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RTIFRFP7oh—%N L1=- ePTFE EHADHAEBE) HY FORE
HEEEEE

BT R SAE S T, 2 KBRIE BRI B o 4 —, * BT KSR B HE e
W, ENRBSRIIL v 7 — BT KR TR
OWilf 18, {36 IEDIL VE W, LR B RA fin

[#Z] R Y T I 70 FrxF L (ePTFE)NL, FiMEICEN - BAMEDE S B TH
D, BERTINT I VNEROIEIZE &S ENTZU/ IMCk &2~ 3, £ 2, ePTFE
ANTIE TN O Z IS R ENTW A8, /72T T < AW EZMIE B35 L
720, EHIME AR I RS2 NEEAIC X - CTH%Ed 5, ePTFE R T P ~D i
PEEMEARTF ROBEEIC LA RELE I NE TELMEEINTE 0N, RECHEERICH S
HITIEE-> TRV, FxIIT I JBBOF a2 THETSF /7 o &2FIH LT~ ePTFE k3
[H~D_TF ROBEREBEEMICHRDIL TS LD, LA L, ePTFE ~DO~X7F RO EE(LER D72
WD, MRS PMEN LT S e o T, F 2 CAMIZETlL, ePTFE HEDOY — %5
MR ATHLIZLEEX ) UNT I e~ A ATNEST A EICIER LT, & 3 LoFas
VDU TRDB(YKS T U —EHTICERE L, T O AE S LTz ePTFE 4 b~ A 7 7
U asfr U H 2 R(Leu-Asp-Val)DZEE >0 i @h 3 72 [E e b 2 5 T2,

[ZZBR]  Ac-YGSLDV(AcY)E L Y Ac-(YK):GsLDV(Ac(YK)3) D /KIEA#E (1.0 mM)IZ ePTFE J&bt %
i21E L. CuCl(0.04eq.) & Hy02(4.4eq.) % WL T 50°C T 24 BRSO S 72, itk D ePTFE 3
I D KTV Z KB A FHC. RO LHEMEd X OEESTTF ROLEM.E X #BRE T2
(XPS) TENENMHT LT, I HIT, _XTF REEEN L7z ePTFE EIC b M &R Sk i & N
FMIBHUVEC) Z#fE - 555 L. MMl K ORMICRIT 2528 2 F1m L 7=,

[REREBL]  Ac(YK)s TG4, ePTFE 2 ifi O /Kl

AITA 359 L. AcY IS & LT 2006 /h <

ol BUSH D XPS TOMNT Tld, ~7F FHRDESR

DE—7 B S, EMHRO 7 v FO E— 7 5REEDE

D LT, ZOMEMIT Ac(YK):; TERVEETHY, 7o h—

HoFu  EEOHEME ) Y UEREDEANZLD

ePTFE ~® U 7 v FEER O B sz, %

72 EEIL L7z Ac(YK); 1% SDS § L < 13 NaCl KIgigIZ &

B PetEte HAERF S, AcY &R L CLEREERE Z R

LTWDZ LRI~ (Fig. 1), 51T, AcY £V b

Ac(YK)s [HE(bFEKEIZ LY %< D HUVEC 23 % L, 8 H

M ORE TITMIL ORI LR b= Z &b, (YK); 7 Fig.1 XPS analysis (N 1s) of

VAT A Y H Y REE(ZEDm RS HUVEC 042 ePTFE surfaces immobilized with

IpHERE LR ARG D T E DRI S LT, AcY or Ac(YK)s after washing with
SDS or NaCl aqueous solution.

Bk

1) S. Kakinoki and T. Yamaoka, Bioconj. Chem., 26(2015)639-644.

2) S. Kakinoki, K. Takasaki, T. Yamaoka et al., J. Biomed. Mater. Res. A,106A(2018)491-499.

Stable and direct immobilization of cell adhesion ligand on ePTFE substrate using peptide anchor
Satoru Nishioka', Masaaki Ii, Yoshiaki Hirano'?, Tetsuji Yamaoka®*, Sachiro Kakinoki'->*"

'Department of Chemistry and Materials Engineering, Faculty of Chemistry, Materials and Bioengineering,
Kansai University, 2Research and Development Center, Osaka Medical College, 3ORDIST, Kansai
University, “Department of Biomedical Engineering, National Cerebral and Cardiovascular Center
Research Institute

*Tel and FAX: 06-6368-3033, *E-mail: sachiro@kansai-u.ac.jp
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B EEEBEZEI HHMRIENEICH T SMEED

'HORERE AR AEAMB T20R5ERT, 2 KRB TERT: A TR
o MRET !, REMAE, AR, BERARR L AR, FESKR!

[#65]) . AWK DAY 2 Brds U= B LA RHRR S B S, @ ERE A
BILOBEREME A FFS Z ERER SN TW5, FxlTEir/AKE (HHP %) (2 X > Clitkilabin s %
TERLL | invivo CENZBAGMEZ RT 2R L T, Zo#l & LT HHP LI L 2 i
b Gk, 1M PIED SRS E-CHERE D HERF S 4L, NEGHIlaZe Eo Lo e MifE» v
70— h ENTFER. BWHIAITERZE8T 50O TIZR W EHE L T D, N U 71
— R3S, WU MEICSLECTH D 2 &id, Bk ki NEIZ REDV X7 F K& B e b Lz
AALTIEDOHETHHME SN TS D, 2k CICHlORECIEREIC IS RO TR F
FOMEENEET 52 L bR L TE Y, AL ClE. HHP 15X SDS 1512 &L 0 & 5= Bk b
M ONPEZFRmE EIZ &N MlE (HUVEC) Z#5FE L, & OBE OB R B A fiftT 95 Z & T,
ZAVE TICHE U 72 148 PIIE O JL IS & O MRS B ~ DR8N 2, FEIS B oD A= BREEHE D fiF A
= HfE,

[EBR] 7 X DOKENR (N lem, £ & dem FRE) % 1000MPa, 30°COSM: TR LRI L., P
WEFE AR D Z & ¢ HHP Bl ki & 2 ER U=, F7=, RmistER (SDS) % w7z i b &
LT, B2 3 F¥HD SDS #£ (Method 1,2,3) (ZC SDS BiAfa b 2 ERL L 7=, 5 5 du7= Bl
Jafbin 4 2 H-E Y4f, SEM #1535 L OVDNA EEICCRMli L=, & 512, 1ER L 7= B b i
kize MAERNEA (HUVEC) 285/ L. Mo BE5 M, BIEME 25 L, NI EERE 2 RT-
PCR (T & 5 mRNA 3 & fEATI12 TRl Tz,

[FER & &4

SDS ALERIZ & 2 iAifa . Tl MRHERIZBR OILR DR 4, BJEFRSE MR S 3, Ml
B DSER IR BREIREN2 > 72 (Figl(B), (C), (D)), —J7C. HHP I TlE, RIS &) HER: <
. HIROERIENEE A LRD BN -T2 (Figl(E), PLEOFEF XY HHP ALE L, SDS 4L
L bl UC, B PR SLE AR 24 L7 IR b CE D 2 LRI E N, BET
L AER U 7o 7 2 JL RIS E & AT 2 MR bl 2 VWL £ o BEEER T HUVEC
DRABFE A DL B AR OB RE T BLIC B 3 2 B8R T ORBLEMHT 217 9 2 & TR £
BRI OWTHRT L TETH D,

Figure 1. Photographs of H-E staining of porcine aorta. (A)Untreated aorta, (B) Method 1 SDS
decellularized aorta, (C) Method 2 SDS decellularized aorta, (D) Method 3 SDS decellularized aorta,
(E)HHP decellularized aorta
[Z%3Cik] 1) S.Funamoto, et al., Biomaterials 31, 3590-3595 (2010), 2) A.Mahara, et al., Biomaterials
58, 54-62 (2015), 3)RFTHI fil, 5 47 [HEH &S 72 AP U LFEHE EH, 129-130, 2018
Cell behavior on the decellularized aorta with various basement membrane structures
Mako Kobayashi!, Mayuka Kondo!, Yoshihide Hashimoto!, Toshiya Fujisato?, Tsuyoshi Kimura', Akio
Kishida!
Institute of Biomaterials and Bioengineering, Tokyo Medical and Dental University, > Department of
Biomedical Engineering, Osaka Institute of Technology,
Tel: +81-03-5280-8028, E-mail :kishida.mbme@tmd.ac.jp
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WEREMERTF FZ ALV 3 RTHEBIER CCM AT DRENE & MifatEE
DR E

YUBRFRFPeE T2 5e 8L, 2 - B2, SNIT 7 — X 2o V=T UV U VAT AR
OfFm 51 fpE HER!, g AE2, b e

[#5] a7 ols®) 750 (CON)AEITZE D IR - AL DS . A TR o f4H)
%%%ﬁ%\x%yh®%%kbf%w%m1wéoﬁi@ﬁ%%ﬁ@W&%t@bﬁgwﬁﬁ
THMOREIZLY . CMEEROFT A 2 MIEIZ Lo TERRT A5 Z L AIREIC R > 7-, L
L&ﬁ%\%®@%1& TRBWTAREREEEZT 575 2 &if%ﬁwo_@thTthi

(CHERERE FHICINEAL SN D Z E M E LWT A R TB W T, Y7 R m AL N L3 L 7
6 Fx XN ETIZ, COM AEITRERMITHE ST D i%EE im7%b%%&b Z OEH 2 B 5 D>
ZLTC& 7, RHFFETIX. ZNH DT F RES| D720 C, 3 RITHEEER L7- CCM 44 (3D-CCM)
Kﬂbf%ﬁ%@%A$%r¢MW_owfﬁd%ﬁotoit Z O CM FEETF RITHiIA
PEMET— 7 CTh D GRGDS ZEfh L, A& NEMIa AR EIZ oW TRET LSRR S OF
THET 5,

[52B&]  COMBYAIZIE EOS MP1(Co-28Cr-6Mo) % Fv 7~
Sﬁm&ELﬁ IZ EOSINT M & 27 A& W, F A
8 T VUDOMMRD CCM A4 x & L, ZOMMEE 2 I
JEOMBCRICEIM L, 38 & L7=, COM S Al A &2 R~
F RCM FEEXTF RIE T 7 —VT 4 AT L AIERICLY
N L7z, @R COMFEAXTF ROT X/ WA 231
<, 3D-COM ~DFERFEEFHMI L7z, AR LT R T EVIZ
i@7«»btﬂM#A~7%%®mmw 3D-CCM %72
HEL. 3T CT I A ¥ 2_— 95 2 & T 3D-COM Eifi
%«7%%%%Lto«7%%®ﬁéﬁi vFF oAb L
72~ HRP & OFEAERZFIH L THRE L, & 512 0O fia
~7F RIZ RGD BlHl & 38 4E L 7=~ F K (CCM-RGD) % &k
L. 3D-COM Fm &2 EHi L7=, ZORMmMIBIT L7 VIMEN
Bz e (CPAR) D245 2 5l L 7=,

[ &) 4 FEED COM AL 7F N4 3D-COM |2

A L7, ZOREE, HENIEWIEAEZ ~TESE 1 D

B L7, ZO_FF RIZ RGD Bl Z585E L7~ COM-RGD ~2

7F REER L, 3D-CCM Z{Effi L7, Z 21T CPAE % #&fE

L7= & = A B538 4 FEREC 3D-COM B i Tk AR U 2

FLoOREMED bEWHIIREEEMEE R LTz, Z O/,

Hid 24 B BIC BV T bR Ch o7, F7-. Wakikho K1 RLEO 3D-CCM(b)F &
MIE DG - OFRICHE L RITS AN LB 5 8 CCM-RGD & fifi L 7= 3D-
L7 LB, 3D-COM A AT FE A3 D HREME~ 75  CCM(T)IZHT % CPAE il
REdF 2 R L, ZOR_TTF R W72 REEMH ML E N

Fermla oA TER EICEZNTH D REMEE L L7z,

Surface modification of 3D-printed CCM to improve endothelial cell adhesion using functional peptide
Satoshi Migita', Yuta Saito!, Tomohiko Yamazaki?, Suyalatu?

!Guraduate School of Science and Engineering, Yamagata University

“National Institute for Materials Science (NIMS)

SNTT DATA ENGINEERING SYSTEMS

Tel: +81-238-26-3740, E-mail: migita@yz.yamagata-u.ac.jp
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MIBEBRYEZILT7ZIILa—ILZARAV-BEIER/ N FOSILAT Y
NOE'H

P HORERSLPESBAN I GE e o F — S IS BN 7 =77, P HOER R RS N R0 B,
R RFRFG TR, "B RETA T YA T AL ) N—=2 g CHEEE
OAJI K& be, Mk 7Y, SRHF BER: £RBR OB R EFE-8%, BE R

[#F=S] IBE FLF—TIicHWS LD HEIRER AR AT > ME, EMBEFEHEEW EFRd 5
HDODFRAENE CTBRICIKETE T, 7T RAF v 7 A7 MIKEAGRETH DN RHICHZE L
TLEIEWVIOHBEEAIZ WD, BAFMEDOAT Y NOEFAWSN LIZFHiR AT e L
T. R E= AT a—i (PVA) A RaZF O % B S mEr: o BRE) S~ L diifa |7~ i
AT v N eF B LT, ABFZE T, HEMRIZHEAL L= PVA A R 7L oiket & IR Ok
BIZHOWTHRET 5,

[E8] EAEE 1,700, &7 ALEE 98.0-99.0 %D PVA (7 T LAEEIAR S—) L : PVA-117) &=,
10 wt%!IZFHHL L 72 PVA AKIRIKIZ 2 M OFfiERT b U o AR & F LIESTIRE) 215, U iz
ALFRIZ L 0 W) FREKE PVA 7L ZAERL L 7=, PVA 47 /L OORERE A58 BE | T R E e 28 [ O | 48R BE |2 &
ORI L, IRFERAEEE 13 37 C oA A KIZIEE LR ORFE (V) ZiEisokfg (V) T
B2 LI LV EHI L7m, FERRICET L PVA &L 2 B 5R 1.0-2.5 (3 Tl S W7, iif
#%OMFEL PVA 7 V% 3TCOAEBRE/KICEE L, WEZOEE, WEKUSMEZEFHII LT,

(55 & &2 wREECOMER PVA X7 T A F v 7 257w MR LBtz A L, BH
BT T LDEROPERA~ LB L LT, RREIEEEX 31201 THY, kT, 2E, ARED
SEDONT I BN LT, BoRERHIER L2 - 7235801, 2R, WREOSMRIZZENZR 1.5
i LFIRER L7= (Fig. 1(a)) . ZAUITKE

L. JEMT TR D & SEf5=S a5 [(a) Length o LD =OD.1 (D)
RELBRDIZONTEROMIMEEN &, | ke

EFL, —HT, WERBIOSMEDS 5§ S 1
IMEHDE < Ao T 2 EM T Ol 515 [ 2 swotlen

L CER L 7= MR PVA OIZHRRO 5§10 ¢ K\*\w\\ dried
S Fig. 10, BMATH% T4 05 ‘ ‘ ‘ !

