PNPA-

(b)

Construction of bio-scaffolds by polymer-assisted assembly from cells or liposomes
Hiroyuki Minami', Yuuka Fukui'!, Keiji Fujimoto'

! Graduate School of Science and Technology, Keio University
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LFODRYIT—FS D MeENAMAT—TF 4 VFTMB~DIGEB

BEMERR BN AR P2 78R SRR T i
ofBEUMND « WIAE - HATKE

[(#EE] 2F 3, MK, ik, Bk EOMBKICEZENI0ES 7 ETH Y | WIREE . HL
WHREONEZE S Z LT, ThbZaRETHREZH>TVND, gL LTE, NI ~TF
REBUZ T VIR Ll 2 S TREEDA 7 7 P RISHE L TR Y, JiEtk, Rkt 7 Ignkae
REDKREEZA LTV D, AHIFETIE, AF CER UM EEREZ T 5T 570K Y ~—#
#2777 ML, Bt —7 4 I B~ OIS ZR BT, Tbb, 777 MebsF ok
MFEEIZR T DM « BB « (17 - REEEEIZOWTRET 21TV TRk, Woa e ERim
FrtE o fil, WEEOKRE - BbPEO e CTERERILZ RE L7,

[FEBR] 72 BHRDOLTF U ZRBICE > TR L, FeWTT A VAR AT S Z & THEHD
N T EIToT2, ZOWELT A B T EABIGEN TH D iniferter F£2 8 AT 5720
(2. MEA#H1O DMT-MM % i T N,N-Diethyldithiocarbamide acetic acid (DCAA) % LF > DT 2/
B& & IOt & Cliniferter 1A F > (Mucin-i) & E#L L 72, UV-Vis il E & FT-IR I 12 & - T, iniferter
OB NZ R L=, AFERE(Ibuprofen sodium salt, IBUNa) % % A 72 Mucin-i D/KIEHRIZ, £/ ~—
T % 2-Hydroxyethyl methacrylate (HEMA)Z 2., &) E/KERAT (400W)Z HWTC UV B35 2 &
T/ 77 NEAEIT>T (Mucin-g-PHEMA), #EHTIZ L > T IBUNa #krET 52 & T, kiribx
it L, B YEREL(DLS)IC & 2RI e, Rim BALE ks L OB A E 1 BMSE(TEM) 2 W 7=
WHIEZ1T - 72, 1ERL L 7= Mucin-g-PHEMA Ki 1%, Fix O EICH FLC, #RsE52 LT
a—TF 4 VTR ST, EDIZ, AT U OEZEHEIRE L PHEMA OF 7 AEBIRE %2 58
LCEMLER A L, a—T 4 OB ERAT, a—T 4 7O LT, EEMETH
PREL(SEM)IC X DI IREIES, BEflAIIE. BL O X BAE T XPS)IZ L D RE DT 21T 72,

[R5 R & B8] RABED A F > (Mucing) & FESE R U 2 2 73 70%0D 1 T > (Mucinge)~ @ iniferter &
DIEAIX DMT-MM &2 L > THHEICTE 7, LAF Tk, Mucing-i CEA:18.0%) & Mucinge-i (HA
#:49.8%)% IV T HEMA O 7' 5 7 N EE%1T->72, 135472 Mucin-g-PHEMA % IBUNa #2(C
IR U CIEfRRIRIEN AL L, BHTIC L - CTIBUNa 2 RET 2 LR ERM LT, ZOB, 777
MELF > O, PHEMA O#E EBEREICX > T2 T2 2 &N TE 7=, Mucin-g-
PHEMA i DERMEMITAZRL, AT UPRFREZE > TOBLENRZRIL TW\5D &
Ez2 b, WRIZ, BiroiREa—T 07 Lk 2A, Wil L LIChiTRITEE - BEN
W, PP DNBICAEINCRAEZY B e Bbholz, AFORTEHa—T 478
IR SN e holz, BEMAEZIEL-EZA, 2 —T 4 ZIC KD EMEmITHAKME Lz, &
Too BEBHO N Y I U TERENTE, a—T 4 VRO R E L RoTo, S BT, DK
PEIZ E o TAF U ORHMNELT D R oTo, WIT B L LT A L& 2 A,
FEWRA~OEEME L TKMEEZ M ESE2 2 N TE, Db, Fx OEWFEIEEZ BT 2314 4
FMTHLLT NN ~v—T T 7 MEEZBEATLHZLICL T, RTFREBEKESL & HIC
a—7 4 VT RREMNETLZENTE,

Bio-coating over the Surface by Film-forming of Polymer-grafted Mucin
Hikaru TOKUSEI, Yuuka FUKUI, Keiji FUIIMOTO

Graduate School of Science and Technology, Keio University

Tel: 045-556-1580, Fax: 045-566-1551, E-mail: fujimoto@applc.keio.ac.jp
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S a@ES/ TIVERKR—3 X7 IVH M ORET & BEERT

FAPRZERF e T2 Fefh
ORglE &, M &, [ HJE, Eak FE KE K

[#5] EFEEENEE D HAEERETIE, MREAEOZRER & & HICEOMBROTIR 2 HEFf -
L, IR OBEAE « 5 b Z BT D RBMEIRBRE L SN TW5, Z OREMEHZIZ A Rk,
EMEATE, BRI, ZHMER EORENER SN D, YHFTRE TIIRIRE RO KIBESZHECH
HINTATA VAT U NEEDTNNIEAN L L AT U LVEE# T VT (CHP) WNAHT
FIOFNERRT DI EERH LW, £, ZOF ) FvEa=y M LT FOVERK
BIOBREZ1T-> TRV . RUSHEEREREN T/ 71 LBEEHID SAERL U 725 ) A VERE 7V % R
FERMEST 2 2 & TH PNV EER—F AT ANE/ONDL Z EaMELTER[1], Zo) 7 FLse
BINREDR—T A7 NE, RS T Tt B TGS OMKSRENET L, T 7
D END, 5%, ZOT5NVERAEERRRGMEE UCRBET B, 2 00 EE OHIE N
WO CHETHDH, AW TIEL, CHP T/ of my my ]
TNHVHORIEHEETH LT 7 )V nA ik e _F*%énkéﬂb_

CHP LDV U h—HNLIZFER L, Bt

AT 2/ 2 EA LIRS CHP % .

HEF. AR LT, ZOFHUSE CHP 7225 " s ngp

YER U720 ) FNVBRKG R — T A7 2D ’ |

T ZDOR—F AEE IO THRET 5 & & o + o
bIT, FAONIEBIOV TR LT, CHPATR= L, | CHPVEER:R= Ao I

[3282] N,N'-Dicyclohexylcarbodiimide (DCC) Fig.1 Chemical structure of CHPA and CHPVEEA

Z RV ARSI Y T 7 VIV Z CHP ICRS S, 727 U v A )L HE# CHP(CHPA) (Fig.1)
ZH R LTc, F72 CHP IZ p-toluenesulfonic acid Zfitfif - LCTr 7 U mA ikt v =1 =—7 LH
Z P> 2-(2-Vinyloxyethoxy)ethyl acrylate(VEEA)%Z iz S8, BT v 2 — L2675
VEEA {&#i CHP(CHPVEEA) (Fig.1) & L7z, 77 U 1A LIOE AL 'H-NMR J#IE L 0 &
HLU7-, %5 5M7- CHPA, CHPVEEA % PBS (pH7.4) |ZIAfE S, 4 K#{ PEG-SHRIE L. 77
VaANHKETA—NEOENERELL D LITRE L, ~A FNINEISIZE Y F 7 7
RGNV EER LT, RIS, B ONT 7 V2 BAERRILEE L CF ) P AVBRKER — T 27V % /EHR
L7, RBRICEEEGR L= PG AR — 7 A VB ERL . F NG 2 LA L —
—PBAMEBEIC L VB LT, StWT I DDT ) FNEEKER— T A7 VORI T D pH KFE
. ot St 2 SV T BRI A2 E LR Lz,

[#EREER] 77 VAMBROMGEEZEZDZ ET, 100 HFEY/-0 07 7 U aA VERZRE
AU 10 fE, 15 fE. 20 {EE A 17 CHPA O& A HERS Sz, F£72. 100 Y4720 VEEA A% 20
& A X7z CHPVEEA W& 6T, ZNEiv, F/ FIVEEBR—F A 7F Va2 ER L, HES L
— W —PAMEEBIEE L& 2 A, CHPA F/ UG AR —F A7 WMXT 7 U v A )V EEE ASEDE
WEETFNVDORT A XDNEL RDMEAB AL, RIS, T FNEER—T 27 VD55 fiRz
& ME L72AE 8, CHPA & ZVEEKG R — 7 A7 VNG OF 7 ZFOVEHGEE (i) 13 pH
DEWEMA T EF U, AT i3 B/ V3 ofig L=, —J5. CHPVEEA F / 7 /VAEKG
R—=T ATFNVOHIREEEL, Vo —DT ' X — VOB IED 72912 pH MME T3 212660
EHRFT L MR EINT, U EDORERENS, 727V aA L CHP & O@EFERAL O 2 2 2
L2 TH I INEER—F AT N O REERZE ORI ZHIE LGS Z RN E o7,

[1] Hashimoto, Y.; Mukai, S.; Sawada S.; Sasaki, Y.; Akiyoshi, K. Biomaterials 2015, 37, 107-115.

Design and function of nanogel crosslinked porous gel with biodegradability
Ryo HIROSE, Shin-ichi SAWADA, Sada-atsu MUKALI, Yoshihiro SASAKI, Kazunari AKIYOSHI
Graduate School of Engineering Kyoto University, Department of Polymer Chemistry
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HMEXREOEES FHMBBEEERAANRITTEZE

FERT UA A - AR AT
OFR #ifr, & i

[#2] Mfu BT, MO REESC LM RIC B W CEERBRE CH D, Hx i
HEH DNA-RY =F Lo 7Y a— U EH AR (ssDNA-PEG-IEE)IC & » THIIEZR 2 Ef6 L,
e AR AR O I8 2 7k 7r C & 72, MIIEASSK £ 7213 ssDNA-PEG-EE (1 & 5 A Ty 7 Hi i R+ A
TERWTNG, Y 87 OpEgE e ENRIE L CWO D MR TR Z 5, S Ak Sk ieo
BACIZHEVIRIET 20 T ORBINENLT 5 L, MRMAMEEEA~LEETLIEZS20ND, L
L, MREREICFET D0 FOESCEN AU TH Y, MIREREICIRTET 55 2N M AH A
TERA~KIET HEE RIS D OIXRETH D, AFETIE, T2 IR L7ZEE %
T CZFHIRE 4 7 (supported lipid bilayer, SLB)) ~~ ssDNA-PEG-RE $ L ' PEG-JFE % &
AL, BIET D50 7D/ 7 /i 2

L7c, IB1E9 % PEG-HEE D41 7)Y ssDNA-PEG-

JEE A& L7-fii — SLB [ OB 38 KIE 4 8

BT~

[5Z8%] SLB |Z fluorescein 1278 ssDNA-PEG-i5E
(PEG %y - 5k) & rhodamine 5% PEG-i5'E (PEG
718 5k, 20k) A L7-, fflEicixe Mk

>N FEERME B M A AR (CCRF-CEM) & FH W,
ssDNA’-PEG-iE'E CHilfa# i 2 &Afi L 7=, SLB iE
~HRE 2 BERE U 7= % O b8 2 S G IR
VC%’%% L, ssDNA-PEG-RH & PEGIRE T T Figure 1. Schematically depicted cell
Doy i~ attachment to SLB.

[R5 3F & B 23] MIRiEAERTIE SLB 2RI 8 Y65y
D —IZ5040 LTS, Fl R RE il % if*fﬂﬂ’ﬂ]#?ﬁ
# L7287 C ssDNA-PEG-AE'E (23 < 30Ot i3s8
{lgole, ZOFEEITIEAT D PEGIRE D&
(5k, 20k) (R D LFEIE S, MBS I
ssSDNA-PEG-EE 1L/l —SLB D275 i lZEFE T
L2 ENghot (K2), —F, BRESTTHD
HGW“ 1R Sk OA IR b Bk
A LTV D DIZK L, 20k OHA XA
BE< 720, #la—SLB OfEm ) b HERR ST
HIEMghot, 61T, MlaEAEHLTO
ssDNA-PEG-FE H sk D s 2 JE L7c & 2
7, PEGQOK)Z2MRAE L TN 5 J5 N 658 A3 5
<, ssDNA-PEG-IEEN L W ERML T\D 2 &35y
Polz, TNEOFEENS, NI EV PEG-IEE 2
RAET 2 L, HEEICHEVESEmD DHERI 4, Figure 2. Fluorescence images of SLBs
ssDNA-PEG-EE D EMB N MEMIZHERI D = after attachment of CCRF-CEM cells
LRSI T, through DNA hybridization.

Effect of molecular crowding on cell-cell interaction studied using model cell surface
Yusuke Arima, Jun Isobe

Institute for Frontier Life and Medical Sciences, Kyoto University
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200



2C-11

4 FERELIC & D REIKDFRE - BIRIIEERRT

WL —Fr s —
O%m !

[#=1

EREGEICHW DN LR Y ~ = BREIFET 2 “PRK” ZEREEIEN IR T 57200
HERFTHLLEEZLNLTWD, LaL, TRAKDFIEICES  EREEMEIRBLA I =X LT
REMPA SN TR LY, £z, THKOHERFEIT AR RN L, AR T, EREEE
NIV ~—=D—DThiRIE=1rrrl R (PVP)IZDOWT, FPE R EELC o M- HE R HGEL 2
MAWT, PR OFRI L OBRIREEMIT 21TV TR OREERIBLE D O A RE G HEFEBLA B
= A LBIZHOW TR,

(E7)|

PVP #)2K (Mw = 29,000) & 110 °C CTHEZEH M LMz Rz, KB X OHEKE BEELE TRA
LBl 2Rl U7, SR U= & /KRIZ, DSC R0 2H NMR 7225k - HRIKEDFEEA2 & & 12 PVP &
J = —BAAT (CH,ON) {125k L T CyHyON/2H,0 (D,0) | CH,ON/6H,0 (D,0) . 35 J T C4H,0N/9H,0 (D,0) & L 7=,
HRPE T BEL IS L OVERR M BOEL 52 BR 1T . J-PARC MLF @ BL21 (NOVA) & BLO2 (DNA) & Z #U-E UM L .
300 K CHIEZIT -7,

[FE 5 L 22]

W 2 RCELSEER 2> 5 15 5 37z PVP KA O FFHIMEEIR - S(Q) Tik, Q = £ 1.8 Atizkdk
FREAEICHET A= 2 BT A LN TEZ, ZOE—=2Z3MAKICEBNT Q = 2.0 &
WZBIIIEN D HDOTHY . PVP KK T ORBKLCH AL, MAKIZHSTARKIR/BERY hU—
I PMEEELL TWD Z Enbhrotle, KEMEFR Y MU —27 OIREEIL, —BRIIZIEIKER
BOENPEHE SN, LV LZNEREEEZER L TWDZ EE2RBTH5L0THD, L-
235 T, PVP KIFHRIZE T 5 REAKCH A, MAICHSTERFAE LIEKEBEGRYy hT—7
EELTWDEEZD,

T, PHETFHEEEBE O OEONT-BINEER T SQE) 2T LR, KE KR
(CeHoON/2H,0) TlE, RHAK & FEANE HIZ PVP o' U ORI HIRES, v'al) RUB
R BERNEER 2 R LTV Z ERHA LN R 5T, — 7Ty BRI L 7= CH,0N/9H,0
Tl AHAKIFZED ST PVP ISR ST, PVP & R/ EE A 2 LT\ A2, FfiKiE PVP
MO R Z BN CHLHGER 2 292 X 912D Z ERNbhoT-, HbN=PHAOILEREIT
5.0X10Y m*s ' TH Y | MiK(2.0X107° m’s™) LT 1I/4BERES 2o TWbH EEZEXLHND,

HRPE A GEL & T ERR P ECEL A2 N T PYP KIS D AROK & HR IR O 8RRy - B iR
W& AT > 7o /E 5, PVP ICWE L7a I AKIZLL T O X 9 7ot EEFEET25KTHDH T
ERbhoT,

D EAKIE. BFELIOKRERER Yy FU—27 2L T 5,
2)  PREKIE, BRI EHOES) (MK D 1/4 BRED) 22 LT\ 5,

L7228 o T, HAIIEERN IR, EEIIIHK (B BAK) ORSE FEROKTHD Z
EMNTRIBENT-, 2D XD P IKOEIC L > T Z o R ERR Y ~—FmIcBar LBz,
BEPNIKIAZHAT D Z LN TE, FERE L THE U BERREH HVITIEET SRR Y ~—5
2 HEEILCIEECT 2 L 0 A mIREE L le o TV D LB 2 HD,

Static and Dynamic Structural Analysis of Intermediate Water via Neutron Scattering
Masaru Nakada'

'Toray Research Center, ing.
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RIMISEME) 7 IVEIEIC & /N4 K O7 )L O HEE il

PRBRCRZE R T2 TR
ofifE  HEMR!, BRAE FEMS L, TR 3!

(5] Ak e e Y 7 =7 U 7V OES - A BIRPIER e STV D, Fxid,
NA Fa T OBEZRET T, BENCERET 7 v E S VOREIZY 7 MEIEDTEAKT
HIEaERHLEL Vo7 U REETARR, L DT REEOREPREICISBEINDLZ L
Mo, Fealdl o7 MRS OIER Z 5RENZ S 5 ATREVEICAE B L7, A R 7 Vs ftim
DV I NAEEEFIF LIzHilile Y 7 h~7 U 7V OBEGIEEZRE x5 LEX-, 22T
AWFFETIE, U > 7 MEETE R 2 SR CHRIE AT RE 22 N A R 7 v OESE HIENIZ DU TRET L
7o

[E8R] BF A MmN F LT = o ME D FAET TR =47 b3 —/b (PVA)Z 284
THZET, ENENATFTFMTNET =F T NVERAER L BRIV, FLER
TEBEA IO THGH, SEV TR L, foiiie & U, 305 132 1 Fa 7 v o
HTERAOA T, FEffi LTz, 275 36 K OIS Ut O R INLAR 22 BRMEE I L 2 IEME L. Bl o3k
0 RBRIC L D BaE IS & S LT,

(R R & BEE] 7NV 2 B CIGHE S § CHBE ST A & Hilk b Ol S 7 K
B ZMWTH VaEAE LTz, WThEHWTH T VEIERS Lz, BEERmITEN THoT2h, fif
FRAETAMEEBLE: TIEIR A Z W2 GBI OB & 7 WEEDRTRO bivle, U v 7 WIS & TER
LIS B DRI VMR 21 EWCHBECHE T 5 2 L DS EAETREREN B M2 o7,
WL D 7 VR COR~DIGEZE 2 E 2 5 & | #IE A 1THE5 IS5 LKES A~ BES 5
D3, BB IXEE S ORI T 5, L7z TRELFICHERESEMET 52 2 &0 Y v 7 VE
Bl & FRE R B ICHE TH D Lol

WEORMAMZSRE /) & Le ) & 7 WVHEIEDTERUZ L0 TV 0s8EIZ 85T 572 B, RIS
PR A AN TY U7 WEEZRH S E 2 2 &L CHEERE AR T I, ZLORBED /TREIZR D
EBERT, £ T INVERE T T AT
t FZ OGS PVA ZBUKMLT 52 & T
IR MEEE 2/ ER L7, TOINET 5 2
& TULHE S B TR B S B 2 71 Tk
PRI REIT D LRI LT v
MEZ L, TV E D Lafg Tt i
KRN Z LIS, ZoE v 2R 5 &)

VI OVHEEIFIHA UL RIS S v 2R D

T EMNTEIZ (Fig. 1), WIS B VERERR 2 H]

M U T2 2 SR8 /) & L CHEE R . L
UL s R OO & A 5 o b Fig. 1. (a) Adhesion control of hydrogels utilizing stimuli-
T ALY S LS EET S T LA responsive wrinkling film. (b, ¢) Microscopic observation of (b)
TX 7=, A1 EIRIGEEL 0 i (705235 Tk before and (c) after heating for adhered gel-gel interface,
L LTORMAEZSINS, respectively. All scale bars indicate 500 um.

[&% k] (1): Kato. M.; Tsuboi. Y.; Kikuchi. A.; Asoh. T. J. Phys. Chem. B, 2016, 120, 5042.

Hydrogel adhesion utilizing stimuli-responsive wrinkling film

Masatoshi Kato!, Taka-Aki Asoh!, Hiroshi Uyama!
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REOTEEBEAEZBHIE L7 IIVIREBEEM DR

U B RSS2 R FIRST, 2 HI g A% FIRST
O/NEF INMEY, E¥E ZR?

[F65] B IIR - B - K TFHEgENS 225

BEEMEE AR L T\ D (Figure 1), &EITIX

SR DOMIAAEE L, Z4L 5 2 faf CH A

ER LR b HAIMICHEkET 522 LT, &

e UWRR - VTR EOR RN EE S, £

BRER RS bivd, DE D, LK
EEEEICHAT DR, HEGEED
PEMEEDOHFEN RO ONDLTD, ZOFEL

LT, BUBITAHET Dk~ /il LTS

LR DOMBLE IV DM TN ARIZLEEZD

b, RFSEETIXZNE TS, EoMEERY

~—® PLGA-PEG-PLGA & 7 L' A F /K +Th 5

LAPONITE 84 L= A L% MR L=, o4  Figurel Tissue section of normal mouse skin

13, KN PLGA-PEG-PLGA ASHIKAMIR & 4L 45 /1 stained by H&E method.

DT D &R, LAPONITE 2SEFHD & 2 37 8 GRIANEEOHIER 172 &) &7 VNS
W0 iAR (A L), REIICIIME Lo v - E RS T D7 VICER BRSNS, L
TBIXZ OV E A ORIV EMATWS, Bzl B oM VOREDSRIEMEKEOES
BAEICHHTH D LKA LT, AR TITE CHifs 7V & W7 B O 52 24 2 A T2,

[528%] In vitro EBRIZEBW T, FLOfilEs & L TCOMREZIS57-0, 7 EICia,
ERARRE, RRMEIEMOAG, MIEERAAE e SRR & o HINE A R RE L, B - (RUR - A A LA BB
WX VAR, In vivoFEEBRTIE, ~ TV AOWWEH /I T mm AORENS K PRI 565%
ERLL . V&840 Lo bRGBEIZE U, AUEHERE O/ N fffT Uiz, 72, Mk 2 ERLL |
PAE SISO U 72 K JE R O R T 21T o 72y T DBE, PLGA-PEG-PLGA HLh 7V % % 77
T 7 arbe—, MRS TWDLEFRIGICHT 2REMERY T 7 ba— b LT
MAWie, £z, S HITEPRIE TOMMBME A Z/ER L, PRIz i 1T 2T 217 > 7=,

[FER L BR] £, HE, B MEZEOMIEE LOMBRICEENIMEEZ R E OB
W ETHERLELEZA, 2 TOMIRTES. - ME, BMAROIZZ XY, ZoF VIR EMR
WICEEND BRI KR L TR & L THRET 2 Z E RN ho 7o, BEMKG 7 L2 v T
& LI AN~ 7 A TIE, WEFRRE AP E RS DBl S, W RMICBIERE /NS Z o 7=,
T, BEINZEMCEME., BE, 2R EMBRBLRAONTELOO, K TFRMEERIZIE
WEELV BHENLDOThole, 72, BHRE TOMBME A O 6, B A7 vV TIE,
FNANEEG LD 2 L TR DRRMESE MR OWEENE Z 0 . AU 2 HBNERF SN D
ZENDbNol, ZOZEND, HOMR S VTSRO e H AR AT S L TAAR
EMEITH D Z ERENT,

Development of hydrogel-based tissue regenerative materials for whole skin tissue regeneration
Kimika ONO' and Koji NAGAHAMA?
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(FIRST), Konan University, Kobe 650-0047, Japan. 2Department of Nanobiochemistry, FIRST, Konan
University, Japan
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TYREEBAUCSTE D LA REDFDOHEDEEZE SO S Hl{H

UHOR TRERFAEMBL T B, 24l B R TRt
OGS EEZ LN WL AL R 2 R sz % ul 7

[#51]

Fxld, VA FEZETLESTDERBEETIC CH—CH, CH- (:|-|2 CH- c|-|2
W, a7 A — MR E D RS Wmf

(UCSTY L DIRJEISE M2 "9 2 & 2 AL LTz, SRR
(T, I TESDTREEZEZD LT 4-65CODLH
ﬁu%mf:/bm~w¢5 LSTRETH ST, Hox .4C>
T, T OAEFEZME FICH 5 UCST BERHIC 35\ - Mww_<:>_
BRI £ D Z 2 X7 B BECHI I RS & T RE A~

IS %> TE 7, L L, RERMIEA (RS TR0/ N J
(¥ > CRBITH ) EHERAIENIC Ao T, somtsorvu: (7 o
AWFFETIE L 0 IR 2RI LD Y VA REao 1

DR & Z OeERIEZ B & Lz, XEREETHS Fig. 1 Structural formulas of PVUs

TIROB U HEAEBA LT LA NESFEERKL, G modified with azobenzene derivatives
M IC ST 5 (Azo0-PVU, SDMAzo-PVU)

[525r]
ﬁve:wTiy@m=wmqﬂmv7yMﬁU¢A%%m¢5:&fﬁv4Fﬁﬁ9mmm%
ASNTZRY E=AT I vco-BE=L T LT (PVU)EHME LT-, PVU IZRISEES T THD 4-
(phenylazo)benzoic acid ¥ 72 1% 2,6-dimetyl-4-(methylthio) azobenzene-4’-carboxylic acid % Il 2 ff5 & %
1TV, 7Y RUBUREA ST PVU (Azo-PVU, SDMAzo-PVU, Fig. 1) &2 &k L7z, R U ~—AiK

(1.0 mg/mL in 10 mM HEPES-NaOH, pH7.5, 150 mM NaCl) (2%} L C UV Y (372 nm)& % VM Vis Y
(404 or 453 nm) % 2 Sy RS L7ot2, #Rx QIR W TEBRZHIE LT,

[FE 5 L %52
R~ —IEIKDOFBBEEORERFIEZHE LT, Azo PVU. SDMAzo-PVU &% IL Iz &M<
WERDNE L TV B0, IBEDICTICf L,

B ECRIBISERRIMEL 2o T, ;@#%JQ 100 -

D, HRY ~— ;t UCST BUz$@) 2 /83 2 & D3RR 2

Niz, Wi, T, DZELZR~ 72, Azo-PVU &iEIE o 80 UV Vis

uv H\E\%—J’f‘& k 453 nm @%Eﬁ%?ﬁf iL H#Eﬁﬂffﬁ 8 (372 nm) (453 nm)
S F s o s N e NVRL S 60 A

72N U 7o (Fig. 2), 453nm O T T, 8 41°C £

(XL UV IR TIE32°CICIRT Le, Zhiddd £ g |

AENTT IR BUVORMAIZ L > TR ¢

BERVBENRRELS RSO THLEEZEZXDL = 20 1

N5, £7-. SDMAzo-PVU A& 1% 7 157 (404 nm) D

BARIZBOTH Y ARASORMEERAE T, T, 28 0 L E—

32°C 75 27 °C ~EfKF Lz, LhbEing, 7 10 20 30 40 50

VEBUEEEALEZY LA RESFIREREED D Temperature /°C

7R W SERITIC K o THIEERE 2§l P HE 72 /N1 4~  Fig.2 Transmittance curves of UV(372 nm)-

TUTILELTHREEISNA, or Vis(453 nm)-irradiated Azo-PVU.