EDEIEEACES B - SMEDH 2 % 05 10 15 20 25

g:i—r!éljm#é Fq/l%jgg PVA 55}1/753‘%!: Eﬂ\ Extension ratio

EVE YRR EZ R LT, £, SlEE , o . o
HERC BT b 4572 8| ZUsREE 2 A4 Figure 1. (a) Increase in dimension of dried cylindrical PVA
2L b RANT. BLEOREES N hydrogel. Length, inner (I.D.) and outer diameters (O.D.)
o H O IR ;&Oﬁ L. r5 706; § o were plotted to extension ratio in drying of cylindrical PVA.

S « e s S b) Appearances before and after swelling.
DIREDATRETR “NA R FVAT (

N OERI T RBREINT,

[FEE] #REStE7 7 L L0 PVA (BRN—)L) & ZHAETEVV=, PVA 7 /L O E S HTIZ DWW THD
PEHAE O/ NIKEFIEE OB S 2% 07~ T ZIUEHOEEZRT D,

Design for self-expandable hydrogel stents by using physically cross-linked poly(vinyl) alcohol
Yoshiyasu Nagakawa'?, Shunji Yunoki!, Takao Itoi?, Takayoshi Tsuchiya?, Shin-ichiro Suye®*, Satoshi
Fujita®#

"Biotechnology Group, Tokyo Metropolitan Industrial Technology Research Institute, >Department of
Gastroenterology and Hepatology, Tokyo Medical University, *Graduate School of Engineering, University
of Fukui, “Life Science Innovation Center, University of Fukui

Tel: +81-3-5530-2671, Fax: +81-3-5530-2629, E-mail: nagakawa.yoshiyasu@iri-tokyo.jp
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BEREZRANMRECLDREBRFREHIL DD LORR E T DOMERIEIR

TR RFERFE R BLTEEORIERL, IR RS WRSE - A ERISHERS, "ORTHOREBIRTH Bk 4L, ‘44
CEEE NEINE S G R (e 2R

OLbm =i, ME W&, ABE ZbH&', K¢ EH?, KE 2487, @I 5HE?, FH
e, e st

[#Z] 4> 7T FERAWEFHRTIE, AL 7T bR THMEN A E 7 40 D ETERK
T8 Z LT X IRIET D BRI & 72> TRV | THEYLIE 206 2 7 A A B B FE 203
VEEL SN TWD, ARIFRTIE, PR « 7 — 0% 2 B L. A TERMEM 72 & ogE
MEOR E LTRIHEN TS TREEI LV D &) EHEAID TR ZFAEbe 7 TERLEE
REE TV DMK OFFRLUCE T Uiz, IREEIV S T DTIEMERE < W L7z Ca A A4
IIXBRRERTEBE NS5, ZOEAMEIOAGKTIEE LT, MEEHE L7~ 7 atha X
DERREE AR T D2 ENTE D [BEEEZERSE] 2R L, SENL, BEEEER
SIRIEIC K0 SRIER R Vo T DI R EZ TR L. 2 OBMEIEIR AR~ T O THE T D,

[=BR] Wil B LS 7 A — KRR, SRASIIEZY 0, 1, 5, 10 mol%& 72 % X 9 AlEesR 4 I
ML, ZhZ2EHaK S L-, ZDO@ik% 600 °C CEREERMEZEERSIT 5 2 212 X 0 Bk 2
L. VEALELES OGRS e A i €, SRIAEFIRIE I L o 0 DK TAg—CaCO; (x) | #1572, 72k,
7y AND x 1THIA DRI E: (mol%) Z 7~ LT\ 5, Ag—CaC0s B3R D FEARIZ 1L, #F X BREl4r
(XRD) , iR EE - BB (TEM) . = % /L — 300 Xy 61k (BDX) 72 & & iz, E72, Ag—CaC0;y
RS D Ca¥ 38 KON Ag™ A A > OFRHZEEN 2 J84 Uiz, RIERIZIZ 20 mmol-dm™ HEPES #EfE{jX
(pH = 7.30) ZHW, IWHIKT D Ca> A4 Ao BL O AgA AL DOEBIITHEER T 7 A~R 0D
Yk (ICP-AES) & 7=, WRIC, BT RUERE (77 LBMER) 12359 % Ag-CaCOs K3 R DO HL R
fhERBR A 1772 o 7=, RERITIL Ag—CaC0s #y{A% LB 5SS S THE LN IRHIK Z V., WEEE
HEIC XY EEROREE LT,

T TN R, 0 =3

[ 5 & ZBLIXRD IC & AR RAHORIE L W RERM L Ae- [ wma
CaC0s (1) . Ag=CaC0s (5) , Ag-CaC0s (10) y(KIZ A AHA PUEREE S o |

Iy BEROBERTHD L Bbipotz, £z, TE- 65.08

EDX (T & 2 B E O BIZ s JOUCHE s, L & 60

Ag—CaCOs ¥y iRl ~ A 7 0 A—H —H A ZDRIE I VT LKL X ol

THIC, BT A—F =P A AR LTIFEL TV D x

T L DERE S AT, AgCaCOs Iy IR D A A U ERIHEBRTIL. 28 H 8 g |

FZ D7 o THIEMN D Ca* 1 F B LW A" 1 4V MFEFg IS o5 ots ot
BWHI LT, 2oZ b, FR LT Ag—CaCO; My AIRIEH L 7= O o O DB
Ca*' A AN K DB OMEtER LU LTz Ag' A A i & R e g B

L PLE M OB IRE TE D, Ag-CaCO; AR DR &2 W - e e
BURHERINCIE (1 D), A LTV B> 7 | B L ST KO SREIETS
UK ORE 2R E HHIL TV 2 L SRR S AL, Bk VRN

BV LIRA A NS KD HIEVEDRBAVR X7z, DO L 0 FA% L /-SRI RIE 7 L
DU DRIRIT BT AN L, BV RET 5 L5 T T — & LT, R A 4 2 7oA
B~ DEBI DS TX 2,

Preparation of silver-containing calcium carbonate via ultrasonic spray-pyrolysis route and their
powder properties

Mayu Ueda !, Tomohiro Yokota 2, Michiyo Honda !, Naoya Osaka *, Masashi Makita 3, Yasutoshi Nishikawa
3, Toshihiro Kasuga 4, Mamoru Aizawa !

School of Science and Technology, Meiji University *Organization for the Strategic Coordination of
Research and Intellectual Property, Meiji University *°ORTHOREBIRTH 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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TING A MRALE (K HEEM CNTPEEK BEMBAND T /N2 4 MR
REfT 5

VR R R T T 1L =R E e R = oL — ZE R R
2 AR o L ¥ — L T2
Ol =1, FGEL!, BEEY, @EE, sk, J2hE?2

[F51]

TN A NI & N7 e EOAR L BFIESRD TEWZ EDRNHITWNWD, T /3H
A N EMMOMEEMAEL & 272 A — LV CRARDED Z EICLD, "M Ao —F v
§N4Xﬁ8\%@%?y%~$%kLfﬂﬁﬁéﬁwﬁﬁmﬂ?ﬂ4X®%%ﬁﬂ%f%é&

ZBbivh,

t hOIMEE S IFITEE DDA A RS A2 FR O KRR CH D EEUARIE  (SBF) OIRER KO pH
S5 L BRSO ) BRIV T D OPRRI T (T RZ A MME) BT A (1], Fex
X Z 3V FE TOMFET PEEK (ZHRERALER, sk~ 7 A~ LB A1T - =142 PEEK FHIZ T /XX A M Z
EIRESEDHZ LT, SBEHTT /N A MEMRE R T 8% A4 O E EIEEIZHEE L, 1
HUMNICERm RN RaXo 7 % 4 N THEBEIES Z L2 R LT ([2, 3], ARWFSETIE, PEEK
B —AR T ) Fa—T7%0E L, BiEEtezME5 L2 —=4R>F /) Fa—7 PEEK #
A BE(CNT-PEEK) IZ [EARE DAL A4T 5 = & T CNT-PEEK ~D 7 /3% A MNERKHElT 5- 2 3R 7=,

[526%]

10%DH—RF ) Fa—T%EE LIHR CNT-PEEK (BAE 1 em) % 2 mm #8ICEI0 HI L,
A S L7z b D& E U THWE, £ 0% 98 williiligz vy, =R T CNT-PEEK DRiifEAL
AT ol-, ZOFERAEEE T T X~% 200 W T4 R LEREOBKMEZM L&Y, 77
R~ W% O Fp 2 )T 25. 0°C, pH 8. 40 (ZFH%E L 7= SBF (Zi21& L. 70°C T 24 BERF: L7,
AR OBAEIZ L0 T oNE A MR EATH ST e A AR SRE (36.5 C. pH 7.40) (ZFAEE L7
SBF 127 HRiZE L. 7 3% A MNERBEZ - LT,

FREOFBRIZI T B HAAREIIZ OV T, BRI AR E ST (FE-SEM), = R/L¥—
SYHCRL X oy M E (EDX) . RS X AREIHTAIE S (TF-XRD) . HEflA Il E w2 VW TBlIZER &
Wi &17- 72,

[AER L 52

REEALEEIZ X W ONT-PEEK I IEASE) 500 nm ORE B ROMILTER S -, ZOEKEDO S5
R LRI L 0 BEf AN 92.4° D 4.7° FTET L2 2 &0 B IEREREICE KA T 5 S h -
ZEDHER ST, 612, 25.0°C, pH 8.40 (ZFHHE L 7= SBF | 70°C T 24 BEEIRNE L 7= 1% @ EDX
SHTOFRER. P& CaDE—7 B ENT-, ZOZ ENSEREmICY VEEAALS T AR L
Tz L RME ST, F 72 SBFIRE T HIRICRE R E LT 2 A MRS 22 RS dh 2% SEM
R VBN, 2T E Y ONT-PEEK EHEIZE Ra X T 8% 4 RBER SN 2 L3550 -
=,

PLEDOFER L | CNT-PEEK ~D 7 /3% A NEREERT G- OFEHIZ L V| CNT-PEEK 2349 2 EAY
MWEHE T REA SPETHEEEATEOR T 7 B3 2 ELOBRE R FIRETH D Z LB o7,

[ &35 3R]

[1] T. Yao, M. Hibino, T. Yabutsuka, US Patent /US8512732 (2013), Japan Patent/5252399 (2013).
[2] T.Yabutsuka et al., Mater.Sci.Eng.C, 81, 349-358(2017).

[3] T.Yabutsuka et al., J.Biomed.Mater.Res.B, in press.

(FE]
AWFFEO—HRIL, JSPS FHFE (16K16401) I AHHRBUY HIMIFEB R, SR Y - —F -
TANBy T A TR TN LR K BTLE,

Apatite-forming ability of apatite nuclei incorporated carbon nanotube-PEEK composite

(OChihiro ISHIZAKI!, Takeshi YABUTSUKA!, Tomoko HIRUTA!, Keito FUKUSHIMA'
Shigeomi TAKAI', Takeshi YAO?

!Graduate School of Energy Science, Kyoto University

Institute of Advanced Energy, Kyoto University

Tel: +81-75-753-9129, Fax: +81-75-753-9115, E-mail:yabutsuka@energy.kyoto-u.ac.jp
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FARTUVEZDLEEZFETSHRII—DY 7 FEIZK S PEEK RE
~NDEEMEMNE

VHRUR SRR TR e Rt~ 7 U 7L TR RS, ? [ESTAF 22 B 6 1 A\ R L S BF 22
Ok®E Fv' ¥#HE #&' $B =27’ AR —Z'

[#E] A—NT T 2F v 7 BEFET SA AL, CT X° MRI & W\ o R EFRERIC L D22 ~0 T
WA ET 5, £7-. BN LOEIC 3D 7YY o2 —L oA balges 20 HAICEHTE S
FRA AR BHICEBRTEXS, 22T, A—N—x2 o V=T VU I F T RAF v 7 TR
PRI 58 FE & AL S22 TE 1 % £F- poly(ether ether ketone) (PEEK) /L, YA IZ L W RiHIZT VL%
BETLHEO. 7V —FVINVERIZL>THRI~—7 77 MEEEKRTE S Z 2 RHE L],
ORGSR T 7 NEAIZE Y, PEEK HEICLERRERFEEZG5TE 5, ERET A
ADFFFHTIB DT, BRI & W o T v 7 BTNz, ARy 1 L 8l 5 Rmic BT 5
AARISE BB Lol 2 RERELR RO OND, ERA T T ML ERIEEE LTE
BN, A 47 4 VABRBFHRT DY TH D, BF &1, WEERmIIAE LA mE
M & ZNEFET DB E S TWENEKRT 5 3 RtlERTH Y, an=—2NHET 5 LK
BOMEN SN 5, BF X3EASCAERGE OYLEL - B 2 IHl9 25 72012, NEROFME % FEIK
SHLHZENTERY, £ZT BF BERZOLOOMENRD NS, £ 2 TARMETIE, FKH
RS BE A {1 5 L 7= PEEK MEIOAIILAZ B & LT,

[95: ] PEEK %M # 2-dimethylaminoethyl

methacrylate (DMAEMA)KIEIKICIR L, E K0 | " B0 nm = [B/E200 n
350 =50 nm DA 10455 L O30 MRS+ 5 B 6o | z