Design of photo-responsive ureido polymers containing azobenzene moieties
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A= 2FIAD VA 3R TF FORMMNST L ECHIRRESE %
EZ 558

VRBRIRF LR R e T IERY, 2 AR Tl R R e TSR 2 JE Rt
O TR, Wi B, pm R 2 A |Eh 2 AP K2, fA 02, | B

(=]

a7 =7 U~ Y v 7 A (BECM) OERYTH Y . ARNOMIEREE 2 i L 7= Hif
B ip & L TR SN TW D, T4, MiloEiE, ok, TEREZALIZE B OLZRHE )%
BRI T 2 Z ERHAL NI > TR Y | NN ORI IZE L 7= e 56 8 o B %%
MRDHNTND, ART LTI (OVA) IFIFHO TS TH Y . B ER TIX OVA & HrerE:
MEHZEBI L X9 & T2RBNR SN TWD, OVA O N K (1-22) (ZIX0Ws 7 F VB 03 F
ET 5, HPHIX, ZNETOET, ZOXTF RHR OVA 72 EOEAE DOBEHE 2R+ 5 2
&L MM X o THEHEIR OBEEM 2 TR 5 Z L A 5 L TE 1], ARFZETIE. 2D OVA
FUTF R (pN1-22) a7 —7 2 FZIRIN L, 7V G 2 % 82OV TR L 72 [2],
BT, pNI-22 ZIRIN L= 7 —7 7L (OVA-Col) b ChE# 2l 2 8538 L. pN1-22 235HifE
BOEMEIC B 2 DEEIZ OV TRGT LT,

(EX9|

OVA ~X7'F R (pN1-22) ZIRMUTZAI#£ T2 T —4 U F L OREERIE, F B E s
X537 =0 MRS OBLEE, BIFYERGELTE (DLS) 12X 27 Vil B A& oHEE, Befif e %
1To72e FTo. TNHOF NV ET, <0 AEFEHRMEIMAE (NIH3T3 #ifd). b b 7FESED AMa
(HeLa #fific) . ~ v A B (MC3T3-El fifd) ., v~V A~7 1 77—kl (RAW264.7
f) . A XREPRME ERHIRRAIAE (MDCK MifE) &85 L, MlgEE eIz W CTET L7z, NIH3T3
IOV, BErF = U UPURIC X D s el G OREE BE A BIE2 LTz,

[ 5H L B 5]

pPN1-22 ZIRIMLTc a2 T —57 7V Cid, Tk « 27— U EGOMIERE L, 7L 23 < 72
D, ag—=r U NVREDPEKREE 2D Z EBP BT/ 572, NIH3T3 Milaz pN1-22 ihn= =
— UV ETER LI A, MIEESE RO & AIROMROIMEIN I ST, e als
ICE > THIMDOBEERABE LI 25, pNI-R2 2L —4 2 Lo TIE, SRR
BESNR Dol BERITIA VT 7V VORI B X R EOEFERTH D Z LD pNI-22 1%
AT TV EEEMH LTS Z ERNRIRI N,

WIT, K& 72 1538 L. MIEEsEoia O RE 2 152 L=, RAW264.7 flIZIZIZ E A &
a7 U CESEET, HES Lo 7203, Hela i & MC3T3-El fifgidz= 7 —47 77
NV EICHEE L, BETAHAZENTE L, X, ZNEROMBEBBELL TWDH A T 27U D
FEFHOEVWHFEL TNDLEBEZX LN, £/, MDCK fildld= 7 — 7 U AF(E F Tl EEAH
FafRe ORI — N &2, BRRBIEEERSE 24 U, MR iao X 5 Icilas m RS 2%
3. EIEEED pN1-22 ZHh L2 7 —4 2 %7 L Tlid MDCK Ml o s — ~ O R Hh
7oo ZAUE, pNI22 1, 27— U T2 EEMERENHETE L2 L 2RETHH 0D
Th D,

[1]Y. Kawachi, R. Kameyama, A. Handa, N. Takahashi, N. Tanaka, J. Agric. Food Chem., 61, 8868 (2013).
[2] C. Kojima, Y. Narita, T. Waku, N. Morimoto, D. Togawa, N. Takahashi, A. Handa, N. Tanaka, Chem.
Lett., 46, 395 (2017).
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'HORERERIRS:  AHE TEEOTIEAT, P RIRTERSY: T8 Adm TEF,
PEMLERY VAT ALY AR
OARF W', dopg =&, \A BRFE', R &&R2 PR S, BRSS!

(5] B (W) fla & fE Ao RICATET 2 LB E, MiafkiEZ HlE 4+ 2 L CcE
Th o, EERHEREI DRI LR ORIESCE L E W T2 I RE ~D 8 /e & JLJR
B DMFIED FEWE & Te > TnD, UL, BEIEFRE OIRN Kb T\ 5, KK & Mok
REIZOWTCIE, b= T/ « A 7 a0 2R — 1D 7 N —THEEe R — 2 A7 E O
EREICRET DI e SN TV D, ZHUE, FHEEE~DIRAER I+ 2 I35 S
DD, ERHERASROREIREZET 5 D TRV, ITE, AR S M2 RE L2
FIRAA b A SRR 13 AR SRR O S ROZAE 72 EOM i 2 8T A5 DR M A A L m W E R A1
FEREMEZFBLT D5 Z E M DIER STV D, Fxid, & AKEE (HHP ¥E) [ TE LBl it
M TN RO R8igE & s AREAEEEZRE L TEz, Z0o—o0HEKRE LT, mMEN
EORBIGIRDERICHFEEND LD THoT- EHE L TW5D, ABFE T, WMl S
N A AR S ILEE 245 & DR O B &, B 2 Bt ks HHP . FmiEtalk)
IZTHE SN B KERORETGIR., % 2 COMMAZEE 2 J94 U, JEERE 0 o M2
B ~DOEEIZOWTHRHF Lz, S5, Pt KEfREZ 1 kR (e— L R) L, RU TP AF
Jva s (PDMS) BHIE 23 LIAA RIS L S CREFBIRZIRE L, ZTOE—/L K% 2K
PR L U CKEIR PDMS 7" U 2 2RI L, 8 LUMERER B L COFi 21T - 72,

[5568] 7 & KEDRIC HHP LR IS L OV {E A5 (SDS) ALEE % U, BiAmia b KRENIRZ FH8L L |
(LB EAL « BRASREAS 28R & LT =, PDMS BIHIE 2 7 LA A Z I L S ¥ CRERIRE
HRH L, ZNafe LTL 7Y B 2157, SEMBiZ2, 3D L ——BEMESEEIEIC TRk O
MiZ1T -7, fHESEMAL (NIH3T3) . I &N EHIAE (HUVEC) Z 4Bl ki, 7" U b IC#HRE
L., 3l k- TR OIBEE 2 B2 L 15 DAL B ) B AR O B a3 K OE R A fif#fr L 7=,
[#5 5 & &22] HHP BEAMAR LI Clid, /e o 7 — 7 LA D72 5 A v v 2 IROREE DB X
AU (Fig. 10), KA & RO E T iRk ORI BEE Sz, —JF, SDS Biffia ki & ¢
1. A v v o BIRE X ORI B ~O M IXiEA L, THHRRE TH 7= (Fig. 1B). fifmfE L
BURIEIC K O REIIRD 2D Z ERH OGN e o7, VU A ClE, B BB EIZ L D3R
mRAEE DEWA G LRI TV e (Fig. 1C, 1D), Bl b s KONV 7"V B EISHa % 75 fE -
B L JERER X O A A Sl L 7=, NIH3T3 1%, HHP Bifpa ki & (2 < i & B sl v - TREA L.
EWT A N OFSEEEA R LTz, HIP LU BB W T HEAE O E W ERESE SR S
Too —Ji. SEHPDMS BLNSDS L7 U I TlET v & Lrgli & OERE#ES Th o712 (Fig. 2),
HUVEC 1%, HHP Bifffa b s KOV HIP 7Y &

T B R E I > 72 B EE O & O A B 0 R

S TS, S PDMS, SDS LU A TR OB

MR SN hoT-, BLEX Y | Mg E

JEIR DR B4 2 Z LAVREN, £, BN

WER IR DN RIS BE 2 A 32 Z E B ST

ST, E BT, B O F IR 2 A AN

BRI 2 2 ERARETH D | MIREEALT S A 2D

FKEMTIEL L CORREEABIFFSN D,

Preparation of a synthetic replica having surface morphology of decellularized aortic lumen
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Improved endothelization of anti-platelet medical ePTFE by peptide
immobilization

"Department of Biomedical Engineering, National Cerebral and Cardiovascular Center Research Institute
Yihua Liu!, Maria Chiara Munisso', Atsushi Mahara', Yusuke Kambe!, Tetsuji Yamaoka'

[Introduction] The merit of mechanical heart valves is to avoid the risk of re-operation. They can be used
for lifetime in company with anticoagulant medication. In our laboratory, the polymeric mechanical heart
valves with surface modified poly(ether-ether-ketone) (PEEK) have been designed. Unfortunately,
insufficient blood compatibility of the medical expanded polytetrafluoroethylene (ePTFE) sewing cuff was
unsatisfying with antithrombotic capacity in the preclinical tests. Thus, in our previous research, a glycidyl
methacrylate (GMA)-anchored grafting method was established to modify the chemically inert medical
ePTFE with 2-methacryloyloxyethyl phosphorylcholine (MPC) polymer to achieve anti-platelet property.
However, only anti-platelet property is not enough for antithrombogenicity during long-term implantation.

Therefore, the purpose of this study is to improve endothelization of the anti-platelet ePTFE sewing cuff.
Herein, the endothelization was achieved by immobilizing endothelial cell selective peptides (the well-known
REDYV, and our new haem compatible peptide-1 (HCP-1)) to ePTFE surface based on GMA-anchored
grafting method. Methacrylic acid (MAA) with carboxyl group was employed as the functional monomer to
react with peptides.

[Experiment] Firstly, ePTFE was treated by Ar plasma and exposed in the air. Next, the ePTFE was reacted
in 0.1 mol/L GMA/ethanol (EtOH) solution at 65°C for 24 h. Then, MPC/MAA (90/10 mol%/mol%) was
dissolved in EtOH at the concentration of 0.5 mol/L with the initiator 2,2’-azobisisobutyronitrile (AIBN).
The polymerization was performed at 65°C for 24 h. The above modified ePTFE (named ePTFE-A10)
immersed in a water solution of 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride (WSC)
(0.10 mol/L) and N-hydroxysuccinimide (NHS) (0.05 mol/L) for 30 min at room temperature. Endothelial
cell selective peptide REDV or new HCP-1/PBS solution (1 mg/mL) was reacted for 2 h at 37°C. The
adhesion of human umbilical vein endothelial cells (HUVEC) and platelets on modified ePTFE was evaluated
in vitro and in situ.

[Results and discussion] In the 2 h porcine closed-circuit
system, lots of platelet aggregation was observed on ePTFE.

In contrast, the adhesion of platelets on both modified

ePTFE was greatly reduced (Figure 1 top). The anti-platelet

property of MPC polymer was maintained even after

peptides were immobilized. However, ePTFE-A10 not only

prevented platelet adhesion, but also resisted HUVEC

adhesion. With immobilizing peptides on ePTFE-A10,

HUVEC adhered on ePTFE-REDV and ePTFE-HCP-1, and ~ Figure 1. Platelet adhesion by porcine closed-
spread much more than on ePTFE after 48 h incubation zg%:l;: :ﬁtm d?gng:II’jT\lé]]EECsui?;ceesslén on the
(Figure 1 bottom). The endothelial cell selective peptides

performed well for endothelization

ePTFE modified by GMA-anchored grafting was considered as a candidate for blood contact devices
on improving antithrombotic property and endothelization for long-term application.

[ Acknowledgement] The authors thank Dr. Kyoko Fukazawa and Prof. Kazuhiko Ishihara, School of
Engineering, The University of Tokyo, for their constructive discussion. This research was supported by the
S-innovation Research Project of Japan Agency for Medical Research and Development (AMED).

[Reference] 1.Y. Liu et al., Biomater. Sci., 2018, 6, 1908-1915.
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/A E & MERZMERICHT 2HMERLE
IR (24 59 5 Rt il el o 542 B A

VENIIEBR GRS o 2 —WFSEET  ARIREE T, BT R E A A T
Orls RS -2, BIR & !, P ERW2, Lk &

[EE] /AN LME OZE LA, A
O &, NEALTERA VLI TH 5, Fex i, Bkl
fiel & O NIZELZ POG < V3 LEES % 4 L C REDV <
TF R EEER Lo ORI A A BRI LT,

REDV (F iRk~ 8.4x10° molecules /nm> C

[ E b S AU, i HR i AE N B BTBEAR A (EPCs) OFRHERS,

A~ Al OB AR E 2 BT 5, —F T in

vitro TOZ MM/ MRIAE (PRP) 12 & 2452550080k T,

REDV [#HE b T & ARMEMMZ 1 & RARIZ i/ MR

ENRENTZ, £ZT, S HITHEBET REDV & [#H

ﬁiﬂ'ﬂﬁj‘hfi\ EPCs Tﬁ*}@ﬁ‘é@ L& N Jiﬂ_*%'%’ﬁ[l_lj\jﬁ*ﬁ Figure 1 Synthesis of PCSi and modification of
BHAEME TE DI REHHNFTEETIER WD E decellularized graft with PCSi.

ZZ7-, LL., POG < ViR LEH 2 L7-EEk @ (B)

BT, 27— s o e s s R CE

O, [HEACEE AT E R, 2 TARNIETIL,
RTIF FREBT T v 7Y 7H (Peptide
conjugated silane -coupling agent ; PCSi) IZ . 5 REDV Fioure 2 A) Platelet adhesion fest dified and PCSi.
Iﬂﬁ'ﬂﬁ&%ﬁ%% Lf:o HEE?{*HJH@,%H%ZW%B“C PCSi 0)7‘%1%/5\ mlf(llli;ieed sr)ufaj: (eScE;le e;;(r)r; ;?)OOEHlll)n]I;I)OAlciien :ltzining ;f
FOSHETT Y, BB EETENEHTZ S (Figure adherent cells on unmodified and PCSi-modified graft.
1), FETIE, PCSi DA HNT REDV O[F el (Scale bar=100 um)

B, MR R BR & . hEPCs 38 KX O HUVECs O£ R BRIC O W TRl L 7= R &2 595,

[3EBRFE] <7F F (GREDV) & 3- (triethoxysilyl) propyl isocyanate 2 DMSO H1C 1 B SO0G S8
PCSi % 137z, WRGHZEE L7 & F 2 v SHENR b Sk B e A8 ~ 0.02— 10% PCSi ik 20 T L C,
JERZBC L0 A SE %, BEARICE T PCSi &7 7 b &7, dtEa ok (P 1=
WIEIZ LY PCSiESi 77 7 @ REDV [HEWEE L ERE LTz, —7F. PCSIERI 7T 7 F&RHIZ
I =7 X PRP Ik, 1 KFfE] 37°CTA o Fa_X— L, eI LS EEEE LT, S 6IZ,
777 hREIIx L MEREIRN M (HUVECs) 238/ L, 4 HH 37°CTH#®E Lz, Tk
T F Y EAT O, ERATER LZ, £/, b MIMENEETEGMAE (hREPCs) ZEFE L., 24 KF
fHl 37°CTHERE L7o, Weifriz, #aMiais e & LT,

R - B8] FTIR,EDS OR AN 6, PCSIAHEIZ LY . T 7 — Ui & LTl
kKM C REDV DEE(LENTWD Z L 2R L7z, F7=, PSCilZ &V [EE(L 4172 REDV %
FEIZ. 8.0x10° molecules /nm® & 721 | POG < VIR LI Z 4 L7z [E @ kik & H~T, REDV (X 960
e B CEEAL S 4V72, PRP NN DR i 2 152 L 7oA PCSi TIERT L7277 7 MREITIX,
M/ BCEEE TR & A ERERR SN2 o 72 (Figure 2A) . 15D 72 RDEV E81 % ¢ D PCSi (2 L Y
Effi L7235 A CHIRBRORERZ G2 2 L n . 7T RRECHIEH O AR 23 i MRS 35 Ol
HEHLTWA LD EEZE LTS, —J7, HUVECs & #&HE L7254, PCSi BRIl & 0 Ml o5 -
RGO BT (Figure2B), & HIZ, EE(LEE OB > T hEPCs #2EE bHM L= 2 &
226, PCSi k. BMAE M /& kA% D2 1 12 REDV % @48 B CREE L L, i/ MICkE & O & i & A
PR D 2 ARt 2 o I EfAl L LTAHTH D Z LAVRENT,

Peptide-conjugated silane-coupling agent for improving cell affinity and suppressing platelet adhesion
of decellularized vascular graft surface
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T 5720, MBRIEEORERFRBIEY A7 NEHINTNWD, IEERIT, ARWIES R
HFHENTEBY, g &z E M ET AT b CEREIRMEARAS v 7 4 —)L K) OB L
TWb, LLaRb, Mg G&IXENTONE (ER) #HENRD TREWI ENHEETHY
BEBHNEET2ETOWR (W3 »H) MEZ2EFT DI ERLENRAIRTH D,
MEAFAT v ORI —T 0 7 EE L THOWLN D ERGREER U = 27 0%, FRRZEmH
Flom U AR (SRL) =it (i) 3282 H 3250, DfERICBOTRIELZEL T HED
A Z TV D,

ATl Wk L OVERESMICEN S L7 7 7T a A (SF) ICER L, Mg B4E R
#7225 ONT SRL R R A LT, o7 E LT SERRBE I —T 4 7 &N Mg &
AT M ERWE, F. HESERY L, A RICa—T o UM E LTHWS R
B AR FREAR U = 25 )L PCL 72 & TN PDLLA 22 L7~

[EBR] WiRAZKH BtV y) §52LICLoTSFa2B%, BbY F 07 ARSI L
77, FELX T SF KR 2 WRE s L. SF AR U a BT, SF AR L SRL #IEAS L. ~F
Y7 NFAa-2-T7 ) — VR LTz, 5Tz SF-SRLIBIR AT 4 v 7 a—T 4 712k - T
AT MNZa—F 47 LTz, FRUCX LT, PCL 72 5 ONZ PDLLA Z#ZNENT ok Ka 7o
VIR LT, BONTFWIREAT  MCA T b—a—F o 7 L, llodGe o 7Rl L
oo BV TNEZNNN—0 BT —T VI L%, [LEOBRE T CIEY A XTIk L7, &
D%, 3T°CPBS IZ31F 5 SRL ¥ 2 Ehd L UMM AR (E-MEM B5Ht) (23610 5 Mg A& @ R4t
e ot Lz, £/, £V 7 AEmCBT DA KE A2 7 L7,

[ b #52]  SRLIAHIER I, PCLiIckBnT, Y
I H B ANA—=Z MR R 672, ZiE, PCL D7 100

T AMEB M -50°CTH D . 37°CITH VT SRL 3k “ﬁ
H ST WG EIREE (F200R88) Tho7m &z
5o Fi2. PDLLA OGETIX, W 50072 SRL B H
EEINHER SN, ZhUE, TENLVT 7 AESEE A
4% PDLLA OIESLFEIKIZ SRL 2SNEL S -2 & v —
KEFZxbND, SF T, A~A—& MgHi#ZIZ, SRL
BRI MR SNTZ, 2D Z D, SE N IEMLTE

®

‘e

=

SRL release rate (%)

—@— PCL-SRL

N

—@— SF-SRL

&R E A RO Z R S s, E T4 . —=— PDLLA-SRL
Mg A4 RiBR Cld, ZReRiE & 5249 % PCL 0 5 10 15
72 B NS SE AT 2 MIEIRIZHE O WEEA{LIZ B¢ days

L. RS2 B 2 I+ 2RV RIR STz, S 61T, BV U FVREICBT S EKEA M Z
A L7255, SF 2 —T ¢ 7 OB EE AR O T,

Compared silk fibroin with biodegradable polymer coating for Mg alloy scaffold application in vitro
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AR I R AR B OE'BR R, B0 #—Y A R
UK T B, LK kA D,
BRSO RARS,  IR KB TR 2R

(=] G o Catly i

MxzFvro 7Y a— il xFdH R NIFL 7)o —PO—GH—CH,—OHO—(I:H—GH,-—O—]—
—/VAFLE=Lxz—7 /)L (TEGMVE) L t=nmF% = | n m
FLUILFLRAHEY Y L— k (VEEM) O H A K SEFRRLIFL—b (308) EFOXLASZYSI—H3HH)
(poly(TEGMVE-co-VEEM), Fig.1) 1%, —Ee{b % E
MaRFZenonEToOHETHL NS TS T
TEMS. ZomESTRMIT. ERETFAEA~OLS
Hrrsinnd, —H T, ®WEME (BBEEREE) OEINK
ERRBELTHETOND, £ 2T, BTN & U5
Pz L, 7ENLT 7 ZREBTHNT R & WERDE
FHINEMEEZRT 3-E Fafd 7 FL— hco-t KR F T~
X4 =— FNEEASAR (PHBH) & poly(TEGMVE-co- .

VEEM) OJCHAKEMA(L LI 77 a1 Loy Fiel Swcure of PHBH and
T, REZFRTE DD TIERWNEF BT DHITE -T2, '
AWFFE T, BROE ST T v A K DIRER & £ DR 2179 & & biZ, RKEFEEL LT,
BED N TR0 28 72 e FM ORI 28T, Z O RIEEMIZ OV TG LTz,

[£5k]

Ffi 2 #L AL D poly(TEGMVE-co-VEEM) (TEGMVE:VEEM = 2:1, 6:1, 14:1) & PHBH %% & T
BA LR L721%, 110 'C T—Fps S, VEEM IS CoUE 2177, fER L7z —
([ZOWT, TRAUE « IR - IS ARAT - BB BT D SR 21T - 7o,

[fER L BE]

v — M OIFEIVEIZ . TEGMVE &3O LRI > THINY
HIMADFRD b, ZHuE, v— M OBUKED TEG
DEIENHINT 2 Z LIRS EEZAbND, £z, M
3 L OFRMIET . TEGMVE &R O EFIZ > TR T2
EMARO Bz, ik, VEEM [BOZE R D3 5
e LS ND, . ~ Fig. 2. Cell adhension of PHBH film and mixed

S HIT, F R BENER X OB A L72R R, film of PHBH and TEGMVE-stat-VEEM.
PHBH & poly(TEGMVE-co-VEEM) DR U ~—7 & A @O
v — ME, PHBH HHO 7 (b b L~ @Ol R 3580 bivlz, AT, TEGMVE &3
DEINMZPEN Z o7 BWoE B KOS BB Lic, Tk, ERMERISEEEZA
T25 TEG HPE N 22 LIk DbDEEXHND, FIZ, TEGMVE:VEEM = 14:1 O
poly(TEGMVE-co-VEEM) % H W\ =3A 1280\ T, MOS8 ik bV bR L o7
(Fig.2),

(2% Cik]
[1] Sakaguchi, T., Ohashi, M., Shimada, K., Hashimoto, T., Synthesis and gas permeability of membranes
of poly(vinyl ether)s bearing oxyethylene segments, Polymer, 2012, 53, 1659-1664.

Development of polymeric alloy material with selective permeability of carbon dioxide and
nonresponsiveness of biological matter and its application to artificial lung
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VRO R 2R A G ILE T2 et 2 E - MR ZERERE (NIMS) [EER S/ 7 —% 77 b =7
AMFFERLE. (MANA), 3 SRR ZEGEE E R 2T 7R
offfil AL 12, A P23, g BAZ !, fER e 13

[FEE] BB REBFEDOL L, MRENT 15D & 2 k(LIS X 0 ity - #3185 LT
B, AAENOBIHEERERIL 2 TAZBZTHDE0, LiL, BUTOBIHERITEERA v 7
TERET LI, RERKENEZ D &, BB BEF ITIERO 7o OITEFIBRH 2 /R < S
N5, ZOXIREROE ELFEETIL, 74 7 T4 3T SN BRERFOHEPBE TE R0 IE
WRHZRBWT S, — R RNE IR FIE OGS E S FTREZ TR S AT L OB ZIT> TV D
@3, AKBFIETIX, BKANLOELHRBRIAKSDOREZ B L, @RAKERY) ~—Th 5
poly(sodium acrylate) (PSA)2H72 5T ) 7 7 A /N—=RX v v a DR EITo T2, S HITAMIE TR,
JRFERLHT VU LI EOWAEREGEZEE L, BEF T4 FORAbRAART

[5B&] F3°. methanol H(Z poly(acrylic acid) (PAA) (Mn=250,000) & ethylene glycol % V&fi#E L 7=,
R UTIRICHEBEZ N2, =7 A= JIRICK VS ) 77 A =% ERL LT, ZDtk,
130°C T2 RFfEERE L7, FeWNC, T/ 77 A4 —% KiglbkF FU oae BT Y ULADRE
FIRIZ 1 PR S, PSA T/ 7 7 A N—ZARR LT, {FRL7ZPSA T/ 7 7 A N—DIIR K
ORI, WoKMEERE, IRFE. BV U L2OWEMREFM L, S5l REOWEREDOR L&
HHE LT PAA IIRIZKE L, 10~50wt% & 725 K H 128 AT 4 M(HSZ-840HOA, W Y —)&iRA L,
F T ANR= Ry a B ERLT,

[HER L #22] (ERLL7-PSA 7/ 77 A4 /"N— X

-
N

Tl L TERVAERR AT o TR, T/ 7 ® Fiber
7AN—IAEEN SR DT 4V AD 393 EDK 10 | oFim
KREFEERFFOZENDNoT, FI2PSAT /77 8

AN=RAy V2 THEOKN 8 fFOWKIEEZRL, & 8 [

T ANV LR 25 EOWOKREE R LT, ZaUE, T o 6

) 77 A N—ORRMER T EEIC L2 BME RS =

CHEET D EEZ NS, &bIT, KERBHIRE 2 4
FHYTLERELTOD LR hot, &5 @ Q

12, =R ER X R HEE (SEM-EDX) , 2

AT TRREE (TEM) BLE R OB R - 162 0 B0.0000 Q000

SHT (TG-DTA) mHEATZA VaeGa LT/ 7
7 A N—OERPRER T E T, REKOH Y T A °o 1o 2 30 40 50
DWW AERBRZAT > Te iR, IRFEROA Y 7 LD

EEIT. P4 T4 FRICIKGFEL T L, fERLL  Figure 1 : Water absorption of PSA
77 7 A N—H5ERL 77 7 f\—% | H 5 [a]s%¢  nanofiber mesh and the film in PBS.

o (1ENZ2E30g) LTHEMATLZ2ZLAMBETLHE LSL DK, 13gDRFE, 27Tmg DA I T 4
DRENFARETH D, ZORRNG, T/ 77 ARN—DRE LD 2 LT, X0 EERAITHEAKR]
BTHOZE, BATA MNE2EAIEDLIETRELON Y U LOWAEMEREN M B35 2 & 23R
X,

(1) BRSBTS - D BNEOBRIMEEITIEIEOBL http:/docs.jsdt.or.jp/overview/pdf2016/p003.pdf.
(2) K. Namekawa et al., Biomaterials Science., 2014, 2, 674-679. (3) R. Takai et al., J. Nanomater., 2016,
2016, 1-7.

Development of water absorptive nanofiber meshes for hemodialysis treatments

Mirei Tsuge'?, Rio Kurimoto??, Mitsuhiro Ebara'->3, Akihiko Kikuchi!

' Dept. Mater. Sci. & Technol., Tokyo Univ. of Science, ? Interntl. Ctr for Mater. Nanoarchitectonics (MANA),
National Institute for Materials Science (NIMS), *Grad. Sch. Pure & Appl. Sci., Univ. of Tsukuba

Tel: +81-29-851-3354, Fax: +81-29-851-3354, E-mail: EBARA Mitsuhiro@nims.go.jp

211



EAH (@B €539 1/
2D-07

\\

Sr A UIRKEEE N S LIZIRRB SR T2 & & DA R EMEFTE

VRIS AR, P TR SR A A PR R AR A EE AL R, O R BGR e R A A
Ok &', sk &', o sk—?, A EMES, JoE & Ok BERL ER F
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[#%=Z] @btk VEA T T NS LT 5 RINSEMNT 5 —F5, BHREDTDIC
BA 7T NEBICRYEAEZAE LD Z & THRINTLEMT2HmIcH L, 177 MEA
BRICHE = A %20 microfracture 2 BHIZIBE L, ‘51 > 77 > h OB osseointegration Z1E
FTINET AV, REBRBLOEGUE, 770 M2 L RTIVLEND D, BEER
EITAEE D 3 kIt Computer Aided Design(CAD) £ /LT — X ZILIZEBHRIC L —V — % RE
L, Rl ZREA2 BTN biEE T 5 2 & TIEEOBEME IR 2 ERR FTRE 7 Lk a#HT L W &R iR
EIETCH D, BMIM THLT X N ZOENZICHT 22 LT, ZHEBIREERT HZ &
DRG0, BHA Om ClE 500-600 um OKALED MW L T\ D & YHEND bl EICHE LT
W5, FT, BN TITEHERIERRIK L LT S TWD Sr A A I3 E a7 & ONC s
AN TCTEIEREEZEO DEARS D Z LT HEINTETCWDE, TDdA T T
ORI Sr A A B 59252 8T, BHORERR EEZBHIEHSRD ATREMESRIB I LTV D,
Alal, A IRBBERIEIC TER LT % 64 (Ti6A14V) ICHERD T v 7 U INEGLEE % 5 J S
B CHEEIZ Sr b N Ca A A v 2 E LA L, £D vitro B LN vivo TOAMKNE
MR 217 - 72,

[ 5e%]

TSI CTYER L 72 Ti6A14V (EOSINT M290 SLM machine (Electro Optical Systems GmbH,
Germany) Zf# ) @ solid 723 £ & OB 2 KE-LT B U w7 AL . CaCl, & SrCl, DIRA
WIRICIEIE L, ZHZ2 B 72, 1EKH D W0IE Srely KIRIKICIRE Lz, 29 L THREBERIET
VERE L7 ARALERAT & o (SLM—pTi), RAFRF # o H4 (SLM-Ti6A14V), Ca A A U IRINEEST 5-F
& 54 (Ca-Ti6A14V) , Sr A A B X Ca A A U IRIKBERT 57 % 54 (Sr-Ti6A14V) D 4 BT
HBIRDEER AT 577, vitro TIIMEIOFMEIZ MC3T3-EL Ml Z4EfE L, XIT 7 v & A, PCR, ALP
IWVE, 77 F oY, SEM CTOFHtiZ 1T 72, F7= vivo IE, HED BARAREROEMEEIZHK
ETHMIRAEEEAL, 28, 4B TOFEHD Lkl L OS2 1T > 7=,

[F55 & B2

XIT 7 v A, ALP {EMEE L X THEZEZRD R -, MIEZEREE 1 BEREEEOBEME O
PCR TIE, Ca KO Sr A A IEHEECTEHAE O ALP, Runx2 (X8E FRMEEICTH o7z, BI&HNL
RERTIE 2 . 4 BOERET, ROUFRFEICHE L CTA A U BB CHEICH] X F2s LR o
R, Ti BRITE G LW, ka2 BERHB SN TETCWD, Sr #1575 F
EOEE S HMERD DD, 4R OWRABETIXRER 72 358 2 O T HEHER TR O £ T —I2
MENAREE B2 b, £72, TNETSr LHEZITR- 2T X o E40 2 HOBERETOD I
BRI ENELS, AEOER TIIARLELCHE L CRICmAE T2 2 &R EnT,

Bioactivity of strontium doped additive manufacturing Ti6Al4V: in vitro and in vivo studies

Yu SHIMIZU!, Shunsuke FUJIBAYASHI', Seiji YAMAGUCHI 2, Shigeo MORI3, Hisashi KITAGAKI?,
Makoto HAYASHI', Kazutaka MASAMOTO!, Tomotoshi KAWATA!, Kazuaki MORIZANE!, Yaichiro
OKUZU', Takayoshi SHIMIZU!, Toshiyuki KAWAI', Bungo OTSUKI', Koji GOTO!, Shuichi MATSUDA!
'Department of Orthopaedic Surgery, Kyoto University Graduate School of Medicine, 54 Shogoin-
Kawaharacho, Sakyo-ku, Kyoto 606-8507, Japan, *Department of Biomedical Sciences, College of Life and
Health Sciences, Chubu University, 1200 Matsumoto-cho, Kasugai, Aichi, 487-8501, Japan, 3Osaka Yakin
Kogyo Co., Ltd., 4-4-28 Zuiko, Higashiyodogawa-ku Osaka, 533-0005, Japan

Tel: +81-75-751-3365, Fax: +81-751-8409, E-mail: ys12687@kuhp.kyoto-u.ac.jp
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KBRETIZETSF 2 VERLEADERY U BIEDAERK

i BRI R TR e R
Oty 1=, &M 70, Wi ®ia, KB T8

(51

FHRT X HEOREE, TIVA Y IKER EEM G TNEWLEE T 52 Ll kb, F4
R 2 TR L CEREME A 5T 2 FIERMLNTWD, T7hbh, T4 U REBMEIORIEIC
(LR IRER T, F 2 ACEMETER ST D 2 L T, ARICKHT 2EDR SR RETH 5, K
IETIE, X UV EROFEITIERY VBT X =0 AR ST DR 2B LT, BIRY i
FH=LE LT, oMY VT ¥ =7 L (0-LTP: Ti(HPO4):-H0) 238 5, o-LTP (. Ti 28
U UBEEEIC Ko THRB SN T-~T 0 B[Ti(PO)u]™ A L TEY ., A AU ZHIZ X v BRI F
FraBFFCTE s, BRIEANT LT A %, ARVETCHE & T, £ ORKIT L 2Rk
EORERELETE S, FX U ElEY Uk (HsPOs) &ilfR{b/kFE (H0)) % &Te/KIEIE T
IKEBIVER U o-LTP DAL 2 FH~7-,

[%5:] # 1. B LB
7 7 1 R OKRBIRERHZ H3POs & Ha00 DKV 10 IR IR DAL .
mL & AfL, FH UM (10x10x1 mm®) AL, sk / molL? B R
120°C CTLREF LTz, £ 112, k4 & ?ﬁé\?&@?ﬁﬂlﬁ\ H>0; HsPO4
FOGK 2 £ & 07z, 723, HiPOs 3 A L7V Ha02 [ 504 25 4 24
7k{g{&f&&@ L/f\_?:& /%*ﬁ%ttiﬁ;ﬂ*’l' (COHtI'Ol k H5.0-24 5.0 4 24
Fit) & Ule, oI HR A BIMUK R CRERTEE 105 94 8.5 4 24
L7otk, 40°CIC TR S/, BtORME, Rl o o g5 4 6
B ROWHEHOEREIC OV T, X #REHE (XRD), & ‘ '
WILHALERT M (FESEM) 53041 HE.5-08 8.5 ! °
— SR X By YerE (EDX) 12 CITE, Control 8.5 0 24
[RER & &5

XRD /N¥—> XV, H25-24 BXOHS.0-24 TldF % & FU K (TiH) OE—7B3fEH S

ﬁo*ﬁ’HM24TH\wﬂﬂ°mw22ﬁki02ﬂﬁﬂaﬂP®0m2@1@%&@2@
(ICDD:44-0382) IZJ@)E &5 B —7 23 S 47z, H8.5-16 33 LTV H8.5-08 @ XRD /3% — /(T
H a-LTP IZIRBINHE—7 DB SN/, 7272 LT — 27 OFEL T/ Lo 1%, H8.5-24 <
H8.5-16 <H8.5-08 DJEIZIENNT 2 AE M A L S AL, KEVLEE O SSRE A ELOGREHZ &L (001) 23
M LT oa-LTP NERNT 5 Z L 2SR &7z, Control @ XRD /NF — U nbIE T F 4 —BRIF 2 =
7 (TiOy) DOE—7 B3 S iviz, a-LTP DAL, T % »F & Hy0y DEJSHIZ £ 5 TiO, DAERL
(Ti+2H202—>Ti02+2H20) B L TIO L H3PO4 @}i}l_&; (TiOz+2H3PO4—>Ti(HPO4)2'H20+H20) Iz X
DT = bR HER ST,

FE-SEM 14 £ ¥ | H8.5-08 OFKHH 5 1IhE 10 pm LA EOHCR O & | FEHA Tl 5 1012 AR
L72JEE 2 pm & E O iR o H 7 #8152 éMKOMSM&ﬂBSM®%ETi fisk Frtk oHT
HY O HBEEE S T=, BN O EDX OfE RN 5 | ifwﬁﬂwﬁﬁ cBWTY v (P) 2k
HEnz, LR TIbONHEWIL o-LTP TH Y . H8.5-08 ([ZRB1T A MR O M DFEREN,
QM)ﬁ%ﬁbtaﬂ?ﬁ?f%ékrwéﬂiwP@V/E/7@&@%&Lﬁ%ﬁ%ﬁ@ﬁm
MDJE S 1%, H8.5-08, H8.5-16 33 L UM H8.5-24 TEMN L4 25,37 B LU 46 um TH Y | /KEVLEED
PSOGEERNZ AR o-LTP OAERRESEIINT 5 Z & NS5 7=,

[3EE] ARG R A st BflE OBz XL it b D TH 5,

Formation of Layered Titanium Phosphate on Titanium Substrate in Hydrothermal Environment
Jin Nakamura, Hiroaki Kanaoka, Ayae Sugawara-Narutaki, Chikara Ohtsuki

Graduate School of Engineering, Nagoya University

Tel: +81-52-789-3183, Fax: +81-52-789-3182, E-mail: nakamura@chembio.nagoya-u.ac.jp
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A7 b=IL) VEEERAFT U EFRA LMK AIE~ORMEMEMNE

VBB R AR BB T2 e R, 2 IR REMESE - A HRRSEERS, 3 ORTHOREBIRTH £ U2tt, 44
HR T ERFEREGAEM - A FEIL

OfE s7 1, KH AH X, B iR, BiH W% 2, Kk B3, B%E B3, )l Eie s,
R B

[#=5]

FH I EDEBMENC T L — AEHTER I L o THEM A 5T 58T X< ambhnTn
LN, BRI E b oA V7T MCHEEE M 5T 2 HIMIWE 2/ STy, 2
T, Fxld, FL—FEEZHTDHA /¥ b= U VERAPOIZEH L. IP6 2/ L CTHL v T MMEE
W LBt E b OIRA A & A EEL S D UM B 2 fe ST U 72 (1], ARFZECIE, MR
ka2 o TR AN T8 (ReBOSSIS) | ICAREAM#H L, MR TEICHEEZ 53257 1
Y ADHNT R I T, K0 BARAICIL, BA AU BEEO R AHEMERRATEEZRIEL, 0
FEBHRAE & PR 2 5- L 7= o THiE 375,

[526%]

F9. TEEEZMY - 72 ReBOSSIS % 6well 7L — MIB L. £ ZIZ 1000 ppm D IP6 /KIA
(PH7;5em®)Z Mz, 37°C T24hA > Fa—k L7, Z0O%k, RFEOMAKTS BV L=
B, FTE DO OREBEER/KIENZ(0, 5, 10, 20 mM; 5 cm?)IZiR{E L. [RIAEBEOHMK T 5 [EHEE L TR
W2 X C T4RFER ReBOSSIS) A /ERL L 7=, 557 8RfHEF ReBOSSIS O 4 A AL EE 18
MEL(SEM) CTBIZET 5 & & HiT, =X — 0 X #R0 HIEEDXNC LV $RA A4 DfFIE %
U7z, F7z, MR Z S BENFERE S 7 7 XA~ 6EACP-AES)IC L VIRE L, 51T
SRHHEF ReBOSSIS 725 DERA A2 DU U —RZHOWTHHIART, 2105 OMERMFIEHE N 2.
FIIRA T B 2L MRISIT U CIEHEIC L0 BIEM IOV TH R L 72,

[FE 5 & 552

F9°, {ERL L 724505 ReBOSSIS Ot a2 SEMIC L W BIER L& 2 A, IP6 I L DA 4
VEEALE B ReBOSSIS DR EMEEITITIE E A EBENRNZ EngnoT-, £7-. ZTDMHEFIC
B HILRD5H %2 EDX T LV g LTz & 2 A GHERIRICHIG T 20 T AT T L U >
NS L TWAZEDRH BN E 5T, L7 AL ReBOSSIS [~ + 5— & LTHRMNL
TWABBR-U VB =T AB-TCPYB LRI LT MIERTHHDTHDH, U ATAE L
72B-TCP B X OVIP6 (KT 5, Fi-, FEE(L S W78 LB EIZ 04 L TR Y, 1P6 ZF]H
L728RA A B ELIEISRIZIR O X 9 7efined THEMELMEHERBIC O E A FRETH D Z L 3o
7oo Fiz, A RIFHATFEPH T, MR ER/KIATRIRIE DI, ReBOSSIS 1 g bh7-DERAFFEE 0 2>
5 50 mg ECTHIETDILENATHETHY, Z ORI FL TRHEL KL Tz, — 77, HiEk
WBAIL T, $RA A 2 E /L L TNy R B I RIGE 2R L2556, Uy NEFIZIEE R
HEFEL , FHIEF O KD ZRO D2 o7, ZAUTK L, SRAA 2 EEAL LT~y M CiE, W iuhak
B JED CRIGEDHESEE T, BRI R OGO BV, 2L OFERIE, IP6 IZ K D8R A A4 D
[ EAE D EMER 2 S ORI AN T8 (ReBOSSIS)ICBI L CTHL AL THH Z AR LTWD, i
## ReBOSSIS OffazErEIc DWW TIEY A HiE4 2,

[1] H. Kakinuma et al., J. Biomed. Mater. Res. A, 103A, 57-64(2014). DOI: 10.1002/jbm.a.35157

Addition of anti-bacterial property to cotton-shaped artificial bone filler using inositol phosphate and
silver ions

Mamoru Aizawa', Michiyo Honda', Kodai Abe!, Tomohiro Yokota’?, Naoya Osaka’, Masashi Makita?,
Yasutoshi Nishikawa?®, and Toshihiro Kasuga*

ISchool of Science and Technology, Meiji University, *Organization for the Strategic Coordination of
Research and Intellectual Property, Meiji University, S0ORTHOREBIRTH Co. Ltd., “Department of Life
Science and Applied Chemistry, Nagoya Institute of Technology, Tel: +81-44-934-7237, E-mail:
mamorua@meiji.ac.jp
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MC3T3-E1 EEETIZH (T35 SUS316L R TF > LR E TORZEETIAFE

PRBRRFRFPE Loptseet
OFHE !, Wl K&, BA Ee!

[#55) EEHASEMEIE LTHEREINS AT L ZHOMEMEIT. R ISR LA E 3 nm
DR 7RI C o D ANBRER IS k3 5, MEMEOBEMIITT / — R - 7Y — RS %
HONCTORERH DN, ZNETOMEOL L IFHEETOT 7 — REISIZEB LR TH
%, EHHIES S, BIREINC X > TR#H2 D Y — RS % E U S 7BEO BN OBIEIGE
ICHD & R/ REEER ISR 5 0 Y — RSB RE 2 BXIEFICHRETT 2 FIETH D, Fex
DGR 7 N —7"Tlx, BiehlE S mEE AW CTKBRT TOAT > LV ABHD 71 Y — RS20
TOMFTEIT> CE T, AT ¥ VAN AERMEE UCHEH S D AREREICIE., S 1 4
TR EDBREA NN AT R B X R E IR E O ERBRERA OMENRFEL TV D,
AWFFE CTITAEMRREICE END X R EMIN AT v L AO B Y — RIS RT3 5
BHONCT D720, MifEEE % & b 70 ) B A KRR T SUS316L A7 > L A~ il #47
%A1 > 77,

[268] HERAA4 13 SUS3I6L A7 > L A8 & L, 025 mm O FARRIZEI D H L7-, SiC AFEEfK#2000
FCAMEB LItk, TR h, =X A FUKTEBERERFL, A— 7 L—712T
WEFE 21T 572, 37°C. 5%COMRFF Lo A v F a_X— X —NICKRE LIZEXILFE L (B4
R, Ag/AgCl B MBEM & L= 3 Bt L) 12T, B2k 3 BEO L TRELE, (1) a
-MEM (Minimum Essential Medium) &k (% /37 EIEEAH) 1TIRIE, (2) o -MEM+10 vol%FBS

(Fetal Bovine Serum ; ¥ v ARRIMTE) AR (¥ VX7 EEF) ([ZRE. Q)b IzE i
FEHIML (MC3T3-E1) Z4%fE Lo-MEM+10 vol%FBS Rk IC Th:#, & &tboilkl 2%, (H%E
a-MEM., (2)%a-MEM+FBS, (3)%o-MEM+FBS+cells & #5079 %, BIEBES 3, 4,5, 6,7 H A
12, 7OV AMREFE (<100 pA/em?® % 0.1 s FEIETIN)  Z53CEHZEIIN9 2 E il E o et 217, &
MO EALZRE Lz, £, FIEAREZRD D 72 DI ERHEE R & 135 BRI LA
Y= AREET ST,

[#h5 & 2Z52] EBRHIESGRBR T OBAITETOREHIB W T, BIREINBIBESRICET L,
FIINFR IR T Ue . FIINKE T & & HICmEICER Uiz, BALOME T L OEEZEEH ITREHC L -
TR DB ZR L, BT LIZBOR/IMEN S B X ZBREVINER O BREN (BALEK
/M A+ (FEJREVINERTO B SREA — BALOF/IME) X 99%) F£ TEIE (99%ENLEE) 325 DIC %
L 7= Za-MEM, o-MEM+FBS., o-MEM+FBS+cells DIEIZEL 72 >7-, & 512, o-MEM+FBS
B X a-MEM+FBS+cells TIZiRIE H DR E & & H1Z 99% FEALMIE T U 7= BRI L 7=, &
SibFEA L E—F U AREL VRO IZEEREEZHOCCEHN LZBEECEIREE I
o-MEM+FBS+cells, a-MEM+FBS, o-MEM DJIHIZ K & < 7g > 7z, BAEIRESCEIE EITIRE B D
Bam e L HIcEA L. 2 ORI Co-MEM+FBS 35 X o, -MEM+FBS+cells |2 THAE T o 77,
LEDZ L, BRBREA~DZ X7 BHRECHIEEEE XEE SRR OS2 I35 2 & 23R
=iz,

Oxygen reduction process on Type 316L stainless steel with MC3T3-E1 culture
Sayaka Miyabe!, Taiki Hakata', Shinji Fujimoto'

!Graduate School of Engineering Osaka University

Tel: +81-6-6879-7470, Fax: +81-6-6879-7471, E-mail: miyabe@mat.eng.osaka-u.ac.jp
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HEREREED-ODOMBEREEI S —7 7LD

LT SR PR BE T, 205 R REBE R Pr 2eRtE, 8 0l 7 R pE LR T HEMER AR R 1 ) N —
g L HER X —
OBARE—1, B/, b2, B &2, gz, RBar &3, BHEWH?

[#3] HERIBOT R DITALE T 2 8k%, = O E &2 P eiRMER, = O ICHHEHEIR 2 58 C 2 e #%
W6 72 DRk 7o 2 L 0, HERIARBEEZ I X AR R O BEIM AR Cd 5. HERIARBERZ 2 RTET
2 MR SR B AR D KR53 2 HEIR D D OYEHUTIRIFE L TR Y, (K53 - (KERTE - ThEAE 2 F5 1 &
L7ZIBESERBEICIR S LTV D, Z DT OB RO LA IR L7 El2 X0, B ITHIIaZEH
Fas HE D572 E OBATHERNAE LS. 20 X 9 2RI OB DR EL LT, 41, %
MR OBHCHRER 7O 50 ERRL LTINS, L, B0 EERITMD TIELS, Ak
ERFESIZEFEELOBNLH L. T A AT Taas—2 7Lz 8o
BEG O/ 5 3 HERI MR IS I3 7 <, R T REMERZ . — 0, FxlFA7 =
oA REAL, BobifEaedEd 2 iaEsE = 7 —4~ 2 (LASCol, Low Adhesive Scaffold
Collagen) ZBHFE L (2017 FFEARKESTIHE), LASCol [ZIXT T uad—/47 v L Bip D581 B
HZEHEHLMNILTE., £ 2 TARIFFETIL, LASCol D7 WAVEMEZ L A 1 o — Rk STl 2
WCEDHEEL, b MHERIROBERE - SRk A O T REZR AL & AR B 72 3B 2 v Ry &
N, I HICT v MHERIARBER R T L &2 T LASCol 7 /v @ in vivo TOHMER M4 HE
WME L0 THET 5.