= LG, M| polyDMAEMA) (PDMAEMA)  # 5o [

BEWE L, KT, CGHBr 50 1E g 40 | I

CpoHosBr ZHWe A 2 RRURISIZED, B

PDMAEMA i %, % 4 7 v = 2 F4 § % | I
YQAERT LR v —E~LWHE LT, K gzo-

W & & Lo Wik & A E A AR i (Sl g 10 }

S RAIEARD PEEK HbRk & i (2 #Efik < w7 0

LaEEEL L, BRTOXRBEOAGEE BT QA(C,H,Br) QA(C;,H,:Br)
T, RUT—BHOERTERO EIRE

ST LD . PEEK %0\~ PDMAEMA J§ R T ORBGE O L7

PREEINTZZ 2R LT, Ao PR URINEIL, RIFEIZ QA DFTENHER ST,
Figure 1 |Z7R 7 X 9 (2, PDMAEMA EOREEN KV £ <, QA KD RFEHMN XL 0 £\ PEEK #
D bEWREEEZ R Lz, fi#EIL, BEANMNARELS 25 L, 777 MEOREE, HEDIEHL
X ROEENENT D720, KIBEFE 1 lH720 238525 QA OEMNELL 20, T4 BHEE
DT =AU MRER D Z B &< LWV REMEN R I N0 B2 b5, BEE, K
U~ — DB BB BT D Z & CHIBE O A M % FLE 3 2 2% A A 03 2h S S e
Lzl EZz 605, ZhbDOEE LY, PEEK OMMAYEE L FREAFENEEZET IR =
— A F=T VT ILORIFINAHE L 7o 77,

[1] M. Kyomoto et al., ACS Appl. Mater. Interfaces 1, 537—542 (2009)
ARHFFEIL AMED O S—A J _—3 g VERIER 2 KB 5 72D O A AHREEM B ORITIZ & -
7=

Antibacterial PEEK with quaternized ammonium via self-initiated surface graft polymerization
Keiko OAI', Yuki INOUE', Aiko NAKAO’,Kazuhiko ISHIHARA'

1Dc—:par‘[ment of Materials Engineering, the University of Tokyo

*Institute of Physical and Chemical Research

Tel: +81-3-5841-7128, Fax: +81-3-5841-8647, E-mail: oai@mpc.t.u-tokyo.ac.jp
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NARFAFOTNEAL L E L ARVEBEYEELEHREESHMD in
vivo B gE ST

VSRR AR E A IER T E BRI R TR, B PRI SE T
OFE —5', Bal K2 Bk &I %k A, R SCiE !, W Rz, ik F

W, E F—

[#65) FEBERS A R X T 8% A R (HA) & L-7R U Al (PLLA) & & (ki T % Super—
Fixsorb (SF) 1%, AMIEMHRINMEHEEM & L THRICTES TR L TWEHER, KERLDITE L
DFEREHIT 10 T < B L, BHFRIFIC L 2 K FREm<CRM G702 EORMBENE S, AP
1& PLLA DR CTH 280 L HA & D composite ([ZED S MM Z#ERF L. MO MATEMERE & WRINGE
NEIVAELZBREEMOBREZ AL 95, Control @ SF Tl HA fohi 113 FE e At B M4 i
ThHDHOITK L, @A LB CTH OHHIREZZE L in vivo TORMEEIT > 72D TH
HI D,

[5£8r] HA/PLLA DIRAHRME & PLLA O FH D HAGRHEN 72 LT A 2 ERL L, 26 &2 F4E,
JEfE, B LT a—27 ke v RE/ERL 2 a9 200°CITNEL LT PLLA 2 /AR S B, 185, WA
FEfb U CREEMR E L, I 106 C Tk st idEr » RE{ER L7, HA/PLLA ®4bb3R1X SF & [A]
RRICE f kb C HA/PLLA=30/70 & L7z, 7272 L. IREHEHEN O HA B0k 1130845 L TV D B IR
FIREIRBICH D, Znb L SFCTERLEa v RE 32 P HARERAFE RO KERE @A BN
AL, 4, 8, 12, 25 B THZHAY « WG « FERFACREM L7z,

[FESE] F0 U pk X 5kBk - g s akBR Cld 2 BE CHE 22T, iR TIx 2 it b 128
IZh-0 e NEEELYEVMEA R L, wCT CEHA L7 BFRE AT OB A1, FHREECEVE
0] % 7~ L7z, MRRFAOCIE SF BRI NFHRMECRYI L v vy RAELE O e v RN~OFHE K
N8WE VD B, 25 WTITAEICE v RO/ N EiRD T,

[Z%2] AlnlBE% L7 HA/PLLA ‘B H28M I3 78 L v JEFEE L BEERd 2 R L, muWEEo—
RL L BEHREAZ AT 5 2 E DR I N, —IRITHIICHE A5 - 72 HA/PLLA #i#E & PLLA fliEIC &
V. RIS RS E A RRE LI RIRIEAD H O PLLA OIASME L HA ok 7 O A RTEME S B E -
T EEZ B, FROAERBIEES A & U CIREZRNYIRTE 5,

Figure 1. Optical microscope images of
(a) SF and (b)new composite, and SEM images
of (c,e)SF and (d, f)new composite.

Implantable composite devices of unsintered hydroxyapatite and poly-L-lactide with dispersive
marbling morphology to enhance bioactivity and bioresorbability

Kazuaki Morizane', Yasuo Shikinami?>, Shunsuke Fujibayashi', Koji Goto!, Bungo Otsuki!, Toshiyuki
Kawai!, Takayoshi Shimizu', Shuichi Matsuda'

"Department of Orthopaedic Surgery, Graduate School of Medicine, Kyoto University

?Shikinami Yasuo Institute

Tel: +81-75-751-3366, Fax: +81-75-751-8409, E-mail: morizane@kuhp.kyoto-u.ac.jp
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BRMiEEEZReE L I 5 HAp EEEBEM D EIE &M ETHE

PR PR A B T AWEFER, 2 R A R Sl AR ZEATT, ° KB PR 7 1 ES R 7228
—lE, ARty 787,
Omifi se/r ', AW >, LW f° /sl e, brdk @', SE

(#55] BROIS T 2 BT 2 2RI R ST D03, Z ORI+ T
T, TOHH L LT, —RAVRERHIIE R A AR 228, Bk & s L 72 3%
MOBIFENE ERENEZDND, £ ZTANIETIE, Bl OB Y & 2o A FrX
TNZA b (HAp) & /KAl S & TH THREVED & 2 o = —T 4 74 %5 2 & T BhRYH
fe ks 20 U7 B 2RI U7z, B L2 ESMITR LTl R 0 B2 Ei 95 2 & T, Mo
{23 HAp 7/ R O REPERIC G 2 D2 il L7, 70U B2 T » ME2FEask
AR (UMR106) 36 SOV M AEN H skespiiiel (hADSC) % #5H L 7o i fen 55 28 2l R 2 S L 72,

[F8r] HAp F / Ki FRB XN Zn-HAp F / K X RIEIC CTEKR L2, F725 6 72h 704wkt

M\ LDz, AAER LB Z it L T BAEET 2 2 & T, oiEls K OWESPEICEIL D HAp B &
W Zn-HAp F /hi+%a 57, ¥+ 77X VB —2 3L LT XRDBLOFT-IR # /=, £7= ZIn-
HAp 7~ /KL Zn {EH#AFRIE ICP-0ES Z MW /o, HAp BHEREEMIL, R DA FLmEH
(PDMS) > — MZT 7 UNARE 7 77 NEATHI ETCREIEAN LAV RFT VL, KT/
B OFEIFHEAERICE VS ST D Z & Tl L7, S U 725538 BTk 2 ) 7Rk
ELTH =R Y EHWZE 50 R ZIT - 72, BBRIL 1 BB L3 HRE TV, B 0%
& SEM B33 % 2 & THRBRATE O HAp KRB RZFHME L7-, WIZAEWFRIFHE & L Clllaks
TR A e U7e, B 2EMARI HAp 620 BICHRE L CElnMIfats S 217\, & MENH kg
FIEIE Zn-HAp A HAS EICHEFE U CRAVHIIAES B 21T o 7o, 558 BICHEE Lo Mila o iesisiix
FFEBBE A W TIT o 72,

[Fh5 L Z52] XRDHIE LV . 5547 HAp 38 L O Zn-HAp F / i 7-13 HAp Dfs & 24 LT\
DI ENHERSIL, FT-IRMIE XLV, &7 7K+ 13 HAp ICH KT B EREEDOWIN RO bz, F
7= ICP-OES JAIE X v . Zn-HAp 1A LD 8 ENID Zn A AL OBEWNFER ST, Bl -3 KB
D FEMERTH OBEERFM ORI % SEM BIE2 L7FER, HAp /Wi r-oRmgERIL, HBpik TK
ERENEL TN Z LR STz, HAp 284 L8 Ep BB M0 2 75 L L CEhY
MpaEE g 2T TR, O T AF MK L CRE S A A~OBR M ER SN, ZORRLID, 4
FERE R A N B RS R A T D L RIS, ARBRSIXE IEMIEN A D =LA B LR
PIRAT HAMITHEZ NS hoT-, £7- In-HAp ZHE UT-E288 56 Bl v MEN H SkesHifa
ZREFE L7 AE L, Zn BEHE BRI THEEEMEO M BRI 2, ZHUT Zn BEHUZEE D HAp O
FEMIROEARC, In 4 AU BV IALDEENE 2 STz, U EORRI Y, HAp HAEEZEIM
ITENRIEES R 2 W AR A I Th D 2 E R STz,

Development and evaluation of HAp-composite substrates for cell culture

Ryosuke Minamiura', Yoshitomo Honda?, Mamoru Ueda 3, Yasumiti Kogai*, Toru Uemukai*, Tsutomu
Furuzono!

!Graduate School of Biology-Oriented Science and Technology, Kindai University “Institute of Dental
Research, Osaka Dental University 3First Department of Oral and Maxillofacial Surgery, Osaka Dental
University, *Sofsera Corporation

Tel: +81-0736-77-3888, Ext: 5206, E-mail: furuzono@waka.kindai.ac.jp
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MEEEMRERET 5/ 1 FOTILESERDIEER

VIUMN RGN EALFSEAT Y 7 b~ T U TV B, 2 AR R E R B e e R B
WERERERIR 2B, 3 A X v 7 4 — R R/ R
o/NH  HA, $R 1H2, Yunzhi Yang’

[F51]

BREOEBICBOWTCHEEBHEORBE L 2D, 4~T VT LORENRD LN TS, H
CHEOHE LK X 2EXREOEAIZIE, KEEDOMERRBA 572 L BEENENTY
T ERAENEZ SRV ERMETH D, ARG LT XNV T A N ek 7 (DLP)
I, A S LT ADE A=V R EI OIS 2N AT RE T SR OTEE BT T H
Do AL, BT T F 2 (GelMA) IR AIEET A0 27 = 1A FEii& W
FEAAE M VB TR et 570D ) U ligA 7 X2 17 i (OCP) ZIEA L DLP IZ Xk - Tl
E B AEIREST D Z ENTE DA R X UEEROER-EIT 72, SENEZ DA e L
(2 & D MEER A OB I L & i N ECRIE O & T ARIZ 5- 2 5 BB SWTRRFT L T2,

[526%]

HKAZ T UNEREETTFUNONLEEEE T T (GelMA) Z A L=, OCP IZREH Vit
STARL, RS um LLFICER Lz, A7 =0 A REET AN IRV P AF rvnxd
(PDMS) # HWERL L7228, BEICHE LTV D 60 D2 KB IC S U CTERL L 7=, Al E B
DA AT LAY V757 ¢ (SLA) HEEZ AV T =%t GelMA A R 7 Ui R 2 /Rl L
2o A FuZLficfice OFET OCP JERIZRA L, £ O L CHEERBMIZE C3HI0T1/2 %
PR L CR b TR AR U, Mgk & B MR b~ — b —THDET NIV EAT 7 X —F
(ALP) IEMEICOWTHIE LTz, F/2, A7 = A REZET A A2 AW CHREL L 7= M8 W R
(HUVEC) A7 A R&E/A FaZ gL, mEFEEROAIZ W TEIZE LT,

[FE5 & B2

SENZIX Y VBRIV T B EieonA Ru v hk . NEIZIE HUVEC A7 =rA RENET 5
72O DONA Fa G eaHm4 5 _EHAR A Fa L2/t DLP (28> TERT 5 Z LR
TX72,0CP & T/ A KL b TH:EE L7- C3HI0T1/2 IZOCP & £ 72\ 7L L Hilis LT ALP
EENRERLTEY., OCP &A1 R ZF il Lo CTEHFEMIE~OSMEMEE SN D Z & BRI
ENTz, A7 xuA REEET A AL —FEICKED HUVEC A7 =0 A RaEf@EIc/Eild s 2 &
NTE, BERTAAANBEILIZAT7 =20 A Reg RaFLfhTEgEdTs28icky A
hCEIER A BZE S NTZ, 2 OMEEEEORE S9BITZF VOB S ITEFE LT, UL EDOREE
Mo, A7 x4 REWNE L OCP &A1 Ko ZF USRI E KBS B WO T E TR &5
TERK 2 ARt 2 AIREMEDS RIB S Tz,

(ZE 3R
1. O. Suzuki, M. Nakamura, Y. Miyasaka, M. Kagayama, M. Sakurai, Bone formation on synthetic precursors
of hydroxyapatite, Tohoku J. Exp. Med. 164 (1991) 37-50.
2. T. Anada, J. Fukuda, Y. Sai, O. Suzuki, An oxygen-permeable spheroid culture system for the prevention
of central hypoxia and necrosis of spheroids, Biomaterials 33 (2012) 8430-8441.