[ 515 & #78] LASCol 7V DAERL L 51 - 7 X k7T 7 1 25—/ 2 v LASCol Zif# L
72. LASCol ¥§i % 37°C IZRIET D Z L Tk &, <3 E LA A —% — (HAAKE MARS 111)
THTRHMER (67 ) ORI ZME L=, JIEBRLA 30 7312 D G D LASCol IREKFE £ &
72, AMBEZEBR « ~ 7 A NIH/3T3 % LASCol 7 /L BICHERE L CA 7 = A NIERLAE Z (A0 Z 08
WEE CHER L7-. b MHERIBUEEEZ - BRHERR T O 15 MR X 0 Il A [B1UY L T LASCol 4 /LHERF
L—hET7Tmas—7r (AC) FVEH7TL— b ETHEEL, A7 oA REERERIZEH
L7-. FrLEatnEYefa T Brachyury, Tie2, PAX1, Aggrecan 7¢ & OISR 28152 LT,
Bk ¢ 12 WlsKE SD 7 > b 16 PEDEE 8/9, 9/10, 10/11 EHMEMERIARE _LICUIBE 2%, Bk
el Uz, &S HER~ LASCol 77 /v, AC 7V, TRl GeFRREE) Z3EA L, ik 56 H £ TOHR
A 2 VB L, HE Yefa TR 4, Safranin—0 Yufa THERMIAR N O Mo S8 B LR 2 3~ 7-.

[#5 5 & %3] LASCol #* /L DVERL & ek « 14 mg/ml F T 7 ¥ f2J& i3k LASCol 7 /L% Fi#L L C
R R 2T E L7255, 67 (t=30 min) 1% LASCol & BE K7 L CHIIN L 7=, AR 325k - NTH/3T3
LT LASCol 7V FITHRFRZ O A 7 = a4 RE2TBRL L7, Bk - SifEdimfia & & 12 LASCol
PNV ETAT x4 REGR LD, ACH IV ETAT A REMIZALILZ)- T (p<0.01).
Bz HIIEIX LASCol 7 /v | AC 7 /L FIZ b Brachyury, Tie2, Aggrecan OFEIHELEZZRO -

(p<0.01). BEMESHHIALIZMEHET PAXL & Aggrecan DI Z D T-73, Aggrecan |L LASCol 7 /L
ETEDZIBI LTV (p<0.01). B¥FEER - HE Y42 TlX, LASCol Z/LHEL AC FVEEL &
B ICBERE SRR DNMELE L1273, LASCol 7 /VEE T O B AN BIEL 7z (p<0.01) . Safranin—0
Yett,C LASCol 7 /VEETIX AC VBRI B Co T aT 47 ) o OfFE L ERNE L
Motz (p<0.01).

[3EE] ARFZENZE, JSPS BHFFE: FR0F42 18K16659 (T.Y.) & JST A-STEP > —XEHk & A 7

K.M.) OB THOLNIZRETYT. a7 =7 Uka JiRtnW=72& £ LmmEE 5o
L AN A W4 LRl D= S

Development of Low Adhesive Scaffold Collagen gel for regeneration of intervertebral disc tissues
Koichi Morimoto', Saori Kunii', Yoshiki Takeoka 2, Takashi Yurube?, Nobuhiro Kato', Kaoru Omae?,
Ryosuke Kuroda?

"Department of Genetic Engineering, Kindai University, *Department of Orthopaedic Surgery, Kobe
University Graduate School of Medicine, 3Translational Research Center for Medical Innovation

Tel: +81-736-77-3888, Fax: +81-736-77-4754, E-mail: morimoto@waka.kindai.ac.jp
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ErIBEOS—HFIUUIaVEFD MRTF Feeellnest IT& 5
B-TCP MER R EER L

VEE T AN LMREE AL AV AT R&T V7 ) u V=R 2 —, P E T A L AR A&
[RE « ~IL AT T HFSERT
Ogtl?ﬂ e PR Y, I R RA AR R ek IR R, At EE B OB
—R

[#E] BXREORFICBNT, UV VBT T ZRERMERINERIZICE L LTS, L
LARNE, —RKICHNBNTWDS B-U U= H /L 75 (B-TCPYeNA Ruxi 7 /3% A k (HA)
MRS LT B fiEANIT 8 O 1K F LB ERE (B5E68) LA L TELT., BEFE &
MNE U2 BaREE (BBEEE) 20ROl EMEAIOBRBEPALEEN TV D, Bald, Y
HEOFHRGFEM THLEe b 1 BaT—F kY a e X7 F R(cellnest) D B A ~D
I ZEMET L CTE T2, cellnest (X, B NI 2T —57 00 al #HM LIRS ZBRE, £ T 7V
v & DREAEVEN B RGD FA 3 # 72 5 X HWE LT-FiHEM TH Y | BERICBW TR TH
LA BIFRBE AR T LM EN S L, AT, 8RS 28 ER WO e hs
DISHIZENT S, MWLM EZ R TE D, 4E, B-TCP & cellnest Z #HlAA ioH 72 Sl 2 /EH
L. cellnest 28 7= & F A & L CORRER Bl >OWTHRE LT,

[Fh5 L B%2] B-TCP k% 37 °C 2T 7.5 wt%
cellnest AR IZ 3 FRFfHIRTE <1, 50 °C (2 C— MRz

SHET-RRICEZERELEE 2 i 9~ Z & C. cellnest & =1 —

K L7z B-TCP B (cellnest (+)) & 157, BH|OBHE
IR Z1ERk L. cellnest =4 Yufa L THBIZR LT

& 2 A, cellnest 2N BFINH £ TR L T B-TCP & =

— h L72 2 & D3HERR STz, B-TCP U542 cellnest Figure 1. Representative images of hematoxylin
o— h L BVE BRI BV AT (TG-DTA)Z LV 8.5  and eosin (H&E) stained histological sections at

wi% & HIE - the bone defect region. (a)cellnest (-), (b)
,/12: WEshr, ;. cellnest (+). Note that the cellnest (+) is colored
WEV T, cellnest = — hZffii L TV /gl B-TCP #H by H&E due to the celinest while the cellnest (-)

Ki (cellnest (-))Z %M E L. in vitro |2 THF|~cD  is uncolored. Fib: fibrous tissue. NB: new bone.
B L 2 ol U7z, B9 2 24well RS 77 L

— FIZAZL (10 £ 0.2 mg/well), b bBBEH EFERSHAN (WBMSC, Lonza)% #f& L7- (5x10°
cells/well), T 24 FefE]RE RO RFI~ OB AU SN T ATP BAIEIEL L TERLI L
Z A, cellnest (+) Tl cellnest (-)DHI 1.5 5 DAMPAEEE DR STz, H5 LI EMilnE 1 vk
A VYL, TEREAZECBMEEI CHIZE LT & 2 A, cellnest (-) TIZERIRAZ W DIZHF L cellnest (+)
TIZRICHEL TV D Z & DR ST, cellnest | X B-TCP L TRl BLAF72 83 & L CH G4
HHDEFEZ B, B-TCP HERI 2B A L L THWAEHAITB W T, ®A EToFERIcES
TOHAREMER B D EHELEIND,

Z T, 7 v MHEEFKEET TN T cellnest (-)35 L OF cellnest (+)DF T ARE 2 7 L 7=,
SD 7w b (A=A, 10 ) OUETAEICEL S mm OMEE KBZEMR L, Al (8.0 +0.2 mg)%
G U7c %, Bl LG 2 4EA Lo, 1 EREEIC~ A 7 1 CT #HllZ 1TV ), Bone Mineral Density
(mg/em)) & FHE & U CB R EZ 7 L7z & = A, HRAE 2 3 LA cellnest(H) D 23 E Bl E W 2
LR S T, BRAEAR 8 WRE R OB AR (N~ R Y v AU gA) BT R
BOARRLTHEDOTEXHOEVLHLNE 72572, cellnest(-) TIZBLH] & FrA 5 O RN HRHEMERLR
DAFAEL TV D DIk L, cellnest(+) TILHTAEF & AN RAFITHES LTS Z &R I LT
(Figure 1), & 51T, cellnest(+)IZFB W TIIBEAFE &ML LB SRR OB IR BIE Sz, 21
HlE, cellnest 28 B-TCP ETHifD BAF72E8 & L THEG LR EBZ HND,

[F L] cellnest =— NI B-TCP IZxf T HAIMEEES ZRHE L, HHiEAIE LTHWDEE, &
RN BFEROERIC L2 mWEEKEZT 535 B2 b b, cellnest 25, B A% H
& LTI B D 2 — "F & L TR TH D ATRBIES R S 7,

1. 50 HEah, Bl BZ, #%3E M. BIO Clinica, 2016 4F 31 %5 10 5 (G#% 413 5)9 A 5 p.61-65

Enhanced bone regeneration with B-TCP based bone graft by cellnest™ recombinant peptide derived
from human collagen type I

Kaori Takeda', Ai Okamura', Masayuki Ezumi', Hideo Fushimi', Takahiro Hiratsuka', Akihiko Azuma ',
Yoshio Ishii 2, Kenichiro Hata'

'Bioscience & Technology Development Center, Fujifilm Corporation, “Pharmaceutical & Healthcare

Research Laboratories, Fujifilm Corporation
Tel: +81-465-86-3023, Fax: +81-465-86-1019, E-mail: kaori.takeda@fujifilm.com
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E’&ﬂjﬁgﬁ%ﬁﬁ 9 MT LAY VERF T X N AR SEM C BT
L

VBAE R R UR ST ERIETIEANEL RACK R i AR 2 58 D SRe A 08y, St ~—
Va ) e A — ASYNIREECEM R ISR Y T b~ T U TV b
OBE—2512 tHAIREF2, NHEA X, EHR2E, ik !, $hKIR2

[(#2] VU oA 2 v 2 (OCP) I3AEFRREREE F TN R o782 4 b (HA) (T2 ITHKSy
it B IRO M AAEET 5 2 LD ETEREEE RO AN TN LTSNS [2). £72, OCP 130
BRI X 2N A2, in vitro CREEHIIIZ R & (It DR 2 A D AR EFCH 5 [3].
FHEREIL, MEIIC LD EWRINAYE SR L A EERE HR D Z & CREINED T HINIETH H[4].
2 CHINTEM VREZ A5 OCP AVEHIERE FICBWCHEI A R E D kit L=, AWE Il
HERETT LT v FEV, RKED T D gelatin (Gel) & OCP DEAIR (OCP/Gel HAAR) Z/ERLL
[5], OCP/Gel HARD BRI ZOUNT X B, M IG5 Z &2 B E LT

[5552%] OCP S0 HED OCP/Gel AR (BHERD &, OCP EAFEIMIUHED OCP/Gel HEMK (K
FHERE) O 2 FRE D OCP/Gel HE A2 L7z 12 1Hiis Sprague-Dawley (SDWET ~ MIFNEAEHTFT (OVX)
ATV, 0% 12 BFEE Lic. ZORIAEREPMINCERS 3 mn, H#S 3 mDOFALA/ER L, OCP/Gel £
BEREHA L. HAML 4, 8 TS0 SIS E 2B Lz, FE MU B AL BB EERIEZ1T
VY, BFERTT v b (Sham)DISE TN 2% B E Uiz, [Al U7 RIS E 13 1 CT Wit ¢ X A HmA1 T
ST X REFHEHS, BUREAZELL T~~~ ) o s =AY (HE) Yufh, iBARETMREMER 2
7 74— (TRAP) Yxtt, F AT A IV ARG EAT S, AN Z O G EH 21 T~ 7.
HE Yetaz VW CERIEICIT D8 B s R e E ik, ekl GBI L 72, TRAP %:fa,
AT ATV ARG TSI 2 R ek, eI T CRRAI L 7. e PR . ¢
REEITV, p<0.05 ZHEEHD & LT

[0 & 222 IErhad, AT 438 8 i & HBIEN CITABICEEENED LD, HERITEE
DRI T-. nCT Eif§ TILOCP/Gel A A EFHO BN KT LT e, HE Bufb
TlX OCP/Gel BEARIZISUNT, BAEHEAGES CIIdEEFAZ B Fite S 2 1\ ZE BN R bz, FrE i X
SRR, (KRR BIRALL 4 5 8 B/ T CRIEEfE, BEZEPRE S BT L Q- A%
4, 83 & b VB E REI CIMERH ERE)S, BEVEPREI ClXm HERE CRrE BN 2 <, A% 8 HOREH
SEIE IR BRI W TEBICHAEE DN DAV, TRAP PSS T, (S HERECITHAL 4 B2 S 8
FNZHNT CROE BN, BEVENRER S BT L=, m e IR B rEsk crahn L, BEvermEsk
IZBW TR 2 T o To. T AT ATV RN L, (R SR Gl BB CHA 4
WD 8 BT THIIME I TH 7223, BEENTER Sl Th 7= —F, EHERECIIEARL 4
WG 8 WEITHNT TR EiEE, #ENfEk s HITEIMERCh -7, OCP EHZFME T & T TRAP [
MHIEES L O R T A A VG ERIROHELA S S, AR 8 ilksHE L CH 2D ORI N LT
HEFOIRDHEIN L TS L& 2 BT

BHEHEETT /LT v NIRRT, OCP 1FE F Tl TRAP BEtslaZz g LA 27 44 v s
RS 2 L ORI I VIR SN

(&% 3Gk]

1)O. Suzuki et al. Biomaterials 27(13) (2006) 2671-2681.  2)T. Anada et al. Tissue engineering. Part A 14(6) (2008) 965-978.

3)M. Takami et al. Tissue engineering. Part A 15(12) (2009) 3991-4000.  4)M. Lietal. Bone 20(1) (1997) 55-61.  5)K. Saito
etal. RSC Advances 6(2016) 64165-64174.

The bone formation of octacalcium phosphate in ovariectomized rat
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EWREEASR/R)IABESLEAR I 7AN—T Y FZRAVEESF
i e 0D B 1) 1 11

PRBRRTE, AR TR
O%F B, BE bbb !, FBH BE?, 1H &HH!

(=1

FRTT 2 A SOREER AL - 27— 7 UBHEORLM DB D RIGMREE 2R, YA
N—T"TIE, BONFRETEE XV EHBERORR (BRI KEMICEEIND Z L 20O TH
HELVEIFMEZER S5 2 & CTERAEEDOERDB AR TH DL Z L2 LI Lz, 2T,
AERA B E O F MR OB M A2 T 5 Z ik 0, Bk L7 gk o /AL O, ks
PEO FIAEIE S S v D, Bioglass®id, WH L7277 A& - Ca®' A A2k 0| B OEEsHE -
MEERET D LI TWD, £7o, Mg> A A idfilaEsttom b, SP?' A 4 3B e
OHEFE « b ZARET DR B D &t STV 5D, ABFSETIX. Bioglass®® CaO % MgO, StO
BB LT 22 ME L, ENHEDRY) ~—TH 5K U ABEPLLA) L A b S8~ HAK
X, MRRESZ I 5720, =L 7 ha A= 7EEHWTRGEAF v 7+ — /L K& El
L7c, Boie 7 7 A 8=~y NOIIR, A A UV HHZEh HIRQIEFE T A0 AR B 2 59 L 72,

[£5r]
46.1S10,-26.9M0-24.4Na,0-2.6P,05 (mol%, M = Mg, Ca, St)#KD H T X Z ¥t (1500 °C, 30 min)iZ
TERIBL . B EELERIC T L 7=, PLLA 2% 5 BGy D& A ED x = 10, 30 vol% DA KN
BURHIE(190 °C, 20 min)lZ TIERE L 72, HEIRH D PLLA 23 14 wt% & 725 &9 7 v m ARV BZY
RS IR REEZ L, T 7 ba A= ZEICTR T 7 A4 8=~ v F(WEFR : BGaux, M
=Meg, Ca, S, x =10, 30) & {ERL L7=, 1ERLL 727 7 A /N—~ v N OMEHER « Bl . A 4 R
BEFEn Lz, BT v A =~y F EToO, BIFHEEEMEMCIT3I-ENIC L 2 M a5
A~ U AOFAZER X 0 OICE M2 A LSRR 3 B 1% OMIIREC m B & 5 L7,

[FE 5 & B

BT 7 A4 R —~ v N OFEHERC A 1L, BGy10 25 BGy30 LW KEVMEZ R L2, BGulO0 134
FENPRELSEDEENMENZO, T L7 ha A= T 2T BERY = v MRS,
FliZa L7 % — LD 7 7 A4 N—FFZ—HRICHc &, mUWHHEELRE RS o E 2 6
5. —H. 30vol%a HEEKRIT, MWD& - REWEDHELZRL, Yo v bR S Ui
BLREDIK TN AN EEX NS, BIRKERET 5 Mg?, Ca>", St**, 7 A A 4 Ot E
IR & IR L TR Y | A A DRI IIFFTE 5, BGugr & BGsx DOiffifid#iid Control @
PLLA 7 7 A R—~ v MIHAREL | IWH LIz Mg, S, 7 A A A2 X0, BFEMoE
SO NMEE SN E B X DD, BGul0 OFMIEELME X, BGy30 KV KEWEZ R LT, £D
JRIRNE, BGul0 OREHEREDS BGu30 £ 0 K& <, M@ B —MERmICEETHZ LT, 774N
—~< v FORFGHERRIC L O MRES A HE SN0 B2 b5, SRER LR 7
A 73— F® BGwm,l0, BGs;10 I% Control [ZLE_ZUWatk 2R L, mV R A E 2 R4 2 &
Mo, B BEOm G ZRIFCEE L, BRGVEEHEE RICHERECE MBI E L THIFFTE
%,

Control of osteoblast arrangement by bioactive glass / poly(lactic acid) composite fibermats
Sungho Lee!, Aira Matsugaki', Toshihiro Kasuga %, Takayoshi Nakano'

'Division of Materials and Manufacturing Science, Graduate School of Engineering, Osaka University
“Division of Advanced Ceramics, Graduate School of Engineering, Nagoya Institute of Technology
Tel: +81-6-6879-7507, Fax: +81-6-6879-7507, E-mail: leesungho@mat.eng.osaka-u.ac.jp
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TFINIA FEEBWEKIEEILO—RF ) TF7ALIN—~DTINZ A +
FRREST 5

SRR F BT =% —FAr ek
O] ik, #x WL, & KR

(5]

BAm—RF ) T 7 A 8= (CNF) (&, &, ®ME, (KRN 4 MR o bR T o
V. IR L RPEEESB TR ZED TS, 20O NFIZTNZ A MERBEA 535 Z LT
AR, AR R & MR BRSO 3 R A R RE O R EIEEM B~ DR I F T X B,
W EOWFZETIE, BEEUARIE (SBF) OffEZ TS5 Z L TRONDTENLT 7 AU VIV
LR, ToNZA ME (AN) VL OBEAITE Y ONFICT NZ A MERRERAT S SEL DL
WL, EHIZAN 2 10 wt% L EEE LI2GEI12, BWT A2 A MERBENPREBLEINS Z &%
R L7, Lo LEL DOEA, ONF 3BT 25 2 LIk WL EMER L OO TRE 2 15
b FZTAMETIZ, TIVFNLTT o Z A ~— (AKD) JLBLIZ L 2 ONF O Bfik{b a7, AN % Bf
KL ONFIZHEE S /T2 E DT /3% A MERKREZ . SBF Z W 7381 X 0 3 L 7=,

[25r]

SBF @ 2 {5 DIREZFT HKIFEZRM U=, T2 b YU REEMEHI %2 R LT 36.5 C, pH 8.2
PR L, 36.5 COMEIEM T 1 AT 5 2 LT, AN AFH S8, S8 AN 205108
Wz k P Lz, BHNZANZ 0 wt. %, 1 wt. %, 5 wt.%, 10 wt. %DEEEIGTAT U —RD
CNFIZIEA L, VAR ZATV, 50 COMEIRMEIZ T3 HMigE S ¥z, EROTREIZEI Y, AN
ZRWTIER L7 ONF OEAREZ X A YT R v X —IZ X VYK L CREZME LTZ, D%,
0.05 wt% D AKD IIKIZ 1 73S L, #li% 100 CT 10 oL . REF & L, B bni-iRBk
Jr%36.5 C, pH 7.4 ® SBRIZIRIE L, AEIEmICBIT 27 % A MEREZFHME L=, R
18 % FE-SEM, EDX, TF-XRD % W\ CHEIZE L OVt &21T- 72,

[FER & &4

AKD ZLBERITOD CNF 12 1 wt. %, 5 wt. % AN Z A S TH L ALZRER T TiX, SBFIZ 1 HER
B2 L, BEET N2 A MFFER 2k R ORE B OB i BlizZ Sz, LarL, AKD
LEREE D CNF (2 1 wt. %D AN 2 A4 S CTHE LR I, SBFIZ 1 HRERIEE, 7344
MERRREIXMEER S N2 Dy o T2, £ 72 AKD ALFRE D ONF (12 5 wt. %D AN Z & SETH L - ilkbr
Jr i, SBFIZ 1 HRJIEHE®, TF-XRD IEIC L D7 ¥ A hOEIFTE—7 3mH It 00,
FE-SEM |2 X 23k i K OB Cld, BB RO 0 TORT 32 A N ORI BLEL S HL,
KR4/ SBE IEHT & 2L R, bRy 7=, ONFIZ 10 wt. % D AN 248 S TH LN -
TIE. AKD LBEOF I3 H o 57, SBF (2 1 HFIRIER. FE-SEM (2 X 0 BT /3% A Mk
A 72 7ok OFE il OTE R A BB A R R ICBIEL S, EDXEICEIT S Ca & PO — T iiE
MRELEEM LT, £72 TF-XRD HIEIZBWTH 7 3% A bR E—27 gl it Sz, Pk
DFERNS . AKD WLBRAHE L7234 T ONF 1T 10 wt. %LL ED AN 2 4 SETE L3RR A
F. BWTANEA MERBEEZFFOZ LRSI, BUKIL ONF 1T "2 A MEKREE 53252 &
ITR[RETH D Z E o7,

[&% k]

1) T. Yao, M. Hibino, S. Yamaguchi, H. Okada, US Patent, USS8, 178,066 (2012), Japan

Patent, 5261712 (2013).

[FfEF]

ARFFED—FRIL, JSPS FHFFEHRERAOAFTE (B52E) DBIAIZ X 0 24T L7z,

Impartation of apatite-forming ability to hydrophobicized cellulose nanofiber by mixing with apatite
nuclei

Takuya Yoshioka, Takeshi Yabutsuka, Shigeomi Takai

Graduate School of Energy Science, Kyoto University

Tel: +81-75-753-9129, Fax: +81-75-753-9115, E-mail: yabutsuka@energy.kyoto-u.ac.jp
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TING A FMEEIC K DRERBHEMDBEEHEE &V EREEETE

JUIN R EE R S Bt o Ak SE e 2R (A e 7245 B
ots F, EEE Evo, Al R

[#5] AEREMEMITARBTMERE LS, BHEICHLER LY T AOWEBERE NN E N &
NHEMMATEMEM & L TEEMICRIHSN WD, -, EETIIREMESCHRER %
NE L7 EEE OFHE LI TS, L L—F T, ABDAEERN TOREMMEIZIER
W, BHABICKLERMRO RS E L TORENRKbNS -, EYogHaiIfFce2n
EWIHIRBEFT D, 20X RBEE RIS D720, BRRK O A8 R E I IERIE DR T 237
A NEWE LT 24 NFEAE (Ap/CS) FERIZFRM L., A B OEMHIE 257,
FEPEDARNT RE A N CTHERROREZWET 52 L THEDOEMMEZIEI L, 2o, T3¥
A FDOEVVEIERREE 1) Ap/CS BRI OB IEREE I N LT 5 &2 6N 5,

[ZE8r] B aBEmREZMmKL 02 &85 X 2ICKTHIIL CABEMILERZR L, Bk
300-400 um (2525 W3 LTAHE (CS) $kia157-, CSHHI%Z 1 mol/L NayHPO4 AR IZ 20°C,
60°C T 7 HRENRIE L7z, 3D BRiIHm AR X #REPT (XRD) & X MRS 2470, EEEE
TEAMSE (SEM) (2 X v HHIFREABIZ Uiz, WIZ, BEkI% 0.05 mol/L Tris-HCl AR (pH 7.5) (2
IRIEL T 25°C TR 7 BHRES L, IR ~D B2 7 AOWRIEE 230 Uz, B
RABEEIZ 6 mm x 3 mm OFXKEE L7 ¢ /N —=I1Z LY ER L T Ap/CSD $Ekr,  Hrgesct B
& LT CS JERL, BEFENA R X T 3% A b (s-HAp) BER. ZZ L E A L, HA 4 #8712 uCT
BLOBURMMEOI R O~~~ F XU -4 (HE) Qi X0 BR ol X O A5k
A R L7,

[ 5L & #22] CS EERIZ 1 mol/L Na,HPO, IRIEIZIRTE L 7= ki 4 SEM IC LV £HFREZBIZ L
7o & A BURORE BRI R AT LT\ e, SN HRiA XRD fifft L7z & 2 A, T34
A FHED 20=25.9°, 31.8°DOE— 7 BN I N2 LD, BEREmICHH LR RIT 7T % 1
NChHDHZENTEINTz, Flo, =R F =0 X Mo eikds X OURIN S EEIC 0 BRI N
BN CS, REMRT NZA M THDHZ EDRRSI, Ap/CSIZCSKREET NI A MR BEST-H R
Ay TFHEEL > TWNWD T &R ST, RIZ, CS BRI, Ap/CS HUHIZ 0.05 mol/L Tris-HC1 &
e (pH7.5) ICHEELT=E 2 A, CSHRIN Vw7 b A A0 0FEE LT 1 R CRDRI AN 26 L

7o DXL, Ap/CS FERLITHERI N O WV 7 DAERILL

RIE 7T BB THLEFEL WL, £72, 60°C TR L7

Ap/CS FERLIE, 20°C T L7- Ap/CS FHRI LV AR

\ZH IV B OWEREE I L= 2 & D Ap/CS FERL D

ARSI K0 R O ERE A I T E 5 2 LR

e ST, I, RARBREIZIER L7 B REIZ Ap/CS

TERIZ A LT 2 A, s-HAp FERLIZHA 4 HZITE R

FHEIZIRAE L CWeDITHkE L, CS kL, Ap/CS PRI

B 4 BREIZEERNICEIN I LTV, £z, 60°C T

AR L 72 Ap/CS JERLIL CS kL & bl L CTHEICE K

E2RELERBY REWHEEL CWETNZ A ML EE

FEAMEHE LT L 52 B D, Figure 1 Ca release from granules

into Tris-HCI buffer solution

Regulating dissolution of calcium sulfate granules by apatite coating

Akira Tsuchiya, Marino Sato, Kunio Ishikawa

Department of Biomaterials, Kyushu University

Tel: +81-92-642-6346, Fax: +81-92-642-6346, E-mail: tsuchiya@dent.kyushu-u.ac.jp
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L—H—F7ITL—2a U THIELT: CaP D&M NA FOFL7/84
A +HEOTHE

VPERBANFRAMTIEAT B OCHANIIIEERM, 2 EREANR ST IEAT AR TR R Y
OB =Z !, Mtk EL', Rim Hez!', OHE Fok?

(651

FERMFClIEL—Y—7 0 A CREBHZITVOVEA L PV ATEEEZAREET LU LV a=TH
AN LB O ZED TN D, D a =T I 3ERBES T T, M, 8IME, BRSO
FEMRERE (AL, MRT B ZWr 3 Rl REZR AT 28 LTV D, 3%ENLEA v U T RET NV a=T
(BY-TZP) EIHIZ 7 = & ML —H —BECTF 7 FEEOMMER L1 SV AL —H—T 7 L
—va EAAL TR CaP 21T 9 2 & T, ARNOBEE MR L, [2] &6
(R IADN D TR [E 7B [ 5 & BB S 5121 CaP RIEF DA Ru o 7 /3% 4 b (HAp) DFHLAR, fi
math. B, BAEMENEERIEE O > ThDH, Alnl, 3Y-TZP Ft Lo E iz i) 5
feintE HAp DAFTELL A REYEME & 72 D 2 A5 M R DB T ~ 356, X BEHTO AT M vz H
W35 & & CIETER & B 2RI EEm L 7=,

(EX7|

ARFZETIE Nd:YAG L —H —%5 4 @ik (R 266nm, /L AlE 10ns) Zp-TCP (U VBR =T/ v
L) WS LY 7 L— a3 VR Ho0 T A SRPHAHR T 3Y-TZP TR L 7o, KB DR 1Al A
ZEAZWEEE LTS LIS NS, ZDFRIZB-TCP 1Fa-TCP & 25k LR EE o 3Y-TZP i Tl
KGR & FE AL TG TE HAp ~ & 26T 5, Z OfFEE EEIIZFHET 5 72 DI1ZB-TCP (4
U U SRERT L— R) ZBERE U CHER L72a-TCP Zh5 5 RB X OV HAp (A U v XAk 7 L —
R) MyRZIRE. oSSR 10%EICE R EZE 2 TAEERE 2B Lz, Z OEERE 07~
. X BREFTOZLY M ERIE L ALY MLOIREEHRIZHT ARSI EZ TOME L, 8&iE
MR Z RO, ZOmBREFIH L CEBORE L -8 %M+ 25 2 & TEEMZ HAp OF5Rb
DOIRFE, KAERIEINARGEE RD T,

[FEF & B52]

0. 1Torr @ H,0 H AR TR L7-34 . 3Y-TZP O FEMEENRIROEA . fEdh M HAp D A
N7 M UEAL B X, 445°CTH TN HAp fEfm D e EH L. 500°CLL T 60% DIFTE
ERBR STz, DT80, H0 HADEIMEAFIEITFAGEE %2 500°C CHEE LkEE= 1T 72, L
— A — BB O T CRIBE L 72 B-TCP 233 )M L7=Lsh, 22T HAp & L < (Fa~TCP it
DY UEEIN YT BIHER SN2 o T, BZEND U0 HAENO EF & & HITAKSRIZ LY
HAp DIFAEEIZAILIC B5- L, JE 7 0. 15Torr (238 THI 80% 728 HAp fhdmlc 28 b L= fs s H
7o EHIIZENZE EFH T2 EE0MIT HAp DEENED L TV ARERENE LN, Ziud, i
INT=T T v—va kit o b, ORI ITES BRI LY FERE CRIEY T, KM OR
DI IR DRIEFARIEA LTz d 2 B2 b, Tz, (13 LR I3 E S HAp I8
T H7-OBEPREVIEIEFLE TORFRZET 5, ERIFOEL — N T3 L E LTS
AICIRORLADMFE L, FLETELTH20EHEL WD EHIESSD, 5%IIT 7L —1 3
VR ORIREE/NS LTS, FEBRED EHIZ LY e HAp fEE LN TE D EHE X TS,

[ 3Cik]
[1] M,Kakehata, H.Yashiro, A.Oyane, A.Ito and K.Torizuka, LAMP2015, 15-017 (2015).
[2]BR O, 37T RIAL AT VTP TR, 2E-20.

Abundance ratio of hydroxyapatite in CaP layer deposited by pulse-laser ablation
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TINIA IR (Z LD Ti-15Mo-5Zr-3Al B2 ~D T /N\3A N EE(T &

RERR FR BB AT =R 2 5ER), 2 R —# TR 5T
Ol sl L IRpr #/F L, mdt KR, 2 f#°

[#5] pRTH A0 —FETHD Ti-15Mo-5Zr-3A1 A, MRHIE B IER LU IR I, &
DITHERD Ti-6A1-4V BaLVBIRWEMEEA G T5, Ti-156Mo-5Zr-3Al A& EWT 7 F A MEAKEE
AT HFHZENTEIUL, EE R KR mAARIEED 3 R AR RO EE A R
~DREBNHIFSND, AR (SBF) [1IDOIRERB LW pH 2034528 T R ICki kol
RTINS N (T REA M) DT TS 2 IZZNVETOMIZIZEB T AR B o LRI
FILZ I REL LIS T S AME TSR LTI TARIAMENT NEANERREHEL ., I
BB EENT REANTHBENDZ L% R LUTZ[2-6), AAF22ClE. Ti-15Mo-5Zr—-3Al1 & 42 hife
LR fia U CHRIFLATERR L . E DT SEAMEEMNT NS HTET Ti-15Mo-5Zr-3A1 Ba~DT /5 A
MEREERT 527 P T2,

[52BR] Ti-156Mo—-5Zr-3Al A4 Z#400 Ot /KMFERE THFEEL , Peid L7z, 98 wtwhifis L 75 K%
IRA LT KIS Z AR A RIE L, 60 COTEIRAME T 24 FERIFFE Lz, 2D%, SR EZRE /KT
L, BRRSET, MRS ALEREE O HEM FE 14 XRD, SEM, EDX To#r L7z, M AfEfE A2 1% T 25 C,
pH 8.5 {ZFHHEIL7= SBF ZiHflL | MiBERULEREE DR AT LT=, D HARFRE T RZA MEZHT
HEE5720 70 COEIRFE T 24 B E L7 (UL EO TRZ T 7 SE AR | L% REET D),
TR A MERLER % D HAR FE & XRD, SEM, EDX THOMT LT, 7 /3% A MEALERZ fit U 7= HAk 1 123
BT REANERAEZ RN T 5728, 7735 A MEALEL % D FHehZ SBF (pH 7.4, 36.5 C) IZIRIEL ., %
MeFmiz XRD, SEM, EDX Co#rL7z, D7 | FilELEL D H % i L7 Fapi A SBF (ZIRIEL | [AlEE
DT EIT T2,

[FEERLELR] BRERLFLE KIS~ A 7L~V DOMALBIERR L TWAEEF 2 BlE STz, g
SLEEF DM Z SBE 12 14 ARRIELT-EZA, FARE R T A A DO RITB SN2~ T2,

TG A NERLER % D SEM B LN EDX 43 4TI280 | AFLINIC I KO FR M ST " Z A MEZDOHT HH A
BN, 77 AMELEHE OFAM A SBF (2 1 HERIEL7ZEZA, XRD IZB W THARE E ICT /X
AARDEPTE—2ID 20 = 26° BIO 32° fhlctiEing, 7 3Z A O EH e — 758X, SBF %
EHIR N EL 2Bz NN L7-, £7=, SBF {2i& | H#I231F5 SEM B2 i, SBF TSNS
B, T 7 SZ A NHRAT O 7 IR S S HAR 32 T 2R E > CUODEE MRS T, £7=, EDX Tl
TIBAND EERERKTTFE THD P & Ca OB —I RSz, LL LD SBF BREROFE R LY, 7/
AMZABRZJE T ZEICED 1 HENICT SEANERDFH RS L, mWT A MNEREEE R~ T ZEN R
Wiy,

(&% 3R]
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BRDGAA VB LIZKET N2 bS53y ADERLE
MR IGE 1

IR R R TP IERE, PR R WFSE - RIS B
O Fize!, BM  fakk®, M 7!

[#5] & N OmEE AR LTS BRI 1IKEE T /X2 A R (Cao(P0s) 6 (OH)2 5 HAp) T
HY ., Ca¥, PO BLO OHA AT A T, Na', K, Mg¥, Sr¥, C1, FF BLOC0* D%
< OWMBITLEEEATWD, BT N2 A MIEE U7 ErE HAp ~E#fT 52 & T,
WiFEZ2 HAp & Hl U CRWVEREM 2R T2 ERMb T\ D, AIFZETIL, kT IicE £n
HIFXTNVDHRT Ca® A A DRIZEL G ED Na', K, Mg @ 3O A A IZEH Lz,
AWFFETIEL, Na', K, Mg® O 3FEEDGA 4> % 1 T @M L7727 "2 A b & 85T
SRREEZRWTER L, BiA A BT N2 A b T I v 7 ZAABAERIUT-, A F BT 4
A T Iy T AFOGA A 2 OEVIZ K DR IS E~DRBEZRHE LD THRET 5,

[328r] BEAR (1, 2] \CHE U TR IB M FRIBIC K O A A BT 2 A MM EZE AR LT, (5
L7 R USIE DA A 1. HSAZHERL T HAp H oD Cat JEEEIZ%E LT 5 mol% —E & 725 &
IR U7z, SEMMA DI 51X B L7251 A4 235, Mghp, NaAp B L OV KAp & £+ 5, 15
IR ERRIE « BERT 5 2 & CTHiA A VBT X2 A T I v 7 AEER L, Hohi
BT Iy 20X Y T H ) = a YRR XREWTE RD), 7 — U =R (FT-
IR, BHEHEST 7 A~k (ICP-AES) 72 EIC L ViTho7z, Fio. AWFHEHEClx~
U ABHZEE HORE AR (MC3T3-E1) Z M1 A BT N2 A bt T I v 7 AT EHERETE
L. MfsErE 2 A Uiz, £, BA A VBT N7 A b1 T v 7 A0 MEE RS OB 2
IR ~D I G 2 5 BERET 720, 7 v ME iR EMIERHME RBMC) #4517 I v
I ACHBERE L, B o~—h—CTHDT7 NN ) 74 A7 7 X —F% (ALP) EFMHOTEEE
1772 o7,

[F55 L Z22] XRD OFEER LY . NaAp BL N KAp TILHAp H—FHTH o 7=DIzxt L, Mghp Tl
—¥B B-TCP ML S, Mg¥ A A DOEHIZ LY HAp OFEEMENMET 2% Z L bhnoTz,
F 72, ICP-AES OFER LV | Mghp B X NaAp TIEEGA AV IFMGAABETH S 5 mollliT
AT U BPEREL TR, KAp TICEBR STV KA 4 v BT AR E ORI S RE TH
D, Ca¥* M4 AL LVAFT L ERORKRENK A AU IEHA PICEB SIS W ERbhoTz, F
7o, A AV EBT RXEA FNET I v 7 ARIZEA LIEBGA T OIERHEOWHER R IV BA
I OFEH &L HAp FA~OEHREE KT L, Mg BEO Na' A4 F NI KA A K0EH LD
ERbhoT,

MC3T3-E1 #fa 2 IV TIT 72 » 7o BRI FEME OFE R L v | €8T I v 7 A ECTHEE LIzl
FEIZII R ERZEITR SN2 7, RBMC & AW B kit & L CiT72 7= ALP {&MED & B
RBIV., MEFEEZ T BEIZBW T Nap 7 2 v 7 A ETHAE L7ola i b @&y ALP J51E%
RLTEY., B LUIZGA A 35 M ECoMBERE IR <. BFEMao s bofitE i mwE s
KIEFLTWBZ Enbhot,

Loz &b, SRFEE L 3 FMEOBA 41280\ T Na'of A 30 I BV TR 3
RO ALDREICHEHTH D Z EBbhoTz,

[1] M. Aizawa, K. Itatani and I. Okada, Phosphorus Res. Bull., 20, 61-78 (2006).
[2] T. Yokota, M. Honda and M. Aizawa, Phosphorus Res. Bull., 33, 35-40 (2017).
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B ESRAIRGERT M)y I RAEEMH LT HERE FOFIT A
24 FOWR

L E BB P EA T S0, AR, 2-39- 1/ REh X, fEA 860-8555, H A
Ofp  RME' bt ZAF', W& !

(5] &B~ NV > 7 ZEEMEE MC) 1%, #i Zn OVEREA UGET 2 FHBLARER HIETH 5,

MWC OF|FSIL, NI Z RS L2 > T, EAREASMEZ T TR, BRET e T 1 2H
FOURETH D, FHOMAE MMC DA X2 T 7 v a i d, HREHE, fiR7c— X042 A 7B
FOSHELEZHZLIC k> TlRE(ETE S, E REF 7 8% A (HA) 1. HEMassE, 5o
WAER L OVEMEDORERAE 2R — N2 4MIER 2B SG8M v T I v 7 THDH, BIEDH
FRICEBWNT, Zn-HA [ TEEM B O A X—27 75 X< fEkh (SPS) ICX W bz, BERARO
TTVIr—a Dl AN REZR B L U, UM, BEROMEE ., AIRANE BT 4.
AL, mikEATE, PUEEO 7 e 37 0 B L OVEKRNT X MW, ARl EE7 Zn-HA
BAMEIOMEREZ Sl 5 7= 010, BRIz SN T-.

[EBR] Zo#l Zn By (99. 9%, —140+325 X v =) Lt Ry 78% A4 ~ (HA) ¥y (99%. &
E?150nm,) 1%, FELE LTz, #l Zn B, 7oy (Ar) A AFEFEROH 5 EAE
o, A=/ U 7 23300rpm & L TIHZ 250 C, HA ¥y (1. 5. L1lowt.%) SiEEOGHR
7o LT, #i ZIn HpEIEE SN Zn-HA ®i%, 30mm BEET T 7574 R EA R AL T,
SPS-1050% K| -4~ % E22 380°C DEEFEIREE R L OMOMPa OEERE 7 L v ¥ v — DT, 645 %
(RER U CRERS SU7- BERE S Zn & Zn-HA BAMEHE., T4 227 %7 (10X 1 mm)
LY U (P2X4 mm & ®2X5 mm) EENENYIV ST DN, T4 ATV TNT BIE
BIE., PUNEKR, BUNMERE BXLFEOT A M, 237 A b, AKESME, kEA MR 0%t
EIEDOT A FD=dlcfibi=, v U X%, EfE & BEOT A FO7=dicflibing-,

[FER L BL] FEREO% T | HA L Zn OBERTH 2o sz, BERBRIT, Zn & HA OB
FHE D B 2RI K> T, Zn-HA EAMEIO AN EERENFHERETH DL Z 2R LIz, I DIT,
Zn-HA #EAEMEHT, BEENADOEREOF T, B mEIZ Ca,(PO,)¢(OH), DIEZ R Z L1z, Zn-
HA EAMENT. Hl Zn 1T T, EBMED MC3T3-E1IZ D AELFRE I NI D md L = L Aok
L7, #l Zn EHEAMENT, ROMARIEY 27 LIEMEEFR L Tz, IR HEMED 7 e o8
F AT BEINT, #i In EEAMEIO In-5HA DR Y 2 — AEKE. SEM O DIAL D%
W2, ZAENL T%E 3. 2%% W LT, MRRFO T ClE, SH4EICH Zn EEEREL Zn-5HA DJE
DIZH LB ENTZB A2 RO T, £72. BEOBINCHE-> T, B KR LE, EREESN-
HOIARRER] OLE . HAMEL Zn-5HA (X, FTLWVEOERZRILT 5 Z Sioxf LT, #izn LV
R TH o7, BOET L, AR AE SRS L OSET 2 AEREAMEZFFD In &
MMC 1, ‘BOBEEICICHTE MBI EE 261D,

Studies on zinc-hydroxyapatite composites as novel biodegradable metal matrix composite
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T/ REBEICLKIFELG TEXMEEERRIL] #E

PRBCRZFR B T2 IeRE, 2% v /) o~ U —fRkalath
OfE HW\o !, dd B, JIE A2, T8 F2, RE EE2, 7% &l

[FE] SRR U Com e teix, FicmtE (7 3% A MEmEAHER) Ik i sh
%o M X BOHE 2 B RERE DO T2 DI B E RN OBRBE G U Bl i 2 5887 5,
— 5T, FESCHEIZL Y Kb EEAMEOEEICIIREMZZE L, S A ~T7 U 72 B E
U 7 ARAR AN 35S < BELALFFE N L EAR AR TH D, UMREETIXINE TIZ, MEREE
WHIENZ X 0 &k S 2 — % BTEICED Z LT, BT 32 A N OFRFTE - 7=/ dh il
MPEZED T Z I LTnD D, —HTEIREZ L2, @BMBRnLE ) /) 4 —4—T
HE 2 2 Lz kD, ERORANE R ARIEN S/ L, MG mcEE A me LB g %
BT 52 RO TR LY, 295 Uiz NERME AR L) O, $HALCS T
B7p BRI T - B EE A A T 58 O BIEREEFEE A4 TRl T 2 & ]IfF S 4L D ABFFETIL,
MBIRETR D A r— s Ul TEASME ] TXEATHE) O SO 25 A EE b E Iz o n
T, BB LD ORI EZ B E 35,

[525B&] Ti-6 mass% Al-4 mass% V &4 (Ti-6A1-4V; ASTM F136-08) #HilZ, 7 = A MhL—H (X
JLANE; 250 fs, HULNER; 800 nm) D EFMFEIEIHIZ LV B CMBMICER SN EAS—F—D
R g S (L — AR R A ; LIPSS) 2Rk Uiz, #TFREL LC, SEAfEE (Ra<0.01
pm) FARE L OEEH S 2R bR A2 R A W HRSE R 2 /ERL U2, &8 7 0 — 75l
W (SPM) B L OEARIBFIEMEE (SEM) 1L HAIRET 21T 72, ~ v AFAIRiEZE
b L 0 BLEE U 7o W RE SRS A AR B CEERR L. W EEE 12 S < MRRBC A S L OSKERRE RS #
VORTIE - BEEBREDIRE S A LS CEMERY - BRI LT, BRI ARk
FHEAEITV, L=V T VEEEEIC L Y 2 T — A UEdmrE A S NEIR X AR EIPTEIC L D TR K
A hEsRBLAE A f#AT L7, Total RNA fli#e, ~ A 7 a7 LA 12 X DR 72 8s - BURIT IC
X0 BHEEICBT &G FRBLER 2 EEICHEN L-, EUEs -REmEciZ= L2 k
2R L— 3 I KD siRNA A BB BNHIZ X Accell siRNA E A % Hu 7=,

[FER &% 52] $imb L ORISR LT, LIPSS bk CTOLA EIE H MR OR YL/ 2
B S ATz, AR RIS I o THESERCY L — 2, MR G N RE G ~D 3 T — 4
ST REA NN E o T, BLRZEWLZ L2, LIPSS E TR mIcE L MR L34
BESFEEE LT — 07, MRYE « S b Clidbie S e e o E#kZ r Lz, 29 L7z
FERMNG, AR MIRESIE & & bio, BREER AL Z T 5 ATRetE s RE Sz,
~A a7 LA RIS & MilREE ., B E R LI BE S D8 T OREICKEI L
Too HRIC. HERSTEAEE - HERERIENCES D 5B nF D EAERD B, FHROE R mA
WEDFIERP DN E 7ol

(&% 3R]
1) A. Matsugaki, T. Nakano et al., J. Biomed. Mater. Res. A, 103 (2015), 489-499.
2) A. Matsugaki, T. Nakano et al., Biomaterials, 37 (2015), 134—143.
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KBRPATODERRIRET TR LEEDERME) VBEHILY LK
& LR IEDHE

PPN SN
Ot B, #Z Rot, #Jf %

[#&5]

~ 727 A (Mg) GA T AR & AKBMER 2 0 b SR RO & B AR L GEAE
HEHEOTWD, LNLENG, Mg 1T A 4 1FF FCHZEICERENHEI T 5728, in vivo
TOBEEE NI X CTHRIER E CHBERBELZHERFT 52 N TET, EBESHF~OIGHIC
TEN DD, VBN YT A (CaP)IZE Y AEREZWET D 2 ENTEIUR, 82 7 ARk
W & BREAE MR RO V7T MBI ZBIR T D2 &N TE D, Mg &40 CaP D=
DEE 2 R FIERBREFT IS TWAN, FD% LT CaP DGR LD T-DICBWER WL S, 21
1T Mg RN BAET D Mg A A MDT Z A FOREREEZRET 2720 THDH (1], EEHITZ
NE T, BB L2 Tl & L CHWD 2 & CREEUANK (SBF) & FRICHLE &2 2 5 L 72 KIRIRH C
HR  WIE T TO Mg B DOFRIEY VBRIV T MRS LT [2], AMFZETlE. &5
A EE LIRS E WA Z & Tlg 84D CaP #5232 7-, CaP JERImEE C o Fm & OWr
HIROZELZBE L, A E—F U APEIZLY in vitro TOMENEZEZFHME L7,

E )

1. OM NaOH/KIA#E Z BfRik & U CEBIEL0 VA L0 RIEIN L, Mgi4 (AZ-31) [ B b, 2 Jii L
72o B hOMBFEDIMEOREL7/2D I 5, 7.5 mM Ca? 35 LTS, 0 mM HPO,> DIREE % & D /KIFIK % i
U 72, 2 OKEFIK & LItk CaPIRiR E T 5, foel T, ot bk 36 L OSRALELOAZ-31%436.5 C
pH 5. 03 L6, 0D CaPIEIRIZIRIE L, 36.5 COEIRMEH C1LHRBIEE L7z, B0 H U723 BH I
KTTTWEE, iR TRz Lo, 1ERR L7 30EHR s K OWrif 2 TF-XRD, FE-SEM, EDXCHIE L
7o FET-RBIOMEMEIZPBS I TOA v B — & o ZJHE TR L 7=,

[l & 52

CaP VRIKIEIE W . BRI & RUFLOE FIZ oW T 1 HUNICEREBER E AR AS Sz L
W S T=, BEDX TlE Ca BLOP NAERERME SN, ZOMEMND, CaP IBRE AWD Z & T
FRER L DF I 5T CaP 23 Mg &4 EICTERNT 2 2 & ANonr- 7=, Wi SEM £35 X OVEDX 7
AVAX XD, /NI CaP Fim B 7R D WE O FITKE W CaP ffidh b 722 D JE W E A
LTCWBZERbhoiz, XRDHIETIEL, 0CP BLONT R¥ A MIIFRE SN D[R E— 7 NEEHR
HENz, 20897 R AR5 @b CaP JBIILLTO L ) CER L E2 DD,
FT. Mg BEOBRIZK 0 AEREIELEOSISERD pH BPIENZHHE L6 EF L, 78
B A MERNEIT LTz, ZHUCEZ VIR LT X% A FEN Mg BE&DBEE & iz X 5 /TR 7
pH FH-ZMz  FIENCTHE L7 pHERE T CTOCP @37 /%% A RED FIZIERL LTz, CaP gifEilE)
DA = RIRPFERE & LR THFICEVMEZ R Lz, ZO/REENS, CaP sz LY
Mg & DMEM M E L Z &R I g,

EE3TN
[1] A. Bigi, G. Falini, E. Foresti, M. Gazzano, A. Ripamonti and N. Rovveri, J. Inorg.
Biochem 49 (1993): 69-78.