Fabrication of 3D hydrogel constructs to promote vascularization and bone formation

Takahisa Anada'-?3, Osamu Suzuki?, Yunzhi Yang?3

nstitute for Materials Chemistry and Engineering, Kyushu University, 2Tohoku University Graduate School
of Dentistry, *Department of Orthopedic Surgery, Stanford University School of medicine
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F/ BEREHEF Y VERRAADTAOQD I Z0a—T 4 VI W EEE
HEIZ5EZz 598

RBR RS R AR SRR G SRR, KRR R RS R R A 0
OmEsk— ", /NE B, VREBT ', SFHEEY, BRERK ', MAER, HEEH ', vEk
ZE, NE R REES]

[#5)] FxlTMF& o EBERICT VD VAEZITH LT, FL=TF /) — MEE (U
T, INS) ZArH S8, BHMEomiisEs cAH T Z LALLM LZ, £, AR
BATEO 2> THLIZ L RTFA LV OFEBEL U NRNIJETHAT A0y 2= A a— MEIZD
KO INSIWCa—TFT 47352 LT, 7y MERIIEE X ORI OWIEHEE 72 & QN
WAL RERR I KX A B 2 4 L 4EIC, in vivo LLIZBWTHA > 77 o NMAJE PR
R AN SID Z EDRH LN EeoTe, — RN HE IR~ 7o AR ICRI T
5T EMMBABLINT, AMRR EACRIIS 2 Z T 720D T, BAERO-OIHEFET HMinE LT
HERNTOHDL EWVWZ D, T Ay o= PNEEEIE 2k bS5 Z R TE R,
FRR 72 B NCHHAR 2 R AT D Z L D TEDHTIZRA T T2 "EIOBIE N AREL 72 D,
REBRIZ T /HEEZITH LTMT 2 &R Rm~a—T7 4 V7 ENTT A Y= D i
DI LB ERRICE D L O B L 52 5200, ZHE CTOMEEBLFETHRET 5,

[F28r] EBRAELE LT D JIS2 ffliT % @i 2 L, FEICET VA VALBRIZ LY F
G ENTHSET Ay 2= A a— NMECEIYa—TFT o 7 L2 b O EERE. TNS
DOHHH SO ER RS UCHEH L2, Bt oRmiEE X SPM I TEIER Lz, s EFRmEIC
BT D ICHESHT & XPS I TT o 7o, BlBHRIENIZE T DR DOREGIREEL FTIR (2 THEHT L7z, &
W, R T O SD RKEM T b ORHAIKERE 2 S ERERIEEMIR A BRI L, T > bR
Lonza L VWHEAL., SCGM (BulletKit: Stromal cell growth medium, lonza) % JUNTHEEEEE
ATV, HBEAIE e BN 7 L0 R L, 3 REZERICHL L, &4 Ofilaz EBRES
FOSTRRBEDOM BRI EERE L, 352 0RiA 1, 3, 6, 24 RiHOA BRI BT 2SR ok, B
Fih 14, 21 HHO ALP IEEB LN 21 BBEOF AT A IS v OEAREB L OB LS 7 A0 H
B2 WE LT, ST 120X, S EMEIZ Student D t EEIT o 72, ABKAEIL BN E LTz,

[#55H L B%2] SEM BL U SPM I K 2BISFE R ClE, FEREETIT A n = LS o
PRSI, XPS BLONFTIR TlE, EBRBEECTINS HiElc X v\ B a—F 4 V5RO T A 1
VoUW a—T 4T INTWAH I ERHLMNE o7z, SFEMIRAZEH L7z in vitro 3EE T
1T T ORI TEREE TS, ALP W&, FAT A DA UFEAR, HLT A
WHEAAEEICEWVEZ R LT,

PLEOFERICE Y, BT A VB EZE LT ¥ v E&REFm~DT Ay 2= Oa—7 4
YW invitro LoL CHBEMIE OB LIS RE DM BICiRWE B AR B 2 5 LT, AT
Z > NN JE PHARR: OB BB R E B2 52 5 Z LA OMMNT Lz, £, B
Ja, PRSI G- 2 DB L OF T 2 OFEIMEHIARER 3 L OMGHEAR & [RIIRF A2 T & B4
BHE L CTHiRF X 5.

Effect of amelogenin coating nano-modified titanium on dental pulp cells

Seiji Takao', Satoshi Komasa'!, Mariko Nishizaki!, Chisato Terada 2, Mai Hatoko', Tetsuji Kusumoto?,
Shigeki Yoshimine!, Hiroshi Nishizaki?, Yutaka Komasa?, Joji Okazaki'

"Department of Removable Prosthodontics and Occlusion, Osaka Dental University

2 Faculty of Health Sciences Oral Health Engineering, Osaka Dental University
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aB ) VB=HIL D) LEROBEEIC & HIEERME
NA FAFITNEA FSHAEDER

PRGN K2R B 2R AF e O e R BEAE1E S ai B A (R B2 0 B
OFtM B!, Tya Indah Arifta!, &)1 #Hk!

[#5] BmEMOARKIMZ 1\ E S5 7203 E RO ERENTHY . TD=D
MBI ~DZILEREEDOEANFLHIN TS, BT ARER AN Faxo 7 3% 4 |
(cdHAp; CaHPO,(PO,) ;OH) 1T 12l L 7o fEER - Fhdm b (INESdtE) 263 228, MR CARLE
DI-DFERET D Z N TET, [ALERM 2 W2 H R RA[RETH D, cdlAp 215D Fik
ELTIE, oMY U= vy A (a-TCP) Z/KFI S E D MALKIG A 5L TS, ZHIVETIZ,
ez 1% a-TCP 7 4 — LRI OVEMEMT HH 2 FIH L C cdHAp ALK ZERL3 2 2 L ITpEh L T & 7223,
TR SR B\ RN B o T2, BERLEE Z ALK DR 2 U89 5 720121k, BER OE LS L O
PRI 2R OB ANE I TH D, T THAITBE 72 o -TCP UNERZHR L, T O 2EICHK
7RI 2 i35 2 & T, WENTHIC L0 B STz cdHAp BR A E RS S 7 il
DR EANERT 2 FiE ARG LTz,

[ZEBR] Water—in—oil (W/0) =~ LY 3 L iEIC X DRI L 7= o -TCP Bk CRIfE 300-600 um) %7
WCHRE L, DEOAKZMZTIE (0, 10, 20, 30 MPa) T % = & THIERAEI I 2 Y LT~ L
KIGE5E T SEATHI12, 100°0COKAER L 12 Rl S &5 HiEE 100 COREAKIT 12 HERY
RIE S5 HIEERF LT, LRGSO T Z MR X BEYrE XRDICKX VR L, B o/
btk o 2 EBRE T HMBE SEM B L O XM~A 271 CT (u-CT) Tl 7=, 7z, LD
FEMAITRE & L CHIEEIRER S OTS) 2@ Lz, S HIBERINEB X OEABEREH57-
DIz, RKEREFICEXREEZER L, SO5NT-2HEEHEAL 1, 3 » ARREK. HEMEHEFIORE
(N b Uy e AV RO EITY) KBTI EITo T2,

[FE5 L EZ5] £ TORICBW T, 12 FER O KSR C o -TCP f 3 XRD [HHT & — 27 M52 20T
KL, " Raxo 724 RO —7 OMBINER I NTZ, KAKICHE M S 7 bRz
L FLUEREENTED BT DK L, KICETE S 7 LIRSS LB ET L2 LB E 0 Kb
NTWiz, MEZFTHT (0 MPa) IZETE L 72 TIEERBNCERE A S S 3, 10 MPa MIERITE S
\ZHREE L DTS M IERFETH - 7=, SEMEE L O u —CT 422513 20, 30 MPa JNE R D% FLE A&
BLOEKMOERE DRI, EHITDIS A 1 MPa R HWEAL R L, ZOMWEIXZ. ZhE
TIZ a-TCP 7 #+ — APk & W TERL S U T 7= edHAp 2 FLIE

DOIgELE K& EFEIAETH D, 30 MPa IR D SEM 40 51

RICEULTEZ T v IRMERINTZT=D, (5T 5EOR

BRI ENT=, 20 MPa IEIZ X W B L7=Z LA A LT

FEARAEA S S 1%, ABHEAS 1 » H O S T T 72

BRI E L OHAEEERNS RS (Figure 1), 3 » H DFFAT

AR 2R SOG DEITR R STz, AHFFEORE R X v LK K

IZEBWT, B LRIGDT2 D O KFIER BRI L Y o ~TCP ERD FEHH I

MR 2R B I 2 MBS R ST, BT OSMEITERE o .

ISR 5 cdiitp ORIEDE SIS L, et oRfrian oo | o0 S0P
DEPEC BT 2 L EA DN, IO ERELT 5L OEE ?&@ﬁw@%

MEDEEE STz, P

Porous calcium-deficient hydroxyapatite from the setting reaction of a-tricalcium phosphate
spherical granules: evaluation of microstructure, mechanical strength, and new bone formation

Ryo Kishida', Tya Indah Arifta’, Kunio Ishikawa'
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/‘I'\'Jl:l’slﬂFﬂJOD SFRIEMERGF ERAREAFEAICLISIMELRY T —

VORI R R SR AR A AT TERY, 2 BURIE R R R A AR T 22 JE R
Ofeppays 2, AHRBHL?, 1hn B, KEEW ', B2

(5] AU ZXH 2 (PRX)IE, BRRED (g 7 BT ¥ A MY OZENIZHIR 501
(eg. RV =F L7V a—/)»HE Ltﬁ/\%%LMKT% @ BRRBE 23 D3R o0 7851
THENT 500 T rIEMERIIFF S LD, ZivE TITHIFSE X. Z® PRX %%Bzﬂ%ttfrﬂiﬂfat%%i%
A L, K%+ GTPase T&H5H Rho 77 3 1 — @/ﬁmtﬁﬁ HEZ B LTV B[], & BT
B BRIRPES TR L 2 A LT PRX(@%{@MK PRX)E I~ UAEE MR R TH 5
BRRIAF(BMP-2) 2 £ HEAT 5 Z ENAMREE 720 . PRX D4y @S & ilidE R+ o
FHE AT Ko TH IR OF MM b 2R INMRETE 5 2 L2 L TVWDR], £ 2
TAMZETIX, IMENEZHIO R Y U — 7 b2 23 T2 OICH T IR E IR 28 A L7725 %T@J
M PRX REZ#EF L2, MENEMEO R v N U — 27 ki3 E Wl s R K 1-(VEGF)IZ
% RhoA OIEMALZEH L T\AD Z EH L TEY [3]. PRX %ﬁ@ > AT EN MRS & VEGF @
FHE AT L > THFER 72 RhoA DIEMHALNHIFFCE 5, 4Bl 41 alEtEo 272 2 gk PRX
HARIZ VEGF ZREEA L, 41 el Eh i & kﬁiﬁ?@i‘%ﬁi’%]\bit I~ A e R F SHe U P 2
HIL(HUVEC)D % v b U — 74z 52 5 IOV TRiE 3 5,

[E£82] Hilg{k PRX M2 ERS 572912, ik PRX Y 7oy 7 HEAKE LKL, o
CD & PEG 67225 PRX OMKREHNZT o —V U TEHAE L TR RN A XY L— |
(PBZzMA)ZEL L7 PRX hU 7 m v 7 HEAKEAEK LT, ZOPRX M 7 vy 7 HEALSKD o-
CD AL 2 g b L7ote, AR Y A F L B RImICHIE 9 2 2 & Chilig{b PRX K 2 ER L 7=,
Z OFMEIZ VEGF Wil &Nz, §EMMEAER %2 L C VEGF OREEANZ{T-72, MizOEHE
SOHHE A BRHRAO I BEIREE B 2R U . BT LR YAP O BLEEEM. RT-PCR I X 5 E{sF
FEBURNT 21T > 12,

[FE 5 & &Z22] Fife(k PRX i %2 W T HUVEC O &% 41T -7~ & = A, o-CD Bl D%
U PRX (K477 rTEME S 1) 13X HUVEC O FAEEGE 2 (£ L, o-CD Eid# o b 720y PRX %&ﬁ
(5 - PTE PR M) 132 OB A IE L=, 7280 aT#hitE PRX #ifiL, RhoA i&EME(LIC
THEIE I D YAP OMEESIT 2 RtET AR H - 72, ZIHDORER K0 | K5 1 mTiEhiE PRX
F I N AR O BEFE RS TN RhoA {EMALICERI 2R IE THD Z EmEInb, 612D
DRy 1 AlEME PRX HAFIZ VEGF 2R EEA L= & 2 A, WD VEGF 28RN L7-EE & el L
T PN R R B 2 ) %(PECAM 1)< 1ML /)N R Sk 48 51 K] 1~ (PDGF) O 3& s FE BB 3 8 0 L
HUVEC N E o7y T — 7 fi&EOEMKIME Sz, — 57 C, VEGF Z#RmEA L7Z&E57
F-A[EME PRX 21X HUVEC O3 v U — 7 #EEO I S iz, Zius OfE R, PRX i%
[ OARS)-Al 8 & VEGF O A L DHHFEMZL RhoA OIEHALNIIENEMAO R >~ ~ T
— bR AR L7 2 A RIB L T WD,

[Z35 k] [1]17). H. Seo, S. Kakinoki, T. Yamaoka, N. Yui, Adv. Healthcare Mater., 2015, 4(2), 215. [2]
Y. Arisaka, N. Yui, J. Biomater. Sci.,Polym. Ed., 2017, 28(10-12), 974-985. [3] M. Ohgushi, M. Minaguchi,
Y. Sasai, Cell Stem Cell., 2015, 17(4), 448-61.