[2] S.Watanabe, T.Yabutsuka, S.Takai, Bioceramics 29 (2017): 81-85.
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TRFIEEILIYRT/ AT RN -EEBEERMHOER

BEME RN R e B T A ZE )
OZMm  fbkz, @it AE, A E-

[(F5] 59, @l bt ~OBAT & AITEB OIS, B HIERAE, 85 72 & Rk B
PEENHEIML TW5, ZHUHHERICHT D THHB LI OREAMEIORER RO b TW5, b
nNoENETIC, VARY—LAREIZASA TR =050 TV 3 —LVE2EKTH Z
ETHTRAFEM) RS ) 7wV EER L CE iz, AFETIE, URT ) h 7w EROG
BL LT, B SRS THD Y Vil 7 ACaP e AT 52 L T 2T VEAEE
UVRF I AT vNVEERL, 2o 2T 5 2 & CHEMEE R EIOBZ Bf LT,

[FBR] HF A MEHETHDHF M A CHNIC R ) VA RIS ST, U UBMbED R 5
U UL bV Pom)EERL L 72, RIZ, A7 RAORM E LT, R 100 nm DB F A
PED VR Y — A(Lipo") &2 ER LTz, Pem 287 =4 1% 7~k$ pH 7.0 128 T Lipo™#EfilZ Ponr D
W5 %47\ N(Lipo*-Peur), B HGELIEIS X 2 K HURIEIIE | & i AL E 21T - 72, 15 B 4172 Lipo-
Penr DRFFLRRAT B 2 /59 5 72912, Hydroxyapatite (HAp){A8IZ Lipo™-Pcur Z M2 TA ¥ =
~— K(37°C, 24 KfffZAT > 7=, RIZ, HAp B3 8% U VEEFEER(PB) T Y > A &7\, NileRed |2
& o T Lipo(+)-Pem Z Yt U CH BB BIZE 21T 572, F 7=, Lipo™-Pcui &2 CaP & & Ak =
H5H72DIT, Lipo™-Pem 73 ik % CaCla /KA & PB IZ%F LC 60 min (242 AAZENT A4 0 K L |
pH. IR, A A RER CAHET 5D 2 & T CaP ffOEHIE 2R 72, GonizIxINE
Gk VY R 7 71 7/ V(Lipot-Pcui.CaP) 2D\ C ., B FE 1 BMEE(TEM)IZ X 2T IREIEL, X fla]
PF(XRD)IZ & B i A s DT 21TV, Ca2 &5 CaP OARREZ RO, KIZ, MR IESE M
BE~DISH % A 2T, Lipo™-Peni.CaP A48 L, CaP fafI/KIEHEH TA > % =2 ~X— ~37°0)F
% Z & T CaP ORRE & 72 L ORGR b & A T,

R EEL)] 5072 Pon X7 2 7 HEITINZ T, CaP EEFMEEZ AT DY vigkaH4 5720
WiPEZ R Uiz, U UBBBEEDS 0.8 & 1.2 @ Penr (Peu®®, Peur'?) % LipolZW A& S W7 & 2 A, Rifk
[TV h 100~120 nm & 72 > 72 (Lipo'-Pcu®®, Lipo*-Pcui'?), F72. pH 7.4 ([ZFH 1 HFmEENIL
FTNEN-128mV £27.5mVIZ72 Y, U UBENERICIERINTWD Z ERRBINT-, HAp
R~ DOfEEEZBET LT & 2 A, Lipotld U > A2 Xk - T HAp 2B iaE L7243, Lipo™-Peur 133%
mD Y UEEIE HAp MHAEEHT 5 Z & TEWMESEZ R LT, KIZ,

R HIBHTEA A EE 5 mM, pH6.0, 37°C)&1T->7-& Z 4. Lipo" Tl

NERIZ CaP DA NBIZE S 7228, Lipo™-Pom Tik, & LTH SR

T CaP D L CHE#E L 720 7V OEESLN A BT (Fig. 1),

CaP OHTH EIL. Lipo" < Lipo*-Pcm® < Lipo*-Pcui'2 DJEIZHE K L7z, T4

X, DT BAREOV VEEEENZ VTS Ca DRFFRENE L. CaP D

HRR L RERRE LT L E X N5, MO LipolCART 25fid _

L LT HAp Thotoas, Pom KD ) VEENEBIC 2 515L, 7 g 1 TEMimage of
VT L— MBI X o THEL R O S & A BRI R S, o LipotPenrt>-CaP

IZ. Lipo™-Pcui'2CaP OfAEk{LE1T 722 = %, CaP MR - i LT  Produced by the

BT EABNERGE SN D 2 L TAA T U v REEEESE S, Affge  alternative dialysis
TER L7 I 2T VB R 7 ecid, BRBEA~OEAZ LD CaP FEIC & DL
EERATEN R T 5,
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Preparation of stepwise adipogenesis-mimicking 3D ECM scaffolds and
their effects on adipogenic differentiation of hMSCs
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[Introduction] Cellular interaction with the surrounding extracellular matrix (ECM) can directly or
indirectly regulate many cell functions such as cell adhesion, proliferation, cell migration, and
differentiation. ECM has a complex composition and structure with robust bioactivity and good
biocompatibility. Previous studies have shown that three-dimensional (3D) ECM constructs can be widely
used for tissue engineering due to their similarity to native microenvironment. Although the previous
studies have demonstrated that 3D ECM constructs have the advantage of similarity to native
microenvironment, they did not mimic dynamic changes of EMC during cell development. In the present
study, we prepared stepwise 3D ECM scaffolds to mimic in vivo ECM microenvironment changes during
adipogenic differentiation of humun bone marrow-derived mesenchymal stem cells (hMSCs) and used
them for 3D culture of hMSCs.

[Materials and Methods] A PLGA-collagen 3D hybrid scaffold was prepared by hybridization of a PLGA
mesh with collagen microsponges. A vicryl knitted mesh made of polyglactin 910 (a 90:10 copolymer of
glycolic acid and lactic acid) was immersed in a 0.5 wt % type I bovine collagen acidic solution (pH 3.0),
and frozen at -80 °C for 12 h. It was then freeze-dried for 24 h to allow the formation of collagen
microsponges. The hybrid scaffold was cross-linked using EDC/NHS chemistry. The hMSCs were seeded
in the hybrid scaffolds, cultured in adipogenic
medium for 3 and 14 days to control the
adipogenic differentiation of hMSCs at early and
late stages, respectively. The cell/scaffold
constructs were decellularized by repeated
freezing/thawing to prepare early and late stage
adipogenesis-mimicking ECM scaffolds
(EA-ECM and LA-ECM). The cell/scaffold
constructs obtained by culturing hMSCs in the
hybrid scaffold with basal medium were used to
prepare stem cell stage ECM (SC-ECM). All the

ECM scaffolds were characterized by SEM,  Fig. 1. (A) SEM images of PLGA mesh and PLGA-collagen

immunostaining and used for investigation of in ~ hybrid mesh. (B) SEM images of SC-ECM scaffold,
vitro adipogenesis of MSCs. EA-ECM scaffold and LA-ECM scaffold.

[Results and Discussion] SEM observation showed that the SC-ECM, EA-ECM and LA-ECM scaffolds
had similar microporous structures to that of PLGA-collagen hybrid scaffold (Fig.1). Immunostaining
results showed that the stepwise 3D ECMs scaffolds had different composition depending on the
differentiation stage of MSCs. In vitro culture results of hMSCs indicated that all the stepwise 3D ECM
scaffolds supported cell adhesion, viability, and proliferation over 7 days. Gene expression analysis
revealed that hMSCs cultured in the EA-ECM scaffold expressed higher level of adipogenic genes that did
the cells cultured in the LA-ECM and SC-ECM scaffolds. The stepwise 3D ECM scaffolds showed
different effects on the adipogenic differentiation of hMSCs.
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MEXA VAT 7AN—DZBEMTORRREAEEICLIHELRE
TIVH RO R &

BRGHRFRZGE St B T2 5eR)
OREEH, 4%, REEDH

[#F] I, EFELORMEOZEMFHIZHSN T, ML=
A N OBRNOEYERONIFILEL LTHE LT T V%
MWZFHIA T TV D, L, ERDOGE LT T Uk
T, SRTEETH D Z LR EEEE A ST b A&
KE2 T L T D EIFFWEERD, I ARREE LEET B
IR OMERUCIT, AERRE 2B LI RIEDP A TH Y . 2
ME TITREFRITCAR R RIT 2 AT 54 D RIEPHAE SN TE
oo TOXIREFOH, AR TIE, ERNIZBNTHE LR
MBANEREDOXTINAE ST D Z LIZER L, £I T, e~ A7
BT 7 A N=Inb R DRI (@A) 2ERL i)

2 TE B 7R AR IRAR SR T OB (UG R) & 328 5 LIk,

R LTG5 LR 7 VR D T RE OB RE & RIS AT L 72,

LT e d

P
L

[E8R] @AM EEICiX, ez L EIc#sE ST 570012, ARE¥RTRGD S+ H T 5 €
TFrDwA 7T A=, BmREbFCE e, TR, mORKINIZ X BRIk
FF & MR « RHRRES 1 0D Z 0> & O RFHIO MG 2 F2BL 2 72 DI K (R—3— & F V) & v 7z (Figure
1A), ZOEMIT, FliZT 25 K7 A3 b7 % — (BEHGHEE 100 rpm) (25 & DT D E RIS, =
L7 b A= THEICE ST 70 A= VDB TF U 7 7 A RN—%Rr L TER L (OF
BIERE 0.7840.12 um), FEW\ T, JEEMIL, FAZ AT AT E ROEKIZ—BIREL, S5
100°COEERE A i3~ = & CZEE L7z, T OZEEIC L D ER M O EMEN _EiX, Mgtz
14 A [EiRIE L TRl L 7=, -

G T. EEFHC E MIBEROBLAIN Caco2 AHEHE U B)
L. BEHUICIRIE S D OGRS LN #r Tk
Mz BRI EMEICRET D2 & TCORKEELXIToT-

(Figure 1B), 12 H #5528 D% IZ4E U7 Mokl oun T,
IO EERFMOENI X DBEOENL, S HIZ LR Figure 2. SEM images of the
oA D #EEFE B DI & BB DRSS W TRl L7z,  engineered gut model by air-liquid
SBlz, T3/ _TFH—E (ANPEP) OiEtEa Mz 5  nterface culture. (A) Villi-like 3D
Z LT W LR~ O | BT Lopg  Stieture (B) Microvilli at - the
WA AT B ISR L7z, P '

(R & BEE] MER U 7o A, MR FICB W Th, 7 7 A N—RO RS 2L
BREIZALNT, REWZETH-To, T7hbb, i THRIEININES eika ik L L,
RIS MRG0 KRR LI M 2 IR 5 Z Lot Lic, £7o, Miflakss
FRTIE, KEERICBWTOR, /NBICFA OMERERO K eEER (mSK 60 um) O
e % fesB L7z (Figure 2A), Z OR§EIRZ 2L L7 Caco-2 O apical mIZiX, IH4 LREa~5
{EL7e 2 L 2R3 HkE D A b7z (Figure 2B), &I, (ERDOET VAR E FREDT I )~
TFL=REEEZ R LT, ZROORERNG, CREEMIC L DK RIT, LY ARSIV ERE
ZRD, (OkET VL FERREOKE 2R~ IHE ERET VB OMEICHA R Z LAV ST,
Fabrication of Engineered Gut Model Induced by Air-liquid Interface Culture Using Dual-layered
Scaffold Composed of Paper and Gelatin Microfibers
Mari NAGASAWA, Keiichi Imato, Naoya Takeda
Graduate School of Advanced Science and Engineering, Waseda University (TWIns)

Tel: +81-03-5369-7323, Fax: +81-03-5369-7323, E-mail: ntakeda@waseda.jp
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EMEREASBMEZTIRT L THEIRIREGE IV T ILDRF

'ENIPEBR AT X —RFSEET  ARIRE TR, 2 BEVE RS (LSRR TR
OmR M1 b= ', PR 2%l &

(=] KB LAEREEEZMIEL, BEISEIBMEHANA Fesr i, FAEoFEA LA
Iz, BAEREIR O RFE 2 HERF C& 2R & e [T AR ER SN D E 0 iMENEE T
b5, Bx X OMEZES NWEANFRIEIZER L, REIT-> T\ 5. FHZE L7720 O MR 50
kPa THHZ L L0 D, ZILOiMERIE 10~250kPa THIEIT 2D LEE L. —J7, FEAESENE
DT NVEFENUIZEA, EAR% 4 0 T L2 DHERED 13 8 CHOELT 5 D T2, A0t
A~13 B D VINEENLA EOHIEINE E L, F72, K727 v OmE OfRIZIE, 7ok
a2z, WP EMSL U CHIET 20BN S L. FENELET LUV 7 4T a A (SF)
MBS TV, IREIZED, 1~6,000 kPa OHMEFEEZRT I, £z, SF AR VL, MIL7m
T RICKkY, 2 r A~ EOAESEZ RS Y. ik, SEZ ML, TOFEMRAEZE 2T, O
R SE T AR AL RO G DR & B2 DS —F 5 B2 6NDH08, — A HENE
BTN TIE 72V, ARBFZEIE SF 7V O e & A e A2 ST U CARBEIC RIS 2 L & B
FeL7=. 7238, SF O 7 kL, (b2 E Tl <, SR IBENC X 2 WG E Y2 A L.

[EBR] SF AKEIEA A — h 7 L—7 /B (121°C, 154y 2 250

, 100KkPa; 1, 2[) L, WEZHELE 2, 4,5 6, 5 200 [

8 w/v%). SFKIIEICHBEW K (10, 20, 30 F), amp E 5150 [

litude 21%) ZATV>, SEZL&MGT, BiEREZMWELE. 5Z100 |

SF IR/ A8 F I IR R ] — i ER O BIFR 2 589 10, 50, T 2 50 L

250 kPa (DHEMER 2 734 L DIRIE /RS BRI el 2 -

ETRL, ERCHIEELME L, #8, Elw (5~10 § 0 —omw—momsssmooe
1 10 100 1000

kPa), E Middle (40~53 kPa), E High (gZONSOOkPa) D Compressive modulus (kPa)
%ﬁ/fﬁi%mﬁ 3REEAT. 3 %%0) SF ?/ v&s mg/ mL /3 Fig.1 Relationship between the compressive
SRAVERICR L, BMRAMRBREITo7C. SV OER modulus and in vivo biodegradation rate of
ZRERFHHIE L, invitro TORIREE (%/Mh) Z137=.  SF gels.

ZOfEE, TS TEBW invitro 53 E—in vivo ZE 3 RIED BIR Z VT, in vivo DA ENE
(CHUR L7z,

[#5F & B 2] E Low, Middle, High BED ML & invivo TO R DO RILR % Fig. 1 12777, E Low,
Middle, High BED 7 /LD in vivo TOLEHEZ BAEEH 5 &, E Low B T>100 pm/week, E Middle # T
30, 40, 50 pm/week, E High #£T 30, 40 pm/week & 72 ~7=. FELHITEALZZVOES (1
mm) ZWEZ D&, AMRYEIL, E LowBET 3.5, 45, 5.5, 651, E Midde BT 9.5, 10.5, 13,
163, Enigh /T 13.5, 16 L7 0. ZHUd, #PERNE— (850 & L <13 250 kPa) TS
PEsS7e % (K13 & 160) 7, F7o, BUERNELRS (K50 & 250 kPa) & A0k R —

(K13 b LLIZ168) OFABRELNT-. KoT, BiER L ASRMEA MY L CHIE T X /.

LU, WPEEOHEER) > 72, £ 2 THAE, SF 7L O4MEE O st SR I/EH LG
DT F R AT E/MZ1TYy,  SF 7V ORISR & A3 iR o IR A 2 3K T 5.

[2£3C#R] 1) ] Biomech 2010;43:93-8, 2) J Card Fail 2009;15:629-36, 3) Biomacromolecules 2004;5:786-
92, 4) Biomaterials 2008;29:3415-28, 5) Biomaterials 2008;29:1054-64
Silk hydrogels with independently-tunable compressive modulus and biodegradation rate.

Yuji MIZOGUCHI"?, Yusuke KAMBE!, Yoshiaki HIRANO?and Tetsuji YAMAOKA'

'Department of Biomedical Engineering, National Cerebral and Cardiovascular Center Research Institute
2Graduate School of Science and Engineering, Kansai University

3Faculty of Chemistry, Materials and Bioengineering, Kansai University
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FETIFUEBEDER

REIFALRSY: KRB RER MR AR ik Tepts, O Bz, & S

(=1

BxTEEBREDTERDGTHL 7 7 F a0 - ML L, Mk L2 RGHEHI WD b5t %
ToTW5%, MIEEAEMEICENL, MBERKIEE F— 27 V—"7) bR FEEr 7 F - DE1L
BV & URNTHRE Lhy, AT 22 WEnICEME L CaEB R EEZER LTz, 77 F

WD & Gyt 7e & 2 fl il L 72 R 235§ 5.

[526%])

EE S TF A 8 M 2-mercaptoethanol & 1.66 M
guanidine OKEIK T, 60°CT 18 BRI AIIA L L. o 7/-H
FhH I 2 5 ORK 6 IefEHT L ¢, MR D 7r 7 F % 4L
Honag Fa b vazile BIF, 7)), ZHZEER L4 cn D
MEIC < D& | HEEMEEEE 2 T 28MPa CIEAMERLEL L |
H T AN/ TR S B T F R Z 57 (LA
T, ), ZOMERBEOYHEEORE, ARMBIZE ATV, £
720.05% (w/v) NU XU URIZIR L, 1, 3, 61 H THaf -
M E A JE U CoftE 2 - L 7=, *HRRICIXERERT O 2
TFUHE v, FELEED polyethylene terephthalate
(PET) {5 % H =, FIEEORELZ ICR =7 AD T~
L. 3H., 1, 3, 6, 10l HIZFATRE %2 & To 2 T AR 2 £
L. GEASEI A2 /E8 U C HE e @2 I BESE CRlgg LT,

[#E50 L B2

RGBT IUVE 7 N & B ERE 3 5 71T, SeFkim=x
SO%HITE DB 72 BN L T 7=, Z OHERIL, ZFVIZR S
IR FAE A BNy LRI, SIERBRTYH
Yo TENER LW, REWLR SV ETITMIEO Y
BN RARETZE NS, BRI L CIXFECTH D =
EDREND BT, F7-. live/dead YufalZ L 0 ffinoo A7
BREAT o oAb, B2 LToRsiaix, 7, MRS b BAT
IR E R LT, MBEKIRET 5 &, EEOEHE IR
EEHEFIET L7, 6 @MD ~Y 7o o ERTIXy U idE< 722
0| HEE CIIOHIEOR 4002380 L=, EEITAIEHE D
SRR EoTo, VAR TR L7V CHER, @
FE & BITRIEZED L2, RIS E & OB 23D 72 -
7o JEMEITEMGLEIC L 0 BRI OFRE DD L, 7L & g
L CEBE OGS ~OMERNEmE o724 bbb, £72

The wool keratin film :

* biocompatible

¢ transparent

* mechanically strong

 slow degradation in vivo/vitro

PET film Keratin Keratinfilm  Keratin film
hydrogel (autoclaved)

Bar=1cm

g

Glass

Keratin film

Autoclaved keratin film

Transmittance (%)
8

300 400 500 600 700 800
Wavelength (nm)

RIER it PET R & [FARIC 3 BB ICIEF b L CH 0 . PET RO A E! & FIFLE O A KA
MTHDEZEZONT, FexITEHR T 7T U EROAEERMELE L CORIHREMES RS- &

FEZTWD,

E=BEN
H. Mori et al., Mater. Sci. Eng. C 91, 19-25 (2018).

https://doi.org/10.1016/j.msec.2018.05.021

Transparent biocompatible wool keratin film
Hideki Mori, Masayuki Hara

Department of Biological Science, Graduate School of Science, Osaka Prefecture University, 1-2 Gakuen-

cho, Naka-ku, Sakai, Osaka 599-8570, Japan

Tel: +81-72-254-9842, Fax: +81-72-254-9842, E-mail: hara@b.s.osakafu-u.ac.jp
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BRIEFIRERBEEM B OET R UKERIE~NDEZEMES ZHRMTO A

HEMIRFHE TR, 2 AU ER R R AR R TP SERT, 3 [EBR S T =% T 7 b =7 Ak
IR, VL - PPEHITZERRAR

ORfFE =, A RFH: FH &R Ak fl—>7°

[(FS] ERERMENT, @RSCEEAE R & L Tl Lod < ORISR E W & 5 R
B %, MREAMEHL, MISEFDOTZOMBRENERE NS0, Mz EAa L TO RO
RALAARP RIS 0 - RBEHT, W, IO HLRIRAF S WRE T 5, BRI, R
BIRAFOl % 2 X P A R<HIA D 2 L HIFTE D720, BRa 22 B0 RE R AL R OB BEDN B JE &
NTW5, @Bt e FERR E13, ABERKETT L ThoEASTHD2, XY
JEHD & DM OSE . EILB A T30 ZERBREShTND,

AWFZETIE, RN TR T THH S TV 2 B2ONE SR St 2 VLT fx OB
it AR AT LA b 2B (AR 0D )R C i 2h 3R 2R B eI DB IC I MLATZ, S BIT, HZEMEERE
fhrz - C, SRS R A R (LA R L A 2 B BERE LT 2 Z e 2 A L7,

[EBR] mirKTEEE AWT, 72 E, KRB, AEZ DRI LA U, SRS 21TV, B
LR AN AR 2 R U, EEMESRAF L LT, EZERMN D EZE T T iz b M
{LAERE & VIR A it S8, 0%, B EE I AR 2 VAIRICIRIE L CL BKIEZEIIN L 7=,

RS R A LA DO B ALER T O EEHIED SIRE AR HH L, 2z Xy
WEEEFHME L7, F72. MAA DU T N—EH/AERREKE 0 —& I SR PEG 2 W T, ik
IR RR NES ~ D VAR SN % FiT LR L 7=,

5T, BZEINEEREMIC L 24K E B OMRE & LT, Bts i iimm i RERIZHT
MARFED A~ N ARIEZEN LTz, ~30 8N L7 b RENIR &2 BRI KITRE, —E
IRF R % O BB E YR K % T Lee-White 3ER 2 1T\ B AR % 2741 L 7=,

[R5 R & B 3T O AR o A4 B R K TE
TCIZIBN T IR AL & e U, BN &R ALER C
TERENER @D T & DB BT o 7o, kR
B G REEE T IR E OFRAFZE KT8 b
7oy BZENNEALEE TIIZER DFRAFITR D e o
Tzo £1o. MAA DU T N—EAEBRIEAEAL D
It A e b AEL R o0 T T B 22 C U, IR ALER CIIN £ C ~ ~ ~
BRI L TVo oS, HZEE SRR T o EQ phodamine PEH immersed
RN E CRBMNEIE L T, Rk, v—F v
Tk PEG AL OB LA S . BIECIIREOAII T —F I U R S0, B2
JEEIRLEECIIMR 2RI e — 2 I U it &z,

WU LR L KRBV IR~ D~/ U B AGERIZ IS T, IREALER & bl L, B NE B R AL
HUZ L0 B b RENREMRIZA~ Y UNEASNT 2 LRI, £, RIEAPETIEA
N A 3R TTHA T U, HAEINEG IR TIE 12 FFFLL BN U3 LT,

BZEEE RS, B2REB MR L IR e il &, 2ok, INELARST 5 Z & ThRIkE
MBI E CRESEL2EMTH D, IR~ OIRTELPETIR,  HURS H2 IR AR I LA PR D 255
IR0 SRR S S 72y, BEENESR TIIEXDBREINTWeo), @R RS
ABAIRBIZ 2 o Te & B2 bV, Fio, 29K 2 Ik UNEALBEIC X 0 3K 2 MBS &£ TR
B XD, PEC RS Y U bMENH E CHATEZ LB BN,

Application of a Vacuum Impregnation Technique for Rehydrating and Functionalizing Decellularized
Tissues

Jun NEGISHI', Yoshihide HASHIMOTO? 3, Akio KISHIDA?, Seiichi FUNAMOTO? 3

'Faculty of Textile Science and Technology, Shinshu University

’Institute of Biomaterials and Bioengineering, Tokyo Medical and Dental University

3International Center for Materials Nanoarchitectonics (MANA), National Institute for Materials Science
Tel: +81-268-21-5335, Fax: +81-268-21-5331, E-mail: jnegishi@shinshu-u.ac.jp
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UINY T4 704 UEMETOIPS HIADIEERE)

MEINRS: WA, P ENSCIRBR N TE & > 7 —WFJERT AR T2
FISETE Y, e REitd !, i —2, OEm !

(=]

iPS fpEIE, MRREAEICBIT A Yy — 2 & LTI &, 9T iPS Ml HAERL L 7= EAE
FRR IS K DGRBS R E LT\ 5, iPS A 2 B R AIZ W D554, 106~10° O3 3 &
INBHTDIT, iPSHIlEZRSIEIRRE L Z 0L EZ MR LT F £, 2 RBICHEE T H Z L TR S
NnNo, £z, v~ U AR EZ 7 0 — X —0F MG 2 O D 1IEROEEEIETIE, b MEKRIZIE
M L Dm0, BITECMIEREFIC L D RIES T 4 — 4 — L A DB R OBRBIEFIC
1T T\ 5,

V7 1E, 2500 AELL BRI BAVEHIRES R & L TEBEGBIRMICEHA SN TWAHEARL F~TF 1
TIVTHY . FOEKRZEMITEN, T/, VT (T4 7aAYy) AR DGR, BEEHg
RIFETNVIZBNT, BHRREEREFET 2MEMEOAX v R—/L RIZRD L0, Vb
7 ECREERTDMIBITEENIICBW T, ZoEEBENEL, e & b EE DEA S
up-regulate 9%, LD T DEFRMLETEZRT Z ERHESN TS, /E-T, Vb
7 FEMN iPS MR IR, & LT D ORI ER 2R TR NI TE S, 2T b
Lbhix, iPSHMfaEE B EM & LTov s OFHIiZED TV, AENX, v 7 b E TR L
72 PSR D =2 0 =— Iz DWW TG T 5,

(7

VT (T4 TaA ) M. BB ARER DD EIEICIE WL T KRR A ERL L. MRS
THYYy—VEICa—T 47352 L TER L7, iPS #ifaiX, B BRG K VEEA L=~ &
iPS fflifi (iPS-MEF-Ng-20D-17) %, ~ 7 A#EHEZFEMNE SNL & 7 ¢ — &% — & U 72 Hebf B CREMGHERY
L 74l 2 7=, iPS O R IRRE OMERRIX. Nanog—GFP MEOEBIZR & 0ct3/4 1Tk 5%
YL, TIT R o 12y F72. VB HIA~D4{bIE BUP-2 ORI L 0 ITWV, Ty T 7 —Yefh
2 iR L,

(A5 L& 2]
YV M BT iPS Il A E T At an =
— AR I, FOouoo— | IRELEE
OMARRENILAF L, ZNOIEAWHTHSL Z &
MNEA DT TABERIC L » TR I N, 3
on = — IR & & IS OEETE T
5 H O DOKGRNCIERR S, RIS an =
— LT Db EEEan = —nNElEL
TR b R EN D, arn=—% A XX, K B o
oo b B EEEERER & b b T RN B A 1 V7 HM ECReR L7z iPSfiflan =—
BEINT-A, 60 HEOERIZBWNTH RS
RENHERTE 2, Bilfau=—0 BIP-2 I[Z X 2FMla~Dobix, EHEEL-arn=—(C
BOTHEMMED R CTE 72, BRI OMERIC L TR & & bIcZ 00RO T
NERINTZ, VIV EMOUEIZL S a0 =—BlEE#oZ iz >N THET 5,

Behavior of iPS cells cultured on silk fibroin substrate

Minori Shirakawal, Mizuki Sasaki', Tetsuji Yarnaokaz, Yasushi Tamada'

1 Faculty of Textile Science and Technology, Shinshu University

2 National Cerebral and Cardiovascular Center

Tel: 0268-21-5359,  Fax: 0268-21-5331, E-mail: ytamada@shinshu-u.ac.jp
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REAREYIVOAT7—VICE2ESAAMBEDOREIE L EE

TR KERR TAEATGOR, WAL A T, BT ORDIST
ORA BT, WA K2, Kl B Hl >

(S]] I, KREZRNAIERE L U CREMRFEENER SR TW5D, GERICBWTH
OB 2 B TR R (v 7 0 77—, BRI 13, BA L7 AR 2 e
MR A MapEENE T M2 HEd 5, FxlZonE TIO, DAMKICETMED S DT 7 %
~—CHRELE LT~ a7 7 —VZ2ANT, TR M= Z&2FHE U722 A 2 2RI R
SHDHZ LK, RESEEAFRTEAZEEHLMNILE YV, F T, EEERAMBOE
21 don” t eat me” 7 F & UTHERT DI LR (CDAT) AREBLL TR, ~Zu >
7 —VILK D2 EEEZERET D, . NAMIEZ S ONSE MO R EIIAFET D X 37 BN
FESN., 2ha 7 ay 74508 F =y 742 MLEANCL D . DNAGRIENREITE< =
ENRBOOENTNWDE Y, ZZTARIFETIR, BT 72 ~—L L b AT filka~orn 7 7 —
POFRBEALHENT D Z LKV AX 722N M2 B REITHE 2 BrZET D s M o f H &
X%,

[F288] NMAZZUnAL~r /P ManM)P LIz~ 27 v 77— (RAW264. 7 #liff) 2 1 H
B2 L. AX 7 U A LA RAW264. 7 MR OBESRIICHFEE L7~ — DO~/ a 77— %,
Traut’ s BRIWHZ L 0 F A4 — b U781 CDAT Hifk (clone ; B6H12, Cyb.5 TaRadifd) Lkt
kS EE T 2 ~ — (Alexad88-sgc8-SH) . T ¥ I LHITER(AR (Eosin-Y) ZIaf# X7 PBS IZi& L.
AIAERR (505 nm) & 10 sy [E RS U7z, MflasRm &M S e Puk L e 7 7 4% ~— O #EHEIZ D\
THESL—P—HEHEEL IV 7o —Y A N A—X—Z2HWTHE L, LSO FETHELE
~7nu7y—U%b MaPEY o IEERME A MR (CCRF-CEM) & k538 L, Milaf oECa R
L, YA S hA 2 (INF- o) EAREICOWTHAZ,

[RER & BER] HOREE L7251 CDAT #it

(kLG T 7 % ~—% RAW264. T HEIZ TS

MUz EDOETEBIELIZEZ A,

ManM ALBR A 1T D72 5A TlIa e iEi

Sy 7= (Figure 1), )7, ManM &L

L 72 & & RAW264. 7 AR OEREEAN TR <

JeYe STz, ZDOZ ED D, ManM OFF

ERFC~vru”7y—YOREIIH %

BEiTZ DI LB LNE o7, IRIT,

-FED RAW264. 7 % CCRF-CEM flifig & 4tk

FTLm, TORE, ManM RUHEDO~ 7 1 Figure 1  (a)Differential interference contrast (DIC) and laser
77— JiEn /v?fﬂﬂﬂ/ﬂ L %%J@:j—\ ;é:ﬁ b scanning confocal (LSC) micrographs of RAW264.7 cells. The cellg
R0/ 15, IRy 7 A e S st W At st s Of
—MWNEffisNT=~27n 77— TIEN A flowcytometry.

Ml OEENZE A LIV, BREFE SR

PRI PENIN LT, ~27n 7 7 —VREMEBRLEBEICEESNLD YA P A INF- 2D
WTHFAE L & 2 A, WifEhf RAW264. 7 MICB W CEE ICEANRD bk, Jiik g7 7
Hw—le~rn 7y — IEMTLIARTEERANDZ SICL 0 AN E RAITHIE - T2
TX DT EmaEni,

[FEE] ARFZEITRFE (No. 17K20119) 12 L 0 Efi Shu7-,

[3CfR] 1) S. Sugimoto et al., Chem Comm. 2015;51:17428. 2) P. S. Petrova et al., Clin.
Cancer Kes. 2017;23:1068. 3) Y. Iwasaki et al., Macromol. Biosci. 2011;11:1478.

Elimination of live cancer cells by surface-engineered macrophages

Shunsuke Sugimoto', Shuhei Yamauchi?, Akihisa Otaka®, Yasuhoko Iwasaki®?

!Graduate School of Science and Engineering, Kansai University, 2Department of Chemistry and Materials
Engineering, *°ORDIST, Kansai University

Tel: +81-(0)6-6368-0090, Fax: +81-(0)6-63680090, E-mail: yasu.bmt@kansai-u.ac.jp
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mEEEES S FHELEIZE TS0 AHMAED Blebbing HEHR L £FMHED
8 B

PIUNRZR S T, 2 JUN KRR ICE W AL FEAT, * LR R AR R 2 T A
OBFM I S e ?, 25 dom MR EEAS S, VR R m B LS

[E] BUE, BARTRLZVEKIINATHY, BAOBYIMBEEZECHEA A ) —=2 7
B OMNINBE TH D, X MIREZILI LD LT 2BIEONAOBEHETIX, BB TOM
EZWHREETH D70, Fric/ezzhi e LT HIEER 23 Al (Circulating tumor cells; CTC) 237F
HENTW5D, CTCIZFFED LMK IR L7223 A TH 0 BB IZB W T b ZDfF
TEDRBD HAILDH D, HDIEF DI, CTC O4BfETFIEE LT, LRHiluEEE 431 (Epithelial cell
adhesion molecule; EpCAM) (2% 9 2 P& W FIERME—T 2 U &5 EFHM R (Food and
drug administration; FDA) O&ARBZZ T T 5, LorL, ZOFETIL EpCAM BatED 28 Al L
MHIETE 7228, EpCAM ORBLOFIIZE D & TN A OB HW D 72 DI12iE, b
MIEECTHMD CTC 2L TE, AFESEDLZENEEL RS D, £72, 23 A ORIl
e ~ZHE 3 5 BRIZ Blebbing & FEIII D MR OZE A 535 Z &L AR I LTV 5 2, Fex 1,
Poly(2-methoxyethyl acrylate) (PMEA) 7%, & 7KIRFIZHIRIZK & FEIEZAL & Rk 2 K i 2 FE Rk L, i,
ORI REE T3, BNAMIRITEEE T 258 A R L CE 7239, FRlo, v MBYRME (Fetal bovine
serum; FBS) JEGA DR SMET T EpCAM [&1ED b b BHER IEMIZEE (HT-1080) % PMEA E T
F548 L7-BR. Blebbing @ J 5 72l D%eH (LA#% Blebbing BREIG: & KAL) MEIZE S, fHiET
# 7R Y AF L (Tissue culture polystyrene; TCPS) L TORFE Lbfig LT, §5% 4 HH £ TRWAE
FYENHER S LTz, AHFFETIX, HRIKZHT 5 PMEA £ X O OREEUR & 03 VR0 A7 ED
FHEE 2RI L. RO EME TEHED CTC Z AL L, AfF S5 Bl oMt 2 B 67,

[EBR] FRIAKEDO R 2D PMEA, B X OZ OHLAKTH 5 Poly(butyl acrylate) (PBA),
Poly(3-methoxypropionic acid vinyl ester) (PMePVE)®, 5 J O Poly{2-(2-methoxyethoxy) ethyl acrylate
(Me2A) -co-n-butyl acrylate (BA)} (PMe2A) % A t°r 21— KEIZ L Y Polyethylene terephthalate (PET)
FERFMmIZ®ANT LTz, &Sm0 FRER B2 EpCAM [Pt & R 2S A BRI IEER (A549) &
EpCAM [21E0> HT-1080 % FBS FEEARHIPICHERE L T, 1 H R LIcRICHOLRER G 21T
VIR R L — BRI T RE 2 8182 L7z, E 7o, [AARDSMET A549 & HT-1080 % £
LT, —J7IZ Blebbing FHEMZ WAL . 4 HHEEERZ I CHEMIBE A FHRI L 72,

[FER L B2 Eit o AMIniX FBS EEA S FizB\W T, PMEA B

XY PMePVE LD A28 T, Blebbing EEBLG ) BIZX S (Fig.l) . 4
A BIZBW T @y F 5 & bk L T% < Offilasini s LTz,
F 72, Blebbing FHEAIZ U L7256 Tld, PMEA 3 XU PMePVE LI
BWTESMBEAAEICH D Lz, &6, EEMREOEL»- T
PMEA 35 X O'PMePVE L Cix, MllaOEENBEE I 47-—J7, Blebbing
FLEAZ RN L7258 12iE, BENSA LN Rolz, T OFEEN
5. HEIKEZAT S PMEA 3 X O PMePVE _E Tl Blebbing HEH 08 4
U, flEoRER LOEFEoR LicdES L Tnb EE2 b5,

[Z% k] 1) M. T. Gabriel, et al., Clinical Chemistry, 2015, 62:4, 571-581., 2) G. T. Charras, Journal of
Microscopy, 2008, 231, 466-478., 3) M. Tanaka, et al., FF#F 5 6278321 75 4) M. Tanaka, et al.,
Biomaterials, 2000, 21, 1471-1481., 5) T. Hoshiba, et al., Adv. Healthcare Mater, 2014, 3, 775-784., 6)
K.Sato, et al., Biomacromolecules, 2017, 18, 1609-1616.

Correlation between Blebbing-like formation and viability of tumor cells on blood compatible
polymers.

Shogo SEKIDA', Fumihiro ARATSU?, Meng-Yu TSAI?, Aki KASHIWAZAKI?, Shingo KOBAYASHI?, Masaru
TANAKA'"?3, 'Graduate School of Engineering, *Institute for Materials Chemistry and Engineering,
Kyushu University, 3Institute of Organic Materials, Yamagata University, 'Tel/Fax: +81-92-802-6238,
E-mail: masaru_tanaka@ms.ifoc.kyushu-u.ac.jp
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PAMBOT R =R EFET SMEREAEL Ky o R VIEER
) I —DREIR

USRS RSB TERBFIER 7 ) 7L Do, 2 AR R S LEBFER A ) § T
R, 3 KRBT L3 — (LR g > 5 —

O TR, ANIBA D, FR—E, K

(] 2 AAIIRIE, BB TICB W THRRIE Y ik

\ { P
(A R IR A I S5 U — LT L TRl Ty
HIBND X D IC, IEERINE L TR A RERER A LT = 2;2
%, A, Z ORHOENTHE B LIEHs AR OB M T PO A, Fe
PITW S, BlZIE, Bk ) il 2 RS B LA : N —
RBER & TR ET A LAMERINT % 2 & T, 2 AR MPC VFo

JAFENFHE S ND Z &N SN TWD (), Fexld, U Figure 1 Chemical structure of pMFec.
MEBOBAVEITTSONZ X VIR S D 2 L 2B E 2,
JaN DB EF 25l k< T & TR 2 B BRIV, 23 Afiiiapkic ‘flﬂﬂ@ﬁﬁ?ﬁ‘ BIhb0T
TRV E WG AL Tz, 22T, MNP E 2ol 25 < 72Ol MR R - Ao
\%L@ BLETCENEZ A LB AT A = — 2 BNE L IND, —jﬁi/" IS DKM E T
BIFAT 4 ==X LT, MBEEOL Ry 7 2Y VFEARY ’?*‘poly[2 methacryloyloxyethyl
phosphorylcholine (MPC)-co-vinyl ferrocene (VFc)] (pMFc) (2,3) Z A% L T X 7=(Fig. 1), pMFc O
{biEICENL (0.50 V vs. SHE)Z, FERHIFMANERLE G L D B IETH D720, pMFe 12 &V #ifa
NP HEFZ5I SRS ZERFRETH D, AWFIETIE, pMFe Z V5 2 & T, #laiNs 6 O
Gl &R Z R AHINERRIC B 2 % e B A fat LTz,

[556%] pMFc iX MPC, VFc %<& /~—. 2,2-azobis(isobutyronitrile)Z BitaKI & 557V —F 27
WVEAIZEVEM LT (Fig. 1), BDAMBEOET VE LT, b MRS AMIE MDA-MB-231 i
Z v 7z, MDA-MB-231 MifiiZxt L C, fli 4 DI T pMFe Z AN L, 24 FefEt: ORI E 7R 4%
Cell Counting Kit-8 % FIVNTHEM L 7=,

[R5 2R & &%) Eoeik pMFe & R{kik pMFe % MDA-MB-

231 MR AN U AE RO 21T > 7o, £ DR, 180 r

B2 D 2 &EDTERVETA pMFe ZIRINLIZR 8125 ¢ PO

TIHMIAFEOR XA bhenotz, —H T, BiE  zwoo .

pMFc Z RN L7252 Tl MlAEFERNREKRFIIET § s +

ﬁéﬁﬁﬂ BT (Fig2). S HORSRISHIERE 2 o }
IBTA, B EHRETOEELEERLTVND, KR o 25 | + Ox-pMFc

MHcffTTP%éhtﬂ% HLTTRFYL VT o | mRedewRe ¢

AT 2 A, TR b= AT X o THIRUSE DS 7 00 05 10 15 20 25

BXNTWD I ENFRIBEINT-, VL ORI, pMFc A . Concen?ratic'm'ofVFcunit/mM
A UTHIRN NS DETF B XX 10X 0 . BNAKIIC T A Figure 2 Cell viability of MDA-MB-

]\ CARFEI NS L AR BB LTND, 231 cells after the addition of pMFec.

AKAFFEL IJSPS B4 JP17H02097, JP18J14910 D Bhik %
ZF =D TY,
[ CHk] 1) A. Le et al., Proc. Natl. Acad. Sci. USA., 2009, 107, 2037. 2) K. Nishio et al.,
ChemPhysChem, 2013, 14, 2159. 3) M. Kaneko et al., Bioelectrochemistry, 2017, 114, 8.

Creation of cell membrane permeable redox phospholipid polymers toward induction of apoptosis in
cancer cells

Masahiro Kaenko!, Masahito Ishikawa>3, Kazuhiko Ishihara!, Shuji Nakanishi®

"Department of Materials Engineering, School of Engineering, The University of Tokyo, Department of
Biomolecular Engineering, Graduate School of Engineering, *Nagoya University, Research Center for Solar
Energy Chemistry, Osaka University

Tel: +81-3-5843-7128, Fax: +81-3-5841-8647, E-mail: kaenko@mpc.t.u-tokyo.ac.jp
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BEBMNABRREZBEEL-EBREEGE) VIEERY) v —

VEEPE K% ORDIST, 2BE7H KA b2 f A ay Tofis, S A HT K2 240
OKXKE B2l g &2 B #e Sk &Kzl

[(#2] HAEOLMRA, BIZEAA, FHBAOBRERIE 29 TACEBLO, ZhS50RAE
75% & FiD TR WBEE TR T S, BB AT, BED QOL K PR TR AR EZHL 2 &
DH BN TWDN, RIZEIBICHT D IRARM I RIEIFE LRy, Forid, Bfamd oA
LS AT AEBETHZ LT, BEETODLIEICHEROICHPARZEREL, BFBEERAZH
ETHREHEOAIHEZHIE L CW5, Konno Hl, 2-X %7 VA )LAF L oF LR ARY Lo
U2 (MPC) & A% 7 VA7 F /L (BMA) @2k U ~— & BUKMEFIN AR Z LI E»NT 2 & T,
F YA ROKRY ~— I BB LHKMETR AR 2 B cE 5 2 L 2WE L | AT
1. BAEOBEHBHR~ORAREZEZHNE LT, R ~—8HIcT Ly Fax— hZEA
T 52 EEAER~OBRAMEON 2R AT, BETIEH, KESEOMMETEMG, & LA AMIE
(X9 2 U AERREME, in vivo BAREIMEDFEHIZ DWW THE T 5, F72, B~ v A5
HABEEROH AAEHRM OB Y FLAZ SN T H O THET 5,

[32Br] BEHICIES TN-AZZ ULBRT L Faf—
N (NMA) #4 L7= 2 9 Y AEAIZLE Y MPC, BMA, MPC ~ BMA  NMA M-Rho
NMA B0 —¥ I VEHRAZX 7 I VE ) v —
(M-Rho) ZHWTHRY ~—%2Ak LT, BNV ~—I&K
(50 mg/mL) |2 K& # /1L (DTX) Z 0.80 mg 7L .
2 P E AL L CHEE R Z R LT, BIRYEHGELTE
BIOL—H =Ry 7T —EE2HWT, HEKORIL L
BB EMERE LT, ~ 7 AEMEFHIEE (1L929) .
vy Aw a7y —Uak (RAW264.7), B MR A
faRE (MDA-MB-231, MCF7) %, &R U ~—Hi{Lk¥ L
BEAREZRIN U755 C2 BB Ltk s A
TER 253 L7=, BA1A%Z BALB/c ~ 7 ADJEEARL Y
BhH L, %5 24 Bt OEEARD 5340 % in vivo 4 A —
U & R BTGB TR L 7=,

[# 5 & &%) 50 mg/mL OIETIZ 2.9+1.0 mg/mL @ DTX N A[iA b T 72, PBS FlZBIT 5
BAIRORIRIL 33.7 nm Thol-, o, 7L v Rer— MIEOEAIZ L W EA KO —2E
MIZ-1.8+1.0 205-11.8+ 1.6 mV IZIAD LizZ &b BAKKRIC T =4 o7 Ly Kex—
rVBEAINTZZ ERbroT, MR THWOLND R XX LV KBS EDELEZHE L T,
HEIEEE 1.25 mg/mL DR ) <~ —IRMNSME T TL929 & RAW264 % 2 HREFBE#ELIZE Z A, WTFho
MlEchbEEL R ooz, B PR AMIIZH T 2EAEROT N AMERZFMLIZE 2 A,
IC50 7 DTX JEJEHUE T 0.1-1 nM Th o 7=, DTX DHAa =X ) — )L TEMICEIN L 7= 34 @ 1C50
LRIBETH-T-Z 0 HAEKEZRE L TWAIRETH > TH DTX ODHINAERIFRE S
RWZ ERbhrolz, F-T7 v Fuex— b2 EALERN) v —2 <7 AMPICEELIZEZ A,
MAREHB LTIV ZL ORY) ~—NEEAEICEB LT, UEOFEELY, ARV ~—%2H
THEAKREZKT 5 Z & THBAMERA L BRAMEOR SN ER SN LD, BB A
T H I IR IR ERIE~DICAN G SN S,

[ BE A 22 1 2B F 22 16H03185 35 L OVKU-SMART (Kansai University Smart Materials for Advanced and
Reliable Therapeutics) 7' 12 ¥ =7 s OBk 4% 7 CHEhg S iz, [55CHR] 'T. Konno, et al., J. Biomed.
Mater. Res. A.2003; 65: 209-214. °S. K. Khelfallah, et al. Org. Biomol. Chem. 2015; 13: 11382-11392.
Bone-targeting phospholipid polymer as chemotherapy for bone metastasis
Akihisa Otakal, Tomoki Yamaguchiz, Toru HiragaS, Yasuhiko Iwasaki'*

'ORDIST, Kansai University 2Department of Chemistry and Materials Engineering, Kansai University.
3Departrnent of Histology and Cell Biology, Matsumoto Dental University.
Tel: +81-6-6368-1121 (ext. 5742), Fax: +81-6-6368-0090, E-mail: yasu.bmt@kansai-u.ac.jp

Figure 1: Structure of bone targeting polymer
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T4y BERAMBEERSZ AL NOF-7 MlanEE

' BEFRRNF I TR AR TR, B ER RN R B TR R R & 7 Y 1 T,
SRR LRV E L T 22 Bep BHR
OMT &', W HEX: AR EK°, 5H BE, IH ORe, VR #Y

(2] NADIEEIED—>E LT, DAMIIZE L CEWRL O 5417 5 IREWEER b D, =
UL, AR L ERAROIEEICHT ARISICERN DL E WO BEAERIA LD Th S, =
DN R ZRIET D T2 DI 72 T2 M T O TV AN, 206 OIFFEIZBT 5 BRI OfF 51T
FHZHE TTDN TV ST, MIASEHESZ T - BRI OFMIIAATH 5, 1R 2 RE
KOFEWEE TERT 2 Z LT, B2 EREMNS T2 2R Ex b5, B4D
XN FETIZ, BERIEDEE TR SN REEREER L, BUlE-C8 5 I IRERNG /2 & 2 /i
WA 5 BH9e 24T > CT& 72, FOFER, Ml & BT 2R ENEE THo Th., ML
BRARETHLZLAME LTS, LOLAERS, ZHE TORERIT, HEROLEEEL
LTWed, 5259 LT 2WBHIG U T, BEBOBRESLESEIVNERDH 1=,
L7=l o> CE GO rTRE e BB e 2 ER T 5 Z L RO TEETh H, & 2 TR
TIE, TOH R E LT, Ti-6Al-4V ELI 542 AW TT 4 v ¥ 2B E BRI SRR 2 1F
L, ZAUT LY BB OABEESE DN A[RENE NI OWNWTHE 21T o 72, 7B Z OB ZRIE.
AT IR IRENRL, BV, BRI E OB 2 EEEIIC 52 5 Z LN TE B,

[3£87] Figure 1(A)IC Ti-6Al-4V ELI 54 % AW TIER L7=7 ¢ v o 2 MR R R A% (N
£ 35mm, BS 14mm) OFEELAZ RS, Figure I(B)IIE5#E I D SEM TH TH 5, RN HH S
DRI Y | R X DINT.OEBAEF LT D, £ 2 CARIFE TR, T« v =4 BRI
BEFR R D B35 1H 2 WF SR (#300, #600) CHFEE L 7= 1% #80ki - ©°— =17 (FPP:Fine Particle Peening)
SRR A fE L, BEER i O MY A ) —

L7z, FPP WLHEMZ, T h%&  [(A) (B)

AT ERERZITV, A— b

7 L—TWEEITo T, B L

720 KM 1T L — RS B

L, REHSIEZWELZ, 20

BEBJE AW T, 48X10° @ o

MCF-7 (& LM k) Mifa 2 7

PR oy B b e

BEOT 4y v R Lz, 2

AR L=, #Mifaosmito  Figure 1 (A) Metallic dish (i.d.=35mm, height=14 mm),
P2 AT > 7o, HETEMEDFHMIZ X (B) SEM image of surface

M ERFHFE 2 =,

[ L BEER] ER LT 4 vy 2B E BRI SR A ORBEEIZEGE L W TIEX., #F
BEL FPPALEEZ S Z SIS K VRENFRETH V. ZEFHEOHM I 2 F T HEERMERTX S
ZEMHLNE R, ORIV T, MCF-7 iz 558 LR, BT 4 v ol
FIERFREOAMIAEA MR ST, 7ok, BEEER%ICTHE FPP AL 4 0 L /=8548 4s & v 7z
BAICH, X, FREOHIEN 26925 Z L0NHRESNZ, 202 i, &SR
0, MERRME 5T ORI 5T, FAAERZ L Z2RTHOTH D,

Culture of MCF-7 human breast cancer with metallic dish

Haruka TAKESHITA!, Yuta IDA? Yuta KURASHINA®, Shogo MIYATA!, Kenjiro TAKEMURA!, Jun
KOMOTORI!