Enhancement of vascular network formation by modulating molecular mobility of polyrotaxane and
immobilizing growth factors
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N

[#5] T, MEOF 2 Ekx Bz R L, #ERICRVET LWEEE "HZE 5 & T 50
TENRE/NED SN TWD, HFEFFEFEICLY, KR TORET AVH VIERPRISMIB W THLTF Z
vERFRmMMNOMET X — b (INS) DEHEEKTHZ ENRH SN, 2085 KK
ot S RE, ERESHEME~OISHBBEAHIG IS, HENICHEASREAS T T b
NEFIIREZ M T 72012013, 40772 M~ R EEAHEE L ORI A LN E
BLRA FOEDIIE, Ty d AT/ —ya L ESE TONMIIEM O ENEEL
W Ay A A T — v a COBRHIRENEICIEA 7T MEOREMHIRABEE L, £ O
EITEEE - W~ LB S B E 525 L WO MENDH D, AR T, MTFHF 4
JE % 10M OKER{ET B YU 7 AKEEHRICEIR « KRBAKE ) FC 24 WRefil#g#: - RET 5 2 & THil
W INS HEEZ AT S, A 7T MLAFEFRERRIC ED X 9 0B E 52 207 in vitro B &
W in vivo il T o7& Z ARG MR EZELNT-OTHET 5,

[5EBR] EERAFEEE LT #2000 £ CHFE L7ziikOMT ¥ E&RERm, MFZ o QMo X
OliFZ 27 Y 2—Z AL, FEBREEL LTINS 2HHESE7-00%, RS L THIELT-
WiF 2 2 EH Lz, INS oI, &kH%2 10 M okE (kT b U o 2OKRIKICIRIE L, B
L7ZREE TSR « RKRESHT T4 BRRISS S, 20%, REBEZBROH L, A 438Kz
THEBEBRNS uSUTICARLETUHEEIToT-. F0O%, HREEREIYE, KFEMEIERICINS &
Mrith 7=, 3Rk m oo i iE 4 SEM, SPM I CHIZR, R D ILHE & XPS IZTiT-7-. £7-.
BHEF T DAL K OHEfil A 2 iR E IR S 2T 4 (TalysurfPGI1240) 2 CTHIE L=, E% 7T
HHR D SD RMEM T ~ b OBARIKERE 2> & B fiEEM L 2 Bz, 3SIUH 2RIt L7, K5
hh 1, 3, 6, 24 BRSO REICEIT MBS O, &% 14, 21 H% O ALP &R LT 21
HBEDAAT AN v OEAREB IO LY 7 AONTHER X OSMEAGSLFEICET 2
Eof~—h—%RE L. F7-, EEEREE L, 3, 6, UBEBOUIMET VT I OREE
IZOWTHEE - BT L7, EBREBIOSBEEOMTF ¥ 8B A7 U o —% 4% 8 WMo SD R
Ty FOKBEICHAL, 4 BIOSHBAEST LD BbEREIL I, KEEE &%, Micro—CT
WZED CT B AERE L=, CTHEAE Y 7 b= 72 CTHEN L, BV/TV, Tb.N. Tb.Sp. Tb.Th %%
H L7, ABREME Student O t BUEIZ L 0T 217V AEKHEIL %S L.

[#5 5 & 28] SEM 04735 KL OVSPM OFT B Tld, SHEEECTIB O R @RS b Dlcxt L, 7L
BV E R L7 EREETITZ T /LD xRy T —7 )P a2 — UEENEE SN, XPS Off
HrClE, EBRBECHEVBLEDORBEZER L, Cls DE—I R TR TNAEZ ERHALMNERoT-,
B TCOFHAREM TS, ALPIEME, AT A vy v pEdfE, v v APTH R, Runx2 mRNA
OFRBENEEICEVMEZ R LT, CTHEBOBZEZ LiE A, 4, 8 HMEILICHEREE CHEREN
DOFHEFOE LUWEKREZR D=, V7 MU 2T BREECIX, A% 4 B CxIEE L ik
L CHEBHETBY/TVEBLRTh. ThOFEICEWVMEZ R L, HA% 8l TIXT X TORIEICIHNT
FERFE TR RS L L THEICEWMEZ R LT-, ZHUTREIRNT OFE 5 X 0 oR U= R R
KEIZHIT S Cls =7 OWPITERT D LHEIND.

UbEofERIZIy BT AL )L LT 2 o &REFMD in vitro BEL W in vivo L-UL
TA 7T v NENJE AR O (L FEICREREEEZEZ D 2P LT L.

Influence of alkali-modified titanium surface on implant surrounding tissue
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EEHNEBEICAOATXIOAL— MEEESFUODERRNDREES L
HRa A0 EH

PRBREE R AEA 27T o N EREEE, 2 R PR R 7 R B BRI SE T
STUER T3S E R FNA FR_R— 2~ T 1 7L
O Zt ', AW #/He & FE'. | ks, B B!

[(Fe5] 1> 772 NMEREOGIZEN 55 KBIRFICHT, B EHEEM ORI 1
IThhTnws, —F, HRICEENs=elhabrxHL—F (EGCG) L. invitro IZBWT
VFE 2 D HIEERRIBSHAR Ik LN 2B S bR 2 R T ERRE SN TW b DD invivo
TOBEIREIIRIEHESL STV, IEFHEE X, EGCG 2B 7 F Vb FRia S8
AR R EE (EGCG-GS) B X O DEZENEYW) (VAEGCG-GS) % BA% L. vhEGCG-GS 7%
BN EHAEREZ RTHEERE L, UL, ZTOEKRNEEOFEMMIHIZIZE > TR0,
AFFEIE, VAEGCG-GS OB AT O —i & LC, 7 v MEEERAE KT T L &k
IR 2 VT AR O OERN G fRZEE OfiEI 2 5 7= O THE T 5,

[#8] EGCG-GS 1. KREH k% 4 7 A¥TFF & EGCG VKT ARETIER L, #
D% 150 JE 24 B EZ2 B % fiti L. vhEGCG-GS %1572, £7-. WFEMHOT- DY 7 F Bk
(LLF GS). EZeBULIRZ i L7= GS (LAF vhGS) Z1ERL U=, BPBHZROFEmI I, AR
MR L O 7 — U BRI O ER 2 W s, SO BRI, 8 #lino SD %
HEPEZ > b OFAZERIC A U T- B 9 mm O FVE RHBIC, BB Z A LRl L7z (S2BREE) .
T ARE A XL Uz, A1, 4 R, BEEEAZEREL ., MR 21T,
BREEITF B8R, BI7F o ONICEbL~ ) v Ax2ua a7 —8 (LIF MMP) -
2. 9 OFRBEFEE A LTEERMNGGHI L, FFE4IVCCTEREZITo=, F72. Invitro IZBWTU =
YETF Y N MMP-2, -9 W BB O S IEER 21T o 7o, BIZ EROAME BICEB T 5 SRR
ML UMR-106 O M E A2 Eh 2 3-0 L 7=, St #r0skmicid, —oil @ 08T & Tukey
HExE AW,

[#E3 & E22] vhGS The b iRWRIE KR X MMP-2, -9 OFREILMNGRD 51 )
72o EGCG-GS, VAEGCG-GS TIIRIENEH T 5 & & 12, MMP-2, -9 ®
YR 3 T 235 72, VhEGCG-GS 23 & ke iy fzsdh 2~ Uiz,
Mok EEROFE R, VhEGCG-GS 128\ TA B A BT 3880 S 7=,
EGCG X MMP Of§re#FRE L, BEZENENIE 7 7 o IS LG % i
LETTF VAR VOMEBIEEZ SO D ENMOEINLTND, £2, &
IR R EN TR I RS 2RI T D 2 e b TS, i
HOFIRE | ARIFFED MMP BEDARNFEBZEE), In vitro TD53iEFE
B, AR R EBR OB R ZZE T 5 & vVhEGCG-GS DFEon 7 i fif s
#iX. EGCG OIFEE &, BEZEHULFEC L 2 BIUE DR AR TH
0. [RofEEEENE. VhEGCG-GS D' Z ] E&® 5 —BhemoTh  § e \Bdous
2 R REMEDN RIS S LT, Figure L EEMIE A F % 5 F > RKY

Y2/ nEkRA). EERETFEMEESKB)

Evaluation of biodegradation mechanism and cell adhesion on vacuum heated epigallocatechin gallate-
modified gelatin sponge

Angi Huang', Yoshitomo Honda?, Beiyuan Gao', Tomonari Tanaka®, Shunsuke Baba !

"Department of Oral Implantology, Osaka Dental University 2 Institute of Dental Research, Osaka Dental
University * Department of Biobased Materials Science, Kyoto Institute of Technology

Tel: +81-72-864-3040, E-mail: huangangident(@gmail.com

386



2P-016

0% 3 UEEF) VBEALD D LZRVHRANTB NG OR R

VA RIS, AR, =T ubkR
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[#=] thEH-CIENC K 28R OB TR L7amRG 81X, OENO pH OIKFIZE - T
RERDDER L, RAMEORAOZ5 SR, ZOLFME OB NEIcRiEM a5 Z &I
XU GFEHTIREUE FIEImE) 2WIET S, BATOMTIREOIEEM 21X, GME 2 e
FINCESHT 2 U AT T DRMEA WL TEY | MBS oOMmEIREZ LT\, —
J. BEEIRT T AVE XD MEBEENMRW S, S ERAREICE DMK, Wb b DRz <
T, UL, BUTOREMIZIEZ D 8z T2 OhiE R ITi b - TV, & 2 TAISE T
. VAN T N O TG E S ENCIE M 2 535 Z Llc XY . ARIRE oM
HlZhS & & BITHEIR O RBBLT 5 2 LN TE DR B ORI 234 7=, 7ok, PLEMED
FHICIE, LRSS X EThH M rarhk7Ta s I v (wan=FakAatt) 2 v,
RKFEFRTIE, 7o X I Z2HFELEY VBRIV T D EOMEMR R L O, RFERAR D A
[ Co D Streptococcus mutans (S. mutans) \ZxF3 D HUAETEFAN 2 SE5E L 7265 R H>WTHET 5,

[EBr] 7 v & 2 U8R (1000 pg/em?®) 45 em® &R 22 i L 7= K Y Rk Lo T A
(DCPA) ¥R 1.5g % 50em® F = —7 12N, 48h i35 2 22XV, DCPA MAIZ7T & I v
ZHHFFL7-, 728, DCPA iAICHHFF L7 0 ¥ 2 8T HPLC IZ X » CHIE L7z, £72. #E
DOFERFHE & LT, T/ BRI EE AR I E 2B L DRI S ORER RA T L ROR B
KB —=HEE S AT ML DB ORI ENOWE Z I Lz, —JF7. PO Az
LT, 2r=—nv MEZXZ2EHONE, EERE FHMEE (SEM) IZ X HHIE OB,
LIVE/DEAD®BacLight™Bacterial Viability Kit = & 2 il D £S04 E & 50 L 7=, BRIz, 7.
B RIED S, mutans \ IR HPUEMEIL, a2 22 (0, 125, 250, 500 pg/em?®) & A REHI T S,
mutans % 18h B35 2 L TRl L7-, £72. 71 ¥ I 4HEf DCPA My RO FImIZH 1T 5 HiEtt
OFMIZIE, MR EIERE L TER L 727 0 A7 (B 15 mm, &S 2 mm f2E) 2 H\ie, 24
well plate [ZFRE L7274 A2 LIT S, mutans ZFEFE L, 6 h IR L7, 74 A7 OREIE L
72 S. mutans % SEM THIZE L7-, I 6T, EEEIE LIEHR O S. mutans % LIVE/DEAD #RFE TYE L
Tt HOCBAMEE TEIZ L. B O AFEHIE & 320 L 7,

[FER L EE] 7'm & I U ZHE L7 DCPA BRIZIX 6.7 mg/g D7 & I U HEF S LT,
—J5. & I AHEF DCPA Y RO A U7 UK 1.oum TH Y . BIO LR FMEICA Y IATe
ZEWARRIRY A A ThHDHZ LD oTle, £z, DCPA MADOREENITT 0¥ I v Ok &
RN L T e VT a2 X IR D S, mutans (25T D HIEMEOFE AT 72 & 25,
Ta s X RERARNCEBUIED U, R 500 pg/em® TIiE 0 pg/em?® 1ZxF L CTEEDY 1%L4
TICETHD L, SHI2, T4 A2 ETS. mutans #1585 L, ZOFKE % SEM I KV B L7z
fER, 7 ¥ I UMEEDCPA 7 4 A7 ETIE, e ¥ IV AMEFL TV DCPA 7 1 A7 (T
~LBR LICHIE BN LTz, 70, Bl BIEF OMlE 2 LIVE/DEAD 3Tt L, Bl
Bl A, TuEIUMHET 0 A7 L EBITEE LTEEA CIISEEEEMN L, Zhud,
T A AT NOEEH L7 a2 U0 S mutans 12X L, PLEMEERBLLIERTHL EHE 2D, L
FOREREY . AR TIER L7272 & I 4HEF DCPA BRI, BN LR M 2546895 &
EbiT, HEFLE Y v & I T L MPEER TR L OVEUEREEICI N T S mutans 1ZxF L CHUEZIH
ERBT DHHERELE LTHERATH D Z RSN,
Development of novel hypersensitivity inhibitor using protamine-loaded calcium phosphate
Masashi FUJIKI!, Tohru HAYAKAWA?, Takatsugu YAMAMOTO?, Daisuke KOIZUMI®, Rie TOGAWA?,
Keishi IOHARA?®, Mamoru AIZAWA!, Michiyo HONDA'
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(5] EF., =F A~ ) w7 AT UNRT 4 TEENISE LTz A RT A R0, b-FGF 230

HENTY Fa A PR EAEERNE LTEREHESNTWDER, 2O IERE L dEilE
KIEDNEISTH Y, LEEEE AL VE LT HEM CIIAFTEBMEICED S5 % 280, —
J5C. BMP-2 28T 220 B A S AR ISR U2 B AR RIS OB LLET ) BIThi T 5 A3,
AEBRAISMHT COBMONe KT, ZEEGIC XK DRIEHORRED S ERRISH~OREIEZ < /71
T 5, YHIEETIE, ZhoOEZEEET X, B R Y v & ¥4 (PRX) & W B A
FIE~OT 7 a—F D T 5, PRX I a-Cyclodextrin (a-CD) (Z Poly(ethylene glycol) (PEG) 23
BELRxy 7 LAFEZA L TEY ., o-CD IFIELAFESIICH EICHE S LT b 720, #illc
o Tz ATEWEZ RS, 2 D o-CD O ATEh N 45 I BEAERIC 31T B Vi RBE S 2 U4 5 2 & T,
ZUNTEEDRERRAETUET D Z 2 HE L T&E 7 (J Am. Chem. Soc. 125, 13016-13017,
2003.). BMP-2 & FEEAKRETEK T 572012, a-CD LI HilE 5L 2 (& L 72 Wiz {k PRX (S-PRX)
ZAA L, Invitro RER COBIMEFERELZ M L C& 72, TOREE, S-PRX (X% ORiEEIE D&
BB b 59, B E b ERE &R 7= (Macromol. Biosci. 15, 953-964, 2015.), A& T,
S-PRX & BMP-2 OFFEEGIRIHT 580 biFEEICE L T, S-PRX ZJEi T % PEG 4 f &M
TOBIRFT 21T > 72,