'Department of Mechanical Engineering, Faculty of Science and Technology, Keio University > Graduate
School of Science and Technology, Keio University *Materials Science and Engineering, Tokyo Institute of
Technology

Tel: +81-45-566-1502, Fax: +81-45-566-1502, E-mail:o-ji.lopear_abyss@keio.jp
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JKERIEF B D LIKARLIEAZHEF 2 Z7H/NROEE &%
[CRIZTEHE

VAL KRR B TEHPFER, 2 AL R R B TR sEf
O¥m fE!, JIF fF—2

[#52] NTHEDS A TR BB RE IR FIRTE D —I2 . TR LR EREEN S 5, RIET
X, HIR AR ZREICEE S MUNRIC X > TIEETA O BMIE 2 288 L. 2 A
~DOFEAFEZ WD &[RRI, FERIEDOTRWEITHIZ O AP A Z L L CTIRIRZ1T 9.
INETICEAIZX, YU BT ki (SNP) 2&TeTF# =7 (Ti0) #UhEkE 3 M, 20°CD
KEEALT B U 7 LOKEERE (NaOH aq.) T 24 BRI HIE, ZHUE Ti0 /RS &
oo [EBUINER S BRI OEAR L Z LU 20 um B ORI A EL, B R:/re vy
(DOX) Wi « IRAEZFF O Z L Z OGN L=, LA>L. NaOH aq. ZLERf% & SNP O —#
DI/ NERNIZER A L. Ehusiii@Et 2 Sl 2 3anb o7z, & 2 TR T,
SNP DIAFRIZ VN D NaOH aq. DFREE L EE 228 L X, NaOH aq. JLEERZ FLE Ti0. ek
DR & WIS BT+ B2 ]~ T,

[FEBR)] WAL LT, YAEXLE /) FLo—h, YLEXLE)ATTL—h, 1-74
J—=v, rav ORI — =N LTz, KB ELT, AZ ) —N, TH
ThRITRRFU R, VZ )= LT I UDIREICE— =M A B L, & BRI 50
nm O SNP JRMEE Z2 /K FEIC N 2 . 22 WHEICD LSz Lz, EEREAZ T By
THRBIFRE AT L, WX 7-1%12 150°C T 13 B3 L0V 600°C T 8 BEEMEVLEE T 5
Z L TSNP EA T/ NERZ157-, SNP & AMU/NERZ 1T M, 4 M&BHHWE T M @ NaOH aq.
WZIRIEL, 50CHDHWT80CT 24 KR & 9 S ¥7, ZD%, EBAREREZT BT
BRI AYEE L., WRESE 5 2 L THILE Ti0 N kA5 72, AR E e
(SEM) B L7 — U = BHRANGIOEER (FT-IR) 2HWT, ozt v 7L orkid
ENT 24T o720 S BT, DOX AKIRIZI/INER ZIRIE L, 36.5°CC 5 FFffjRlHsRE S5 =
& TDOX WAERBRAITV, T DR Y L FRkRE AL B R KIZ DOX WA/ INER 2 =98 L,

36. 5°CC 1 #MR#aRIE S5 2 & T DOX MEGRBR 21T - 7=,

[#55 L Z22] SEMBIZRIC LAUE, WL NaOH aq. UFRSAEIZ VDT & 30N BRI A EE S
9 ALEEET & R URIBS 20 um BE ORI Ao T, 72, ZTORMEIT. HBERIKIZHE
U7 SNP OF7#% & [R] U 50 nm OFFLEEZ A L T\ e, 24k Y, NaOH aq. ALPRIC &
D SNP & Ti0 B/ NERDN D SNP 3FEH L. BUNERRZ LB LIz B2 b, Fio,
FT-IR HIFEIZ XX, 50°CD 1 M NaOH aq. ALERTZICE Si-0 ([Z)F)E S LW N Ravo
TGN, ZAUL Ti0 S/ NERD~ R U w7 AHIZEAUIASD HiL7z SNPIZ K D 6 D
LEZ B, FD XD 73 SNP MR THRUNER D S IR HI9 2 Al HEME I D TRV & fEER X
N5, 77, DOX W& « BHERBRICE 5L, 50CD 1 M NaOH aq. LFIZ L W b 7-% 4L
B Ti0 /BRI, 1 mg 720V K 9.9 ug D DOX W35 L. 7.8 ng @ DOX % 1 EMLLNIC
WU R R 79%), LLEX Y AR K o7 25U Tio. ek, AFE)
R b 2B A A TH D E /SRS,

Effect of NaOH aqueous solution treatment on structure and properties of porous titania
microspheres

Shoma Handa!, Masakazu Kawashita?

!Graduate School of Engineering, Tohoku University, 2Graduate School of Biomedical Engineering,
Tohoku University

Tel: 022-795-4735, Fax: 022-795-4735, E-mail: shoma.handa.ql@dc.tohoku.ac.jp
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BIEMREE R TF FOEEEBELREIC & SEhRMamHEE

VHORR R TSR ERE, RS RS/ NRERR & o 7 —
OFJF WX, T faz!, Wl fEz?, & F&n!

(5]

IR, AR IIIR OREIL., 87 (b FFREOERIZ L A KRIEICH E L7z, LoxL7Zgn
O, ALFRIEITIRRZORIRINEEZ 5| R 23 BREAH 0 | FR/NNELoBMER mHEO 2~3 F|
TR E LTTPRARDALN S, HIZIE, EWME R > TWDMEOM/INELFHZ  (Minimal
residual disease, MRD) 2L 23U A 7 ZRHIARERN S W0, K0 IEERZENRRD b
TW5, Bxlx, HilkE =277 —BRE7F REHWT, Wi & PIgE»s A 2 5t
PPER e L7ct, B REBECMiinZ HBET 2 > A7 22 B3 L7, 2 2 CZ offa s #EE
WOJFELZ R, fH o MRD ZHited 25 2 & CAIMBOFHIEY A7 BZWiEIT 9 v AT L&
THZEEARMEOERE Lc, ABNX. AifmlassE e ~7"F Ne@mEEICEE b LRz
TERLL | Mt o mehR b2 K-> 7,

[5287]

NTTF ROEEEEEMERRDE LT, k7 I &fEE T % Poly(styrene-co-maleic anhydride)
(PSMA)Z &hk L7z, BWMIRORIRIZIE, AL & BRI EG T2 2 L ST
LA & & te~7F K (GGGPLDIDYF,PLD) P& A& L CHW:, Fx DRIZBWTH, AU =T
F L7 a—VBERIZ I LT T REFE(N L7-FREIZE W T PLD BLSIOERIME A il 78
LCTW5, NRIRT 2 2 ZEA2 LTPSMA IZEEL L., ZOEZKBIRE) -~ A 7 a"T Xk
(QCM) IZ Tl L7, F£7-. BFEAMIET /L & L C CCRF-CEM M V>, BRAZ MR
e F6 L O 251 L 7=,

[R5 2R & 552

PSMA % = —7 4 > 7 Lo &S
PLD ~7'F MRz EM SEe L&D
QCM DFE R/ 5 PSMA M1 5
AN7TF REECEIL, 143 + 26 ng/em?
LRHAETE, PSMA Eif (249 0.8 /nm?
DEETXTF FRFEESN TN D
ZENghol, ThuE, R RAF L
ANCKIT BT 74 =T 4 X 7 Ey| oW Fig. 1. CCRF-CEM cells adhered on PLD peptide-
FEELV L KX72ETH Y PSMA 4 immobilized (left) and no peptide-immobilized (right) PSMA-
WS = L X A EEEE O B coated surface. Scale bars: 50 um.
R8T & 72, £72.PLD ~7'F FEE(L PSMA Stk 2 W 7 fRadfifE 52 OfE R & Fig. 1 1R,
PLD ~7'F N2 (L L7272 > 72 PSMA ZEARIZHRS L, PLD ~<7"F FEEALREMR CTldfife o545 73
£ RLNEZ EnD, BB LERTF RICE O MIAZRHIRTE 5 2 Lotz M Lo
Rinb, _7F FEEPSMA iz W2 2 &2 K 2 MR om LA T 5,

(&3 3]
[1] A. Yoshihara, et al., Acta Biomater. 2018, 67, 32-41.
[2] S. Jager, et al., Leukemia 2007, 21, 411-420

Highly efficient cell capturing surface of high density-immobilized leukemia-binding peptide
Akifumi Yoshihara!, Tomoyuki Azuma', Yoshiyuki Yamada?, Madoka Takai'

!Graduate School of Engineering, The University of Tokyo

2Gunma Children’s Medical Center

Tel: +81-03-5841-2959, Fax: +81-03-5841-0621, E-mail: yoshihara@bis.t.u-tokyo.ac.jp
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FULT ORBENGREARARFZBIELEZEAI V- RTFER
aAvoasd— ORISR

RN REE R 2B T GERE, 2 SUNRFARSR R RS o & —, PTUNRF ST AT LR
U s—, VTN RFRRERA S N—va kS —
OfT Fogf!, HHE &, B BURY, & Y2 Al e

(5]
T LA R ADD
20%75 FE AR L TN B [E By 7 f
FERJETH 5, AEERERIAT D
Me—DIRIEIEIX, 7 LV R
MITIERRIETH D, ATGRIEITHE
BT VLF X A 54
HI LT T UV R It
ERRZFHEL JEREfMOIT S
ZEMWTEDL, LG, K
M 2O 2R TR N LT
bHERXLEEREWEATH S
T T4 TF— g v 7R
RSN BE~DAH
RN AT NRRKREN, FZTETED
. EZ IV EPURARTTF e o
YVa— RN EER
L7z, BfRmizid, ¥ 2 vic k Figl €4 I -_FF RFarvay— FOERER
0 KRR 2 R AR B DR RE L R
B, KOO THIFICHUR LT F RE2HUR S5 2 & T, PR HIEM: T o5t 25
4% (Figure.1), B4 2 -7 F Rar Vol — M X DR 7 U E SO 22 B fPE T fifa o
AL Z BT, REHB OB L ORIWER OB RSN D,

[5287]

PURART'F RiZ Fmoe BEFHABIEIC LD AR L, B I U OEMiE %2 N KinlZhHlE3 5729
\ZU U A Fmocfb L7z, EX I (EX I A, BX¥ 30 D3) # NHS/L L. M F T
F R ERISEREZH%IT, B Fmoc {b&2FTV, EX I -_"TF RarYar—baefkliz, @il
Wik n~ 727 (HPLC) (2 X WKL A1T > 7=, In vitro TOFHIIL, DC2.4 (= v A EHEH ¥k
BRIHIE) 2=, DC24ICEZ I v-_TF KarYaF— 2Rl A b hA v DFEA
K OSHUR O % 54 U 7=,

[ 53 L B2

EHX I AT F RarYa s — ME, BE&5H (MALDI-TOF MS) (2 XD &R L2 &
ZHER Uiz, F£72 HPLC ¥8lt%, RiEAOE X I Uiz Z & % ESI-MS (2 Xk D iR L7z,
YHIX, BT F RaryaF—ERINLE DC24 OV A S hA U FEAB I OPURO
PERER LT — 22 RETHTETH D,

Development of vitamin-peptide conjugate for allergen-specific immunotherapy

Kazuki Yuzuriha', Ayaka Yoshida!, Akihiro Kishimura '3, Takeshi Mori'-2, Yoshiki Katayama'->3#
"Depertment of Applied Chemistry, Faculty of Engineering, Kyushu University, *The Center for Future
Chemistry, Kyushu University, *International Research Center for Molecular System, Kyushu University,
“Center for Advanced Medical Innovation, Kyushu University, 744 Motooka, Nishi-ku, Fukuoka 819-0395,
Japan, Tel: +81-92-802-2850, Fax: +81-92-802-2850 E-mail: k.yuzuriha@mail.cstm.kyushu-u.ac.jp
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MERELE 7))L 0O U EOME Y AA R ORI REED S

HEURBE T
Ok =, #9F fgdt', 21 E

[#=5]

PR, ZRDBATBRIFIZIR S, BB AIEELE LT, DASGEFRENER SNLTWD, BDAmEE
HEEIE, A2 DFRICAS G > TWARIE I ZIEN LTEIREIETH Y . BWER D72 fEkD
BEEEMAEDOETITHI ZE L TEAZ LB RWVICHIFF SN TWD, DAREEIEICHBWT,
DN AR 2 O 2 R L. AR EPETAIAG (CTL) & L CHISNTW T, Z OCTLIE AfaZ
i %5#@«7?%%5@&LTW%%ﬁ?&ﬁﬁaﬁﬁ&ffF@%@ﬁWﬂm LoT
B E S LEDT-OICRETHEH O T, o4 B CORMBENAZE R U= 28 AVHIE T, #Efi#
FINWZ ETHION TS, £ Z TR GIFACOHR Y RV EakZEzT 52 N TENIR
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JVIR CERINSTEMYEAL LT2RIE T OVA O b o7 2 7 L E R NN 235, Lo T, A X, MES
G HA 12, EDC, NHS ZffiAZx, m$fbi%<ﬁﬁbt®% OVA Z Nz —Wef#E Uiz, &
DHITIX ST NWRE I v~ N 7T 7 ¢ — (GPC) 12XV FHlE L7z,
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SOSOMEFTZ2 5 L7~ (Figurel), HAIZ
UV ORI 72 < . OVA 1Z1% 280 nm DO
WA D Z b, OVA DR 028
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FTEPERKL, EHREAN R E -T2 H
265,
F72. HA & OVA O USRI AR
D OVA DK EN2NZ s, 12IFE
TOOALHA EFREALTWVAZ EFE X
b, RS gj;é%ﬂ@ ,%6%75) %%;% L Figurel. Results of GPC(UV)
72 HA/OVA DIEAY & HA B, OVA B{AD 4y
F-BIINEIZ 1.4X 108, 7.5X10°, 5.0X10* T o7, HFEEL HA & OVA DAAAREL LV HA 1 4y
TH=D 12D OVAR, AL TWD EEZBND,
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HZ245Z LIS, BDAMBMSHEESNsTy VY —h L IEFMEkD 7 v Y — 5 &5
THZLENTEIE, ARITRDDEIVBRAZEOT=DDH -7 %y RRA AT o—Filf e 72D =
ERMIEN D, AIFZETIE, Ty Y Y — LA RG-SR T A Y Y — kv
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[fEREELR] Gonlxzr Y Y —bB v U ITHMENCRIT 227 Y — A OSSR & TERK
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Kisho MORI', Eri TAKENO', Hirobumi SUNAYAMA' 2, Yukiya KITAYAMA', Toshifumi TAKEUCHI'
! Graduate School of Engineering, Kobe University

2 Faculty of Pharmacy, Yasuda Women’s University
Tel: +81-78-803-6158, Fax: +81-78-803-6158, E-mail: takeuchi@gold.kobe-u.ac.jp

244



2E-17

RIEREDHEZRIE L1
7R b= MR AR ) 7 — & U A ST

PHORERRR SR JERE TP J0R, 2 'E - MPEHIRZEREAE (NIMS) [EER T 7 —%7 7 =7
AMFFEL. (MANA) 3 SRR S B R AR
ORBAEN 12, PIINRE 23, 491 E |, R FEE 123

[#Z) T, 7R =T ZMac L 5~
ra 7y —YOHRREMEYA NI A pE
IR OIL A O FERIRI 7 £ BEBhIY
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DI, TR b—3 AL 2 45k U 7251
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T URIETE R 217 > 72,

Fig. 1 Schematic illustration of therapeutic effect of
apoptotic cell membrane inspired polymer, poly(MPS).

[ 52 5 ] N-Boc-L-serine tert-butyl ester, tert-butyl tetraisopropylphosphorodiamidite, imidazole
hydrochloride % CH,Clp |Z¥Af# S Wi+ L7z, 2-hydroxyethyl methacrylate, imidazole hydrochloride %
Iz, fi#k, K8 L +-Bu/Boc-MPS & / ~— %1372, +-Bu/Boc-MPS £ / v —% DMF (ZIEf#E L | 2,2°-
azobis (4-methoxy-2,4-dimethylvaleronitrile) % -Bu/Boc-MPS & / ~—|Z%} L T I mol%/ll x., 36°C T
BEEIToTo, BITICEVELNTEAEHIEE CHCL HFIZHIEM L, tert-butyl hydroperoxide,
trifluoroacetic acid & VN THE2{k, WAREEZAITV, polyMPS)ZAFRI L7, &Iz, 27 w7 U Tl
B (MG-6) % Mk 287 h CHs 882 . polyMPS)ZIRIN L, #iE L7z, 2 OM%IIEMRIR(Y R0
¥ (LPS) Y& WL, ELISAIC K o> TRIEMED A b A TH D IL-6 DFELAREZ TR LT,

(K5 & BREARISZICHE bz A AR EZ TH-NMR

AT MV ERE LI E Z A, 5.5-6.0 ppm (ZTFEL TV

e VRO — 7 BER L, EANETLEZ &

R LTz, S BICEb, BifR#ER, /o AaERE

"H-NMR A7 hV&EJIE L, 1.5 ppm (Z/F(E L TV 2 N-

Boc-L-serine fert-butyl ester HI2k D -Bu £k &°— 7 DiHAk

EHER LT, LLEDRER LY poly(MPS)D Bk 2 il L

720 T MG-6 5285812 LPS % 5.0 pg/mL DO TH

MUT-BS, RIEMY A b A T D IL-6 BHEE (920

pg/mL)IZPELE Stz (Fig. 2)s — . MG-6 H#ERIC

poly(MPS) (5.0 mmol/L) % ¥/ L 7=#EClx, LPS 12 k% IL-  Fig. 2 Suppression of IL-6 production
6 DEEEIZAT IS4, AREBRA TIE IL6 DRk from microglia cells by poly(MPS).
RUTThHoTz, BLEXD | poly(MPS)2NE B2 T RIEIE M A FEBLATREZ2 B & L THIRF T & 5,

Apoptotic cell membrane inspired polymers towards the improvement of inflammatory environment.
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HT 2 & [R/NERIZBIRZ 92 & 91272 5, Bt Y 38 KX OVE Ho OBRROTFRFER L O
NI Z TR, K1 mm B X OH 9 mm, K9 64 BERTES X OW9 27 B L 2, JRFT R K
BN AIRE L 72D, T2, 7= T4 g & OBMRZ G e/ NERIZAZ Wil T CREVT 572
O, RTINS R R CTE 5, & 2 CTARMIE CIE. HEHMErTRE/ R e & & A TERAMEIR
Thd, A NI TLEET—Fy b (YsFes02) . 3B E O YsFes01, D Y O—fi% Ho T—iE# L7-
Yy HoFesOp ZERL L, ZNENDOR VMY FTO3EEE, B (Y+Ho) /Fe btbzx HFED -7,

[FEHR] fEEE A >~ U O A n/KF) 4. 6076 g, AEEEER (TD) 9 /KFn# 8. 08 g ZHiffiZk 200 ml |2
WIRSE, ZhEHBEREE Lz, Zha 6 MAKERMET b U o LKA 140 ml (2N z THERL
Too D%, IRz 1m0 BE LTS S LT RIBRIRTL I, & Pesr, Rz X7, #oitt. 1400 CT1
RERINBVLBL 29T\ BpLEE 2179 Z bk v, B2 57 G4 - FeY), F7-. mHEEA
cU o A KF¥) 3.0718 g, AEBEARIL S w7 A n KFIW) 1. 7504 g, FEEE®E (1) 9 KFi# 8.08 g %
A 200 ml [ ZPRME S BT HRBIERE B L, FEOGR 7T m v A 2R CREN A7 GRUEHG -
Fe-Y-Ho), &#EtOfaFIf b L OB Z IRENFCEHRL D FHC L D JIE L, B8 300 Oe T
DR AT U2 A —F OHEFED ., 100 kHz, 300 0e DALl T TORMEZ AL - 7=,
F7-. FiElo (Y+Ho) /Fe thiZ, B+ u—7~A a7 F7A4 VOONFERNOREDL o 72,

[#5 5. & &%2] Fe-Y B8 LW Fe-Y-Ho DEAFIRHLIZZ N FH 4.1 emu/g BEL V5. 4 emu/g. 14H57)
ITFNEINT9.6 0e BLUN25.4 0e L7poTn, R—T s+ us
EHWSD & YWEB IO Ho¥'l HOBKE—A > MIZEhEh
OmBLN10 pEEREND =D, Ho¥ & & Te Fe-Y-Ho DfiFn
WAL Fe-Y DZN LV L RELS o EB IS, K 1
12 300 Oe ICBITAHBREIOBR E 2T U 3 A )—T %R
T, XV, Fe-Y BL O Fe-Y-Ho DFAEIT, FHEN
7.1 WegkL1h20.4 Wg & HAMED B/, Fe-Y-Ho I% Fe-
Y X0 fFR b KRE W= —7OmEENPRKE L 720,
REAGENEL ol B2 b D, £ Fe-Y-Ho ® (Y+Ho)
/Fe H:&i\ 3. 02/5 CE fcﬁ/)fto Y3F€5012 D Y/Fe J:l:&i 3/5 765!?)
% DT, Fe-Y-Ho I YsFes01, D Y LRFRED Y 3L N Ho 24
Fr. BAHVETRROEIZ LY YiFes010 & [R5 DHUHEE 2 £
LEZLND, LLELY | Vi HoFes0n X BAF /58 E0EE & Kokt
ﬁg%ﬁ?t}:ﬁt}\ 7\5‘/1/@)5&%—]‘7‘%7% ° {Eﬁﬁféfﬁ%ﬁﬂﬂliﬁ L//f%l‘é’ﬁ‘ Figure 1 Hysteresis 100pS Of

B LTHEHTOD EHIfFIND, samples under 300 Oe.

Preparation of yttrium and holmium-containing garnet-type ferrite for radiotherapy and
hyperthermia

Shintaro Matsumoto', Tomoyuki Ogawa', Masakazu Kawashita®

!Graduate School of Engineering, Tohoku University

2Graduate School of Biomedical Engineering, Tohoku University

Tel: +81-22-795-4735, Fax: +81-22-795-4735, E-mail: shintaro.matsumoto.s4@dc.tohoku.ac.jp

246



2E-19

EMEEORLGLINADECM ZHEM L -1EEER L TOIMA AR IEDFE
MR

WRFATHBTE S AT LEFTHEEAR, KT T 12T 4 TR AT M7 Ly
U AR, WL - PR
OFH) Wit 2

[#65]
X DOEMAL L & HITPRAFIMEZES L T ZEnmbn TS, — T, 2SAH
JRE B OMIE A~ S U v 7 AECM) S . BEYEGICEW Y =T Y 7 BT D, ubw BmPELIZ
%5E@AU%T)/7¢#hhﬁm$®f? CEDIHIITEHELTWANT LS o T
o AWFFETIX. EBIED 72 D KIGH AR 2 B2 L €. BB EGR I EA L7 ECM
ﬁiz EILAE SETRIC, MROARERRET D Z & (BMIL) TEZ ECM & VR0 E x| INADE
MHALIZE > TYVETY /7 % \F 72 ECM OFT L & LTHW, 5-7 04 1 7 F 2 u(5-FU)IMMMED
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Z 2 MRS . R EiETERR X OB il s: T2 Z 212k ECM T V2572, =D
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BEEEFORE FEAZAELCLLE LD 2.00E-05
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Z DS BRI O E O A AR Sk SB431542

® ECM L T?D ABCBI DFHIZIE TGF-B " SwisoEow  CobeaconEom
CITFAUNREE LTSI EEREL i i

T\ %, [FEEIC. &FEDM AN H D : TGF v 7 F )V E RIS INEE O g E A TR <

ECM FC HT-29 fifa & k54 L. TGE-pic Vv 7 A LICBT 5 ABCBI DSl

IMZX Y EMT #358 L& 2 A, HT-29 filad >k ECM LT EMT BELER 723 m < Bl S
oo SHICEZ Y I EHKETDHEEZOLND TGF-BEMEAT D RuA F UHiFR(CS)EHMN
HT-29 MifdH kD ECM T < Mt &7z, CS $Hid TGF-BEFES L. ZOIEMEA Ll LT
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ABCB1 expression

Chemoresistance acquisition mechanism on the substratum mimicking native ECM in tumor at
different malignant levels
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MEEZALTRBY ., EAE~ENTTZE 57255 insnired nolvmers for anti-inflammation.
BEREEA RO b TWD, Fixld, 7R b—v
A AR DB B T R A I A AR L 7o SURIETENE 2 AT D RPBHZ X 2 8HlinRIE OB %2 B
#) & LT, PtdSer OMERENEEL T o 2 B A2 AT 5 =147 F(poly(MPS)) DAE R 237 7=, (Fig. 1)

[J25x]

MPS } O} poly(MPS)DE %

Poly(MPS)DHIERK & 72 % / ~—(MPS)D il & il Ar 72, DNA DOEFHG U HW B D AR AR
127 IHA FNRIELEH T 5 FIEITT, MPS 2 5IUE(78%) Tz, IRIT, 7V —F VHNVEAIZ
F o T, MPS ZHE 5 L. rert-butyl hydroperoxide THE{L., TFA THL RIS A 1T 9 Z & T poly(MPS)
431z, F£7o. RO THEIZ T 2-methacryloyloxyethyl phosphorylcholine (MPC) & D 4L H A7 /L C
& 5 poly(MPS-st-MPC) (MPS:MPC = 1:9) % &k L 7=,

poly(MPS) D HLAEIE M FHA

PolyMPS) D HL R FETE M 2 5F i L 72, ~ 7V ZAHk~ 27 1 7 7 — ¥ (RAW264.7) IZ
lipopolysaccharide(LPS) & I/ L RIE~ 7 v 7 7 —VET LV ZAERL L poly(MPS) & O poly(MPS-st-
MPC) IO A N L D RIETEMED AL 2 57 L=, iGtEE R ORIE & L CTRERISIZE W
THOLRIEE 2 B o THRE R 1D —>Tdh H NF-xB D¥ 81§ % SEAP reporter gene assay (& CiE
L7,

[R5 & B4

RIE~ 7 07 7 —TFT /BT poly(MPS), K T poly(MPS-st-MPC)IRINC & 2 FH B A7 72
NF-kB Bl & DX T % i L=, NF-xB IEEOIHNITMIL O RIEVEHEOIHI 2R < T 5720, Z
DFEFIZ Poly-MPS BHIRIETEELZ B T2 &9 T & &M RET 5, F£72, poly(MPS) & kb L
T poly(MPS-st-MPC)DIIEMNHIZNHF N LV mn WS fEREZ G-, ZiUE, poly(MPS-st-MPC)73
TR M= AR LV IEVEEE AT A Z EICERT A EE X BN D,
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GdBOs ~DZEALMT BTtz EE 2 Hhs, pH 10 O 5 SeOHs
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