[328r] 45+ 2,200 (2k), 4,550 (5k), 9,810 (10k) D 3 FEEHD PEG (2% L. o-CD Bl =RLmiEE FE D
Bz 2 1FIE—E & L7z S-PRX & &k L7= (J. Biomed. Mater. Res. A. 105, 1355-1363,2017.), In vitro
FEA & LCL ~ U AHSRE EHIIEARSHIE (MC3T3-El flfE) % BMP-2, ~ XU > /BMP-2 41K K
', 4% S-PRX/BMP-2 AR TR L, ‘53t~ — 7 —T& % Alkaline phosphatase (ALP) &4
He. ‘B bBEE R TR BLE (Runx2, osterix) M TN, Alizarin red Y22 TR L7z, In vivo #klk
TiX, 5B - HED ICR ~ 7 ABHTAE _LICER 3.5mm ([ZABRH S FICTHEFTKBET VEE
#L | S-PRX/BMP-2 AR ZIZR L2770 a T —F U AR Ve KEIICEAL, v~ 71
X CT JIE K OV, Hematoxylin-Eosin Y& CH AL & % Sl L 7=,

[FER L BER] £ 7 NVAE 3 HE O ALP {EMEAEFHMEI L2 & 2 A, PEG oy FEICED 59, S-
PRX #H AT~V > /BMP-2 AR I 0 HENL72TEMEE R D7, AH 7 HH TO Runx2 KON,
osterix 1 - H B E X 2k-S-PRX/BMP-2 23 g bW MEZ R L7, S HITIX, Alizarin red Yal23
W 2k-S-PRX/BMP-2 AR CHLEE L 7=#liE, 14 H B2 S O AR L Z RO 1= MR Tl
R I N2 o T2, Lo TL in vitro (2B W TIEH) - ED/N X\ PEG & V72 S-PRX 23F 47
KR HERI T D & E 2D, — 7. invivo TIE, 4 S-PRX/BMP-2 A 1AZ Al L /-85 K4
~ 7 AL, it 4 T~/ U /BMP-2 #HAEKRKE O BMP-2 BIAZ B L=~ 7 A L 0 LB F
ERREERZ R LTz, ZNHITSFEICED S, 7T D S-PRX/BMP-2 & RICHENL 72 F F A% D
TR A 7%, Hematoxylin-Eosin Yot |23 CIIBEFH & BTEH OB G RO 57217 T #
B NI E BRSO S MR Sz, YA EDOFER S, S-PRX I PEG S F®EICEbH BT,
BMP-2 OB iFHEREAEET DB LR &y T E e LTI &SNS,

Polyelectrolyte complex of BMP-2 with sulfonated polyrotaxane for enhancing bone regeneration
Masahiko Terauchi'?, Atsushi Tamura', Satoshi Yamaguchi 2, Nobuhiko Yui'
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[Introduction] Numbers of surface treatment have been developed to enhance the biocompatibility of
titanium implants. Among them, the H,O, oxidation treatment is simple and can form titania gel on the
titanium surfaces.” From a surface engineering point of view, the H,O, oxidation treatment can also induce
the formation of nanostructured surfaces on titanium. However, the effect of H,O, oxidation treatment
conditions on the surface nanostructure of titanium remained unknown.

Herein, we report the effects of H,O, oxidation treatment conditions (i.e., temperature and solution
composition) on the surface nanostructure of commercially pure titanium (CP-T1i).

[ Materials and Methods ] Cp-Ti films (20 um in thickness) were washed three times with acetone followed
with pure water in an ultrasonic bath for 5 min. The CP-Ti films were immersed in a 3 mass% H,0,
solution in a pressure-resistant vessel, heated at 80—150°C for 1 h, and then thermally treated at 400°C for 1
h in the air. In order to dope several kinds of cations, 3 mass% H,O, solutions containing 100 mM chloride
salts were also used for the oxidation treatments. The surface was observed by using a scanning electron
microscope (SEM). The crystal phases were determined from X-ray diffraction (XRD) patterns.

[Results and Discussion] Figure 1 shows
SEM photographs of the CP-Ti surfaces after
the H,O, oxidation treatments at different
conditions (before thermal treatment at
400°C). A honeycomb-like nanostructure was
formed at above 100°C, and the cell size of
the honeycomb-like nanostructure increased
by increasing the treatment temperature
(Figure 1la), which should be due to the
elevated dissolution—precipitation process.
Note that there was no significant changes in

each nanostructure after calcination at 400°C,

and amorphous ftitania transformed into  Figure 1. SEM photographs of the CP-Ti surfaces after
the oxidation treatments using 3 mass% H,O0,: (a)
without chloride salts at different temperature; (b) with
100 mM chloride salts at 120°C

crystalline anatase after calcination.

The surface nanostructure was also
changed significantly in the presence of
chloride salts (Figure 1b). At the same treatment temperature (120°C), small mesh-like structure was
formed after the treatment, and the mesh size was the smallest in the case of CaCl,. The dissolution
behavior of titanium in H,O, solution is influenced by the type of chloride salts” and the dissolution—
precipitation process prevented in the presence of chloride ions.

[References]
1) X.X. Wang, S. Hayakawa, K. Tsuru, A. Osaka, J. Biomed. Mater. Res., 2001; 54: 172-8.
2) C. Ohtsuki, H. Iida, S. Hayakawa, A. Osaka, J. Biomed. Mater. Res., 1997; 35: 39-47.
Control of surface nanostructure on titanium by H,0, oxidation treatment
Yaming Wangl, Masahiro Okadaz, Atsushi Yabe2, Guangxin Wangl, Akiyoshi Osaka1’3, Takuya
Matsumoto” (lDepartment of Materials Science & Engineering, Henan University of Science and
Technology, China; 2Department of Biomaterials, Graduate School of Medicine, Dentistry and
Pharmaceutical Sciences, Okayama University; 3Faculty of Engineering, Okayama University)
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OWA s, FM FH—, s &5L

(551

Wb g SN KRG Fh s & o RERFZRIC L0 . B ORS E LR, BiERS TH
DIRBET /35 A NELOFHER ORISR LT,

ASE, EENTHWDICHTZY, BWRE & ZetEngERkani, 7=, 8a H ke
P L0 . MEORINE K ORI ~DOF A B E FiE LTz, S5l e REE AR
HIZ X DR (HOEKBEED DO ED DEHRRARER) 28 C. WERHABMEM & LT
WHT, TRTOERHA 7T v MR DTS LT,

AFERTIL, FIRD CTH DIREET /X2 A N RVERIEM OE A2 JE 2 72 3 E T8 al Bfs &
TORNIZOWTIHRET 5,

[ 5 DA

AL D—— A NTU AR TTF=a— (KEEEE  22900B7X00406000)

— WA Fs | ISR R B EEA T M (T AIV)

FE RSO RO MG E U LR TH DR T SF A M &2y E LT

HTETHD, THUCKY | Rz H KA 5 & B DSBRHENERS & 1k
DIEZR LRI EREET D (FinEt), £, ARFERRICEOVET Y~
7 K% Y5 ORI K OWIEBAELA~DFE BT BT S D,

fifE B M| RE (DR, tEEAMVRNE) O S o ERiEM Th D, MmO T
EIES HoD LT - g OB RKEOME, 4772 MEBEAFHZA 7T > MER
BH LSS OMEICINZ T A 7T v MEOHLAZRHE L L= MR
BRE (R FORTIIA 7T MEDEENS LN WA ORI 72 5
NZA 7T v MEOHLA LB iE % [RFFC Ei 9 2 B MEICEH e Th D,

[GEFEFFRTEUS £ CTofin]

EREICHTZ0 . TTHOIC, EERNEREMEE LTORWREZIRD, BN OKEIZHK
AIRE 72 & T OFENLICHR D FLA TS, BE OIS, PMD A (RSTATEOE A 3K 5 = i
RO L ORFEMR - Wik T, WHEEHET IO OFEER 2% T L, AL NE
AL, DB, TR TOBIXSERNHEE SN T E AN T T 72, ZaetEicB LT
WX, BAESBEEE (A4 R7A4 ) IV, A3 L TER I N D TXTOEYFENZ 2N
AR A B L, ZRVEZRAE Lz, YEREICEE L Cld, A ORI 2 88 2 7= MERESEA M OV BR IR
WZAIL 723l 217V, PMD A & OKFEFRE - Wik a8 T, MRBHRICE - 7o, BRARFHmIZES L
T, [FAERICPMD A & ORFEMRE « Wik OfER., WRHA 77 7 0 7 2F v E ORI
X DIRBR A2 L, REOFMER NVLZEM 2R LT,

(B2

AEMOBFIZIZ, 20 0 4EDLOBRBLEAI N —=v T HEDHE 1 4AFEE2HESLL, 201
TH12H1 4 BICERFAGRESETZ, RVWEAZESCLIELOORERMIZILZ. PMDADOMHKE
FEMECIEA L, A ERCOW#a17) 2 & T, ZERLICED Z LR TE T2, RMOERLA,
BEOQOLMED—B D Z 2T 5,

Regulatory approvals in anticipation of practical use of bone substitute material made of carbonate
apatite.
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FE REE RSB TEEF e RhS LK

OWE # K& ¥

I, GEROB AR DS AL O e e DDy .

L BASIEREAE R SRTVS, LU DI, o W R8T ey 3ed o
£ D P o

BT 280 2 M £ B IR, R 5 e R B
FRCBIT HIEAIE TR T 5, Linlas W TRe ™ sl I
o AT w7 KA L MHBAITE, AL 0o il W Lo R
EORBE LHMETE RV EASEETHY . Bk o RS
Ja 2 W7o S e s T, DATUROFEELA Y Fig. 1 Chemical structure of a) 3-arm PGD
EL DD ERAARTH D, MsT, —fbon)  andb)yd-arm PGD

LSO AREFRIEORGHE, FileRIpREZRECE 2R TMERH 5, bhvbitix, 2
SORERZ IR LSRN ATEREL LT, TAXF= T IR —IC L AR AMERIEICER L
TW5, fEMIEO 1 >Thod~r e 77—V, L-7 X =2 (L-Arg) 2R3 L —fE{b 2% (NO)
HEEATDHZ L THAMBEZRSEDL LWV IHIEEEZ AL T\ 5, BIRFSIX, L-Arg 2 G512
TR ~—b+22LTINEFEEL, EPRZIRICEDZEHNY —F7T 0 T2k »> THE
M LArgz~7 a7 7 —U~T UN =352 LEERZL DY, bivbiut, L-Arg =7 Y
N —=F5F%x V7T & LT, EREESECE» ST VA XOR) 7 u—LT v R <—
(PGD)IZ# H LTV A (Fig. 1a), ZHE T2, PGD (I#li/kH T L-Arg & fed T il & e $ (108
MY THEAT D Z 2R L, L-Arg 7 U N U —OR[EEMEN S D01 & L TO P R 25T
52, LM L7Zent, MmigH-<CHigNEREL T CTo L-Arg tREHEIZ 5 & IX 02720, &6, w7
07y —U~DE—T 4 IO G ARRIRTHDHIZD, ZN6OEE wRT 5 2 Lo
ODTHEETHD, £ TAMETIE, MR EOEERE - &% U7 ERERMTIZBNTH
L-Arg Z PGD ~MiFFSE 5720, PGD ORERUR F-#E A M E 5 Z & 2% 72, PGD & L-Arg
OFEAEAIZ, PGD O=—T Vit & L-Arg D77 =2 ) JIC X 58BN AEIER. KO, PGD
WEZTFET 28Kk & OBUKMEMBEERICE 2 b0 EE 2 55729, NaCl i#/E FTid, Na©
23 PGD WNERIC AV iATe Z & THEMFHAEHZILE L TWAD EHEHI S D, Na R ADHNH &
PGD WNERDB/KMEDRINZ B HIIZ, 4 5D OH HE b0 2N & H7= 4-arm PGD DAk
#4171~ 7=(Fig. 1b), BIfE., 13 5HM7- 4-arm PGD & L-Arg & OEFLROSAE T O AAEM %2 374 L
TWo, YHIFX, ZNLORRE~I v T 7 —V~OERRRAMEZ A 53 2 72D DL HER D B
RIZOWTHEHET L TETH D,

(&% 3R]
1) Kudo, S.; Nagasaki, Y., J. Controlled Release 2015, 217,256-262.
2) Ooya, T.; Lee, H., ChemNanoMat 2015, 1, 264-269.

Molecular Design of Polyglycerol Dendrimers as a L-Arginine Carrier
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TJUX TSR b—<HRBIZE TS S-ALA BRI — 4T H1%ET

VEE R R T LA SRS O m TR, P EHERET A T A = A ) =3 U
A
OXH ¥ R FE—8"2 HE R

[#Z) 54, BUEMEETHS 7 ) 47T A2 b—<(GBM)D Wk LOEEICE VT, 5-7 3
J U7 U UE(S-ALA) & AW T2 OB IRIE N EH STV 5, 5-ALA [EIEFHIRE CIxmg{im
UL LD, ~BZ R~ RSN D, Loy UIESHIIE T, ATP FEAITY —L 7L
TR L 0 BRI (L Tld e R R0 MaB Z b bz, &5 3z 5-ALA
E, R RF O 7 e hARELT 4 ) IX(PPIX)E L CEREIND, Z DKL ) IZEEAMAN I8N
I EE Sz PPIX %, UV TR S B2 REEN ST & L THIET 200 5-ALA D2
IR T D, ZAVUIIEEMAE D H %35 « {7 TEX 57295 GBM O LV VEHHREE & L TR
IR SN TV DER T FEITIZR Y, 5S-ALA 235 S 7B PPIX HGHREE (21X mAa
DARYE—MERN S5 Z ENHRESINTWD, £z, I8 L7- GBM 21T 5S-ALA BEPEDER] & etk
JEGIN S0, FEtEOIER O T OEITENE N L bMESN TS, ZNHDZ EhbEX
%L, 5-ALA Bttt 2 R iR, SR O TH U — L TV TR OEEN /N E L,
R bRy ) L OTEERNEWAIETH V, ZhERIIZ ATP BAEE SN TN D701, BEIMES &
MIETHDEND ATREMENE X BT, £ 2T, ABFETIL, 5-ALA BN & e s o
RS KOO Z > v 7 BV LUV TEBRMICHNT T 5 Z El2 Uiz, 2 2 TiE, B+
TOMBL OB E M2 7T 2 72012, IR OB OE 2Bl LT/ 7 7 A N—FF 2 H

WhHZ Lz, 5-ALA(+) 5-ALA(-)

[ 352 1GBM flfakk D U-251 A% 5-ALA {74E F G dish -
IZ 1.0X 103 cells/em? DFEFECHERE L, v /v rns (557 0
ABEEAT o T2, Ml Os e g L EERE 2 et Lz, £,
AU 3-b FoFUEERR-3-t Ko ¥ o ~% 4 iRt #E A {K(PHBH)
T T 7 AN R 5-ALA fFE T CHIIE Z BEFE L, Mildodot |5y
SR Ll EME A AR L=, PHBH -/ 7 7 A R—|Z= L/
A= TEEZAWCWTIERL, H6 0 COREHRE T 7 A< ALt
LTHBWe, F7o, BiY VBB EA] Oligomycin 3 L
Rotenon #1E FC, [RARIZZ A LT T ABIEAITV, I har R
U 7 SRR ORBEMEOBHRIZEA L CHRMii 2 3 2> 72,

3h

Fig.1 Cell dynamics of 5-ALA(+)
[ 545 £ O542] S-ALA JRHERIRLIE S-ALA Btk o b colIS and S-ALAG) cells
BN K& Do 7 (Fig. 1), £z, 77 A 3— L THEEERE &8t ORRGRMEZH~S &
FEMERIRL D 5 A EEREE N R E Do T2, £7o, Wby Y o {bFLEA] Oligomycin 35 X TF Rotenon
F1E FC, 5-ALA [EMEMIRITRE < BEIT B8, BB V(B ATP Z VT 5 Z E0VR
2 S 70, ARERIL S-ALA OIRIFRANEIC B ERET DR TH L0, I LR HHEERMRFZE
TR MEND D, TEEMITEEE ST T D00, L OIS 25D, &OED)
REZ ST DM~ RS 5, BRELUHTERERZM Y, BEOMBE~BEIT 5 Z & TR
DI - S BMET 5, OB L BEIEOBIRIZ OW I+ BN e ST b7, 5-
ALA JREME EBEWEIZ DWW T ORI RS L IUE, GBM OIREEIE~DOF|H & WFF S 5.

Analysis of heterogeneity of glioblastoma cells in response to S-aminolevulinic acid
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Silver nanoparticles affect the cellular response of Tumor Necrosis factor-a

1,2,3

o Alaa Fehaid (Presenter) " %3, and Akiyoshi Taniguchi' 2

1. Cellular Functional Nanobiomaterials Group, National Institute for Materials Science, Japan

2. Graduate School of Advanced Science and Engineering, Waseda University, Tokyo, Japan.

3. Forensic Medicine and Toxicology Department, Faculty of Vet. Med., Mansoura Uni., Egypt
TANIGUCHI.Akiyoshi@nims.go.jp , AHMED.Alaa@nims.go.jp

Introduction: Silver nanoparticles (AgNPs) have been used in many products because of its anti-
inflammatory properties. Tumor necrosis factor-a (TNFa) is a pro-inflammatory cytokine which is an early
marker in cell inflammation; also, it induces apoptosis by different pathways. It is very important to know
the molecular mechanism of the cellular response to control the NPs-cells interaction. Therefore, our study
aimed to investigate the effect of of AgNPs on the cellular response of TNFa and to determine the
molecular mechanism of its effect.

Method & results: Lung epithelial cell line was exposed to AgNPs (5ug/ml) and/or TNFa (20 ng/ml) for
24 h, the cytotoxic effect of AgNPs has been analyzed showing an increase in the cytotoxic effect by
increasing the concentrations of AgNPs. Then, flow cytometric assay has been established; our results
showed that the cellular uptake of AgNPs has been significantly increased in presence of TNFa. Also,
AgNPs significantly decreased the apoptotic effect of TNFa. Confocal microscopy results revealed that
Tumor necrosis factor receptor 1 (TNFR1) localized inside the cells with very few receptors scattered on
the cell membrane of the cells exposed to both AgNPs and TNFa while the receptors were homogenously
distributed on the cell membrane in control cells and cells exposed to TNFa only indicating that AgNPs
affect the localization of TNFR1.

Conclusion: Our study concluded that the low
concentration of AgNPs showed an anti-
apoptotic effect against the apoptosis induced by
TNFa. Also, we provided a new possible
mechanism of the anti-apoptotic effect of AgNPs
by its effect on the TNFa receptorl.

Silver nanoparticles affect the cellular response of Tumor Necrosis factor-a
O Alaa Fehaid "*°, and Akiyoshi Taniguchi' >

1.Cellular Functional Nanobiomaterials Group, Research Center for Functional Materials, National
Institute for Materials Science, Tsukuba, Japan

2.Graduate School of Advanced Science and Engineering, Waseda University, Tokyo, Japan.

3.Forensic Medicine and Toxicology Department, Faculty of Veterinary Medicine, Mansoura University,
Egypt

TANIGUCHI. Akiyoshi@nims.go.jp, AHMED.Alaa@nims.go.jp
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YO OT7— S OEYMEEICE X B IEREMYIEOZE
TR A NVA - FAEEREVTEAT

Ok B+, W H—R8, mm &=

N

[#=]

HMRL, ABREHEME 2 & OLFERTE T T, EMOE S e EOFREIC L AL
I, ZTOEEMEELSEDLZENMONTND. AHFEO BAIE, HIIEEEE A O S A3 Hi
FENCHGZ DR BELHRDL L THD. AT, BEI9F 2 bFHEETHZ LT, I DR
RHBTF oA Rar VLT, TnoDEBITF oA Ru i ECiiEasni~7
077 — VOB T
[525%]

BRI DREOE T F v (EEFHS 15 100,000, 5588 5.0, HTHE T F st L v th5)
DK ZTRL, REORRDZT7VEALT AT E R (GA) KEREZRIMLT, BF7F AR
a S NVEER LTz, JVEAAT AT ROERE, E7FOERICHLT1Iwth b1
L. BohizB T F g Fas Lz 37°Co 2 AR /KH T 3 HFIEHE S 7-%, EREEL
TV, HF BTG -OF BB O ERRE 7> O E 2O PR AFIR L7z, £, B oM s
HEOBTTFonAg RuF v bil~vrue 7y —U %L, B8 LK, MlsEgshe 1 M oA
> DFEANT OV TR,

[R5 R & &)

BT FUKBEROREOEME L HlZ, BEZF oA R
a7V OESRITHIN U7, PRI OB R & LT, # | m
NEFREH IV IHFET 2T T O TEPHEML, 446 —_— = ﬁ m
RREVEZL rolcZ MBI LND. £, Bip5HME
BELOPITF oS R L ETvra 7y — Ik X .
L7l Zh, ETF g RaZ v omiERIcBfGRR <, v ié%ffji?ﬁ%iﬁi;
THNOEFTF g RaF sy, Hilargs, w5 o (GA B : ¥ T F LK
EADh . RETH, €IFod Kapromssy 2RI R0 N
A NIA VDFEEIZEZ HBEONTHHET D.

Effect of culture substrate property on the biological function of macrophages
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MAAGIBIBICEE L TR VRO BEEEERH LS 5
LERMSEENS KOS LD

FROPR R HAE T FROKE T 2
O IHIHHEF 1 - PSR | BRAEFEM 2 - AR - SgUEE

FEE] T4, WAL HUREESE
TSN D X R - EIRGL 8T
IRIR IR R & BT D iaitsi & L CH
HEivTnall, L, EERNTIEs
VYD RIERIRISERT B L, o
%%@4&1’&%}% E{’\J‘ﬁﬂ{%u\o@ éé%%ﬁ: Fig. 1 Schematic image of thermo-, pH- and reduction-
%;ii% %’ E?;g ”j gg {gfg ;& i%?@%% responsive hydrogel and stimuli-responsive protein release.
MiEEX Y )7 & LT, @makETEKEGEDO N Re S VIZAHEEXLND, N Red
NESNBRIBIOCE S, BFORRELZZSED 2 enTE, EYRNuURRom B, it
Ho5les LTHWS Z EAARRIZR 22, S 51T, DDS ¥ U 7 IINEm % it # 2 o0f LI
PR SN D Z ENEE LV, £ 2 TELRE F COMEZRT Y2V 7 0 FREEITER LT,
BWFZEE TITZUGIALIC D ANV T 4 FREEEZEAL, BUERE FTOET 214 Fu s zgs
L TWDBL AR TIE, WA, pH, BEIEiRE, OFRFIISE RN, Fr s/ vefidl, »
VNI BDEE c AT = AN RET A5 LA E L-, ZoA% Fig. 110577,
[ZEER] RV (=F Lo 7 Va—n)yr 7Yz —7/L (PEGDE)E v A% X2 (CA)%Z NaOH 7K
WIRPCRIGSENA eV afii Uiz, 74 A7 WRICHIE L7/ V% PBS (pH7.4), & L<IX
PB (pH 5.0-8.4)"IZiZ{E L, 10-45°C CTOMMEARH L7z, 5612, 3mmol LT FA hLA K
— /UDTT)& A PB IR CONiiER % Ik U=, &ikis, ¥ X7BNa 7V EdRRL, #Eoc
BREL T Cofttiirge Lic, # X0 L, @ik Lic v vz 7 v 7Y o G(FITC-IgG) (MW
=150,000,p/7.2), 7 V1iF 7T /L7 2 > (FITC-BSA) (MW = 66,000, pl4.8), 4 > A U > (FITC-Insulin)
(MW = 5,700, pl 5.4) % =,
[FEREBLE] LA a7 L OBERIHIC &b 7 5 IZEIX
a2 ~7c, A R s pH 7.4 THIRE & HIZIUHE L7,
ZHUE, A eSOV BUKYE TESR O PEG & HLIRIBIK D
CA Mo DTe EEZ bz, BRMEEREL T CIABEARE <72o
T fabiviona Ra 7 UL CAHKRD =T I/ x5 ie72% pKa
Z621(37°0ONZH L, MURE T T I /AR r huAbicE 72
WKL, RIBIEOHRICEVIZELIZLZE X b5, & 512, DTT
WIRP T, ZVERE LERITKEE b Lz, $72bb, =&kt
HEHEERIZO ALV T 4 REEGEZEAT HZ LT, BEILRE T T S
%2}% {ll/g?)%@;%g%/kg,]\ {E%%g%ézﬁ;ﬁ EH%QEWY%@%@@ Fig. 2 Release of BSA from

I , BUNTENEANA N T el LA, T4 A ol d
7 FN el iz D 42 Ry BN, 1gG < BSA < Insulin T il_fkl)“?ref;g PBI T‘d 3 mmol
D, ZLRITESFROKTICE bRVNERITZ L /2572, Fig.2 soTution.
(2 BSA OJigtH%Eh % /x4, PB(pH 5.4)% TIL BSA & it L7272 D% L, 3mmol L' DTT &
A PB KT TIE, 1 h DNICT TRt S e, 77205, BEMERE T Cldng Rue /7 unE,
BSA NAICHET HZ LD, FEMAERICLY ¥ oV EENG - REET 257, BIukRE
WINELTE NI EERNT 52 Ebnolz, LIeh> T, DAMBIEDRE ORRMEERE T
WCBWTIRF NV EEZEICNE L, PAMBANREISE L THRIELS 22 L 27, Uk
£V, W LUIAA FalZuvd, BE, pH, BXOETRFIGEMEZ/R L, FIZIGE U iE
WiEZEN 2RI L TH N7 B2 ZEIZNEDD, D3 AMBINEREIZ B\ Tl AIREZR DDS ¥ v
U7 & LTUSHBREIFTE S,
[ 3C#R] [1] P. R. Hari et al., J. Appl. Polym. Sci., 1996, 59, 1795-1801. [2] P. Gupta et al., Drug
discovery today, 2002, 7(10), 569-579. [3] K. Yamawaki et al., Coll. Surf. B., 2016, 146, 343-351.

Preparation of multistimuli-responsive hydrogels capable of releasing protein drugs in response to
tumorous tissue
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ATP 5515/ £ & RDFBLL DDS F v T ~ D RER

VR KA S A A T, 2 BAVPE K ORDIST
Otn Fr, wAr BECL2, =H PFEEL?

[ =) o, SEIEREBIISCTRABRNEZILT 2ERKS FRHESNTEBY, #Hiiz/an
A F~——ELLTEASNTWD, Bz, 75/ =V B (ATP) ITMINICHFEEL T
D, HIIRIEENC X T BA R EOMWREWARNISIZER S, 77 7 > UV (ADP)
RS D, @, MIFENO ATP/ADP i —EIZR7-N T 50, Mild~DA R LR IZX DA
b2 ERFEINTWD, TD®, ML ATP/ADP tDOZAL % i85k L CISE T DN,
A R LR EREINT DR A~ — A =T U T e LTSNS, £2T, AFET
X ATP IZISET 5T 2 EAEORAIR A BN E LT, "HIAHNnBEZoES B E) (RAFT) EAIC X
D, BKMET ey CABRICTF I ERET AR ey 7 L ERETAmMBUEMET vy 7 EE
KEEk Lz, £70, fFohiz7ay 7 KESEREZHWTHEAEZHIL, ATP ORI X
BF ) EEERDIEIZ OV THRE LT,

[ B&] %9, poly(ethylene glycol) methacrylate (M,: 1,020; PEGMA) & 4-cyano-4-(thiobenzoylthio)
pentanoic acid, 4, 4-azobis(4-cyanopentanoic acid) (ACVA) % I\, RAFT &2 X W PPEGMA ~
s 11 RAFT #l% &% L 7=, #2\ C, PPEGMA ~ 2 2 RAFT #l & ACVA % i\ 7= vinylbenzyl thymine

(VBT) @ RAFT EAIZ L W PPEGMA-b-PVBT % &% L 7=, 15 H 4172 PPEGMA-H-PVBT % dimethyl
sulfoxide | Z¥RfR &4, AKIxE L CENTT 5 2 £ 12 L W PPEGMA-b-PVBT F / AR E B S 72,
BFEHGELIE (DLS) 12k, SE S E742 ATP IREICHT D PPEGMA-b-PVBT 7/ & K DK
ZREL, £ ATP INEFEAZFME LTz, S 5I2, 7 /L3P L LT Rhodamine 6G %) / H£5
RIZNE S, ATP IZIRE LT/ AR Ot Z8) 2 MGt L7z,

[#E 5 - Z22] 'HNMR JIE DOFEH, 15 5 717~ PPEGMA-b-PVBT @ PPEGMA 7' 12 v 7 3 X OV PVBT
Ty 7 OESEIIENEINSS BLO15T THD I Enxbiro -, BIEEGELEIE J K ONFEEA
BFIEMEEBIZE LY, o7 oy Z7HRELHEREZHWTHRE L -7 7 E£5813K T 150 nm F2E O
HIROEAREZ IR T 5 Z BN bhol-, £7-, 2@ PPEGMA-b-PVBT 7/ 5 RIZAEFRA A
VIRETCH D ) L EAREEAEFL AR K (PBS(-) TIUZRWT KT & FIFRE DR AR5 2 &0
TX7-, X512, Z® PPEGMA-b-PVBT F / 5Kk

(C ATP RTINS 5 &, T/ AKORERIM LT, —h o o
X, T ESGRITICHEET S PVBT 7y 7 0FIvE T |
(L BWBUKIER BT 5 ATP LAMHAEMFAT S ZEick 8 30t With ATP
D, PVBT 71 v 7 OBKMEARIIN L CHOKMERAIERR  © 25¢
KFT27dtEZHND, Q 20}

Fig. 112/, Rhodamine 6G %Z PN¢l L7= PPEGMA-h-PVBT £ 15}
7 A4 K%E PBS()FB LT 50 mM O ATP Z&¢e PBSOH  § 10l Without ATP
IS ETBEDF ) KD 5 D Rhodamine 6G OFH ithou
#8147 LT, XV, PBS(-)F TlE Rhodamine 6G D % 0 —
P&, ATP FAE F IS A EICEm L T g = 0 5 10 15 20 25 30
EWRbnDb, PVBT 70y 7 DOF I UL E ATP & OFHA. Time (h)

{EMIC &Y PVBT 7wy 7 OBURPEARTLIFAME 9% 72 e L Release profiles ofRhodamine 60 BerO(H)l
¥, PPEGMA-b-PVBT 7/ £ &KI2 N4 &7~ Rhodamine . ~oet Y D" DAN0-assemMbLEs 1N LS
6G DI ATP TE TR E < Foofe L Sz, () 4 Without 30 mMOFATE (9).

Preparation of ATP-Responsive Nano-assemblies for DDS Carriers
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RNRTF R -BRFEEKRIZESEEROMENE: KEGKOT VAV
TR

FOR TR FA M T
OMHEE, HEH, IBHEZ. JLLE

[#65)] A TNz V@EZ L NIETHDL~NTILT

=D N RESET A2 L7z BEb X7 F RIIfets: Fick

W CHEBEE Doa-hel ix #EZ K L, SEIKE 72 THEAE

BEMREZRELT 5 2 H¥WFFE=ETIE, Poly(allylamine)-

graft-Dextran (PAA-g-Dex) D3 FrEF ASERIZ LD E5 & W]

BB ERER L, TS T TES 2 a-helix i~ &

ks &, BiiEABET 222 /RE L 5, 51T,

E5/PAA-g-Dex &K% GUV (Giant Unilamellar Vesicle)

GRALEX EE 0. 2 mol% Rhodamine labeled-DOPE, 0.2 mol% PEG2k-DSPE, 99.6% DOPC) (Z{EF &H 5% &
RTINS — hADOEEIBENFR S Fig. DY ZofdEigrzfH+52 8T, &
KN~ T VR —~DISH . JEERS 7L« 3— NEHARIF S 2 L L TOMRE (LS B4
SN, FREIFEY— MZOWT, HAREMBRIEZIC ST 7 v~ EHIRT 2 B8 (FFRINE) bk
WTETCND, ZHUINEE Y — OB - BUKS I 2 2 EL LT D E5/PAA-g-Dex EAERDIEN 6
DOffEEIZ L D EEZEZ DI, T AMEIZHET CINZHETHZENEELEZ D, T T, K
WFZE CIINRE AT T RE 72 BR KD 7 2 NV FE A8 A L 72 PAA-g-Dex Z A L. PAA-gDex DfiF
iR b~ S BT Y — MEEOLE(LE BiE LT,

[EB1E] AT 7V UEEO I LARF U H L PAA-g-Dex D

7 X K% PyBOP IC X W HEE L. AT 7 Y L (SA) S AR D '+WHW%%Tt
$72 % PAA-g-Dex-SA (PD-xS: SA FLH A x mol%) Z &k L i (R
72 (Fig. 2), SAFE AT 'H NMR HIENSFHE L7, PD- oA L
S PREMEFE FICEM S TWD 2 L 23l 572 D12, 7V N— L
SUV (Small Unilamellar Vesicle) ZHUNTFKHE ¥ — & BN T e (ilu,:|s
ZRE LT, O L7 GUV BRBIHRIC IR EE D R 72 5 PD-S &,

BIRAEL. A Fa— K2k PD-S O E &4  Fig 2. The structure of PAA-g-Dex-SA
1ToTe, HITES N, NEEREEDRIGEL ZBIZ2 LT,

[FER L B%2] 'H NMR JE DS PD-2S, PD-8S OFRH 2 el U 7-, K€ — & EMHERE RN S,
PD-xS AfEAf SUV & g L C . PD-2S, PD-8S & A % 2_— | L7Z SUV R mEiL & v EICHE LT,
PLEXD ., BEEEREIEMT D7 OI2+45570 SA B4 PAA-gDex [T AT/ L AR LT,
PD-xS (x=0, 2, S)ITWTHIH E5 & & HITGUV 2T 7LD vr— b~ EEE L S E 7228, SA
HIEARIZL T, JREY— FOEKREE L ZEMITEVNH A LN, £7, SAFBEARNEGL 72
H1FE. LVIKBED PD-xS IZBWTEWY— MERBEEZ /R L, FERsNzv— hoFmb
Fllpol=, Zhi, SAFEIZXK Y PAA-gDex R EVE L EIZHBI L., & 5T E5 DE~DIEL
R LIZRER EEB X DD, FERIC, SBMEEBIE D b 7 VISR S PD-S 2N RE M FIZ 4R
FFSNTWDZ ENMERTE T2, LELD | SAAEEAT S Z & TPA-—gDex DFEANZEN S
., v— MERESEORZEMRZFRIETE 5 Z EnbhroTz,

ZEZHEL 1) M. Murata, et al., Ohnishi, J. Biol. Chem. 1991, 266, 14353. 2) M. Murata,
et al., Biophys. J. 1993, 64, 724. 3) N. Shimada et al., J. Controlled Release 2015,
218, 45. 4) N. Shimada et al., in preparation.

Controlling lipid membrane structures from vesicles to sheets with peptide/copolymer complex : the
effect of anchoring copolymers on membranes
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S/O/MW BT D2/ ML MR TMEOEEE EMFEZERDR L

IR ZFR B TAAZERE b FME S0, 2 JUM R IR BRI 98 & o & —, P IR
FARRFAEE 2 —
OKEr B4, MIF F2H ', FAk B, Mgy IR -0, 1Rk HEZE V27

[F&=]

T 7 F v ERERE RO 2 RNIC RS L, PURRF R 72 600% 25 LT 2 EHEML TH 5,
2L DU FAIPUIRET V2 b (EEEELT 290852 b o 72 iNAD SRk ST
BY., INLEEHRICEEMIBISGEET 24T VR —U X7 ARHEI LTS, L
LRt 0% 13t h~ORESZEEOMET, FEALIZE S TN E W) ORBURT
»5, —HTOil-in-Water (O/W) Blo</L> g7 V20 MIFERLENTEBY, B hTO%E
EMENMEE SN TWAEN, KIEEOHFH LOWZ /Ly a U R4 ([ZH5 SN TWAH T2, i
HRA~OHIR L 7 230 FDORIFFEENEE LV, 2 TARIIZE T, KiEtE% o7 ol
T FHAEEAT (Solid-in-OilfkELff) ZFIH LT, O/Wx=~ /L = OOIRICHUR A T/ H
A X T4# L7z Solid-in-Oil-in-Water (S/O/W)

Blar< )L g7 Vo oA AR T,
Wi, HIlPED toll-like receptor (TLR) Y 4>
K531, R848 % Oil fHICHHAIATe Z & T, #H
PR 2R E DA B2V HTGE DDS

Xy U7 e LToIsHERfE L (Fig.1), Fig.1 S/IOW I/l 3 DlER
[5£5x]
S/O/W D> 7 L% Table1l DAL TSI L 7=, Table1 FRAEBEOY > FILHRK

PBS T 10 fFIZFf R L= b4y (20C.

20,000g. 15min) %47 > 7=, KFHD 7 E| A 5 Hi & #a

L., 2hZ SIS AR L T RAW Mfaic#& 5 L

77 Helktgel U, [RAEEDMAED D725 O/WH+OVA Y 7L ZHE LT-, ZDOF OVA BEIC>
WL S/IO/W o T3 BHURE AR B H D 38 A Nk L7- 5 2 T, 0.1mg/g & L7,
~ 7 A HSRHUFREE A (RAW M) % 2.0x105cells/mL & 725 X 9 ICEHI TR L, 12well 7
L— MZ% 2 mLiwell T8 LA % 2X— kL7, 24 FFEI#%, Lo X5 IER L=V 7
ERAWT, BTHICERE L7 L— NNOB 228 U7z, HIZ 24 FEfE#% . FACS (2 X 504 %
1T-72. TAAD %\ CTHEHIAE A2 B2 L. PE-I-Ad (MHC class I1) #if&, PECy7-CD40 #i{&, APC-
CD80 PR tEmkbuik & L THW,

[HER L B2
CD40 & CDS80 #H3EL L 7={E M biilaicisn T, JuURE T vV a 60
Ny R ER RIS L= 70 (O/WHOVA) & Eifig L, S/IO/W —
<~/ a DN OVA OFT UV ANY —gENRTH ET25Z ERHEGRE N

50

40

7 (Fig.2). DLLEY . SIOW Tw/s 2 VOBIRET Yoy b o

ZRBEEA LTV SIS & 0 L iEPEE LR iR L © o
Phy

HENE(%)

LY

OVADHY
o

<PURZET U AN —/RETH Y | WO e RETE5 2 L
DIRIE S i,

S/0/W

Fig. 2 nRRRE L FE

Improvement of APC activation ability using solid-in-oil-in-water adjuvant

Riko Mizuno', Yoshiro Tahara', Rie Wakabayashi'-2, Noriho Kamiya'->3, Masahiro Goto'->3
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E7ILOVEEESSF I ILIZXSFEMBEANDORRMEYEE

VEEPE R LA T, 2 BIPE K ORDIST, 3 28 R RSZIERL R, 4 BP K THGEHETIE &
Ok HHAHL 1, UJEﬂ%“H%l REMTEE K 2, fﬁ{“%’é%3 RS, SAUR M, KRR — 1

(=]

FFREZE & I8 72 IF 26 72 Ll L B I
BEOBE ORI, WEICIEMEL LT
AR EEC 2 T — 7 e 2 E T
5 Z & TS LT W ThH D,
HEZIBIRT HIZOD—DODFEL L
T, 37— #/ﬁ%?é%mﬁﬁé%ﬁ
(B HE L SR A 2 i 2 M I LR IR A 1
VN —FT5EFERNEGNTHDLHEB X 6&
%o N2 IR BEN IS AFTET 5
7o, FFEMEA~ERY Z5ET 51203, &
7R PN B A e (LSEC) Jg ~ o SE Al 4
Z‘ﬁk‘i(ﬁiﬁi@z’ﬁ%%f‘%é EEZBR

—HEA XTI NETIZ, EoEED
TJJ//TJ%& AB Y71 v 7 HEAK(PLys -b-PLLA) ) HaHl L 7= R B E O 1L
WEETLT /A XOaT7-vo VI BV E, AEREF OB TEMECRIA A rarT

Ly 7 ZAPIOERRIZ & 0 #5 U7- PIC #78 X BLAS, B OESTFIEALLY F L EWAR
GEWERTZEEREL TS D, BHIRY 7T=4 2t LT T n VERHA) ZEIRT S Z L
\Zd& D, LSEC REIIHFIET H L ET X —IZ L - Cikik 4L, HA THFE L7 I BAD in vitro IZ
BUWTLSEC IZBRINWIZEUAEN D Z L Z AL TW5D 2, £ 2T, AL TIE, FFREME~DZ)
R REEMELEEZ B E LT, USRI ZNa L HA B I B L2308 L, 2 OENE)
REOMERE R 21T - - i R A ST 5,

[525x]

BEHUZHEVVARE L 72 PLys™-b-PLLA |2 Texas Red % [t & ¥ 7 ~L L L7z TR-PLys*-PLLA
% FUNT TR-PLys™-PLLA X BV 2B L7=, —J, HA (MW=90,000Da) % 4-amino fluorescein %
HWTEE T ~ b LT Flu-HA ZF# L7, 554172 Flu-HA KK IZ TR-PLys'-PLLA X &1
KERER T L, 87U HA #7% BV 2R U7z, kY o 71 & LT 4-amino fluorescein
ERWTENE T ILLIZI VR AT LT H A T (CMDex) CTHi7E L 7= Flu-CMDex #7778
TEABEBRICH L7, KIS, B MBI EMEME (LX2) OEERFICHE L I L a2k
mu, HEA L —F—BEMEEIC X 0 MR IABEZFHE L7, & 518, Flu-HA B It Lrid~ v
AN JRFARES L, FrERRI% O~ U A D2 ENZnm 0 L, ARdts A —vr 7ikE
RNV T 'V OERNGAM 21T > 72,

[FER & &%)

FHEL L 72 Flu-HA #578 X 2v 0 LX2 ARV IAZGER 21T > 7o k55, Flu-HA #5678 X Bv 2
L 72%1% Flu-CMDex #{78  B/A 2RI L7=5% & ik L C, HAEAIZ Fluorescein & Texas Red @i
T OEFENPBIE I N, Flu-HA #8 I B ANV IAENTWDL Z ERghoTz, 72, B
FRARIES 4 B O~ 7 A O K ldgs 2 B0 H U CTAERSE A A — //7ﬂ%%%wfﬁﬁbt#
£, Fluorescein & Texas Red @ EH 6 DHEE b OfiEas & LN THE A Kb mVMEEZ R~ L7e, =
DOFEFRI G, Flu-HA #78 X BV~ O mWEREZ R~ T 2 E PR S,

1) Y. Ohya et al., Macromol. Chem. Phys. 2010, 211, 1750-1756.

2)Y. Ohya et al., J. Contr. Rel. 2011, 155, 104-110.

Fig. 1. Schematic illustration for preparation of polyion
complex micelles and uptake behavior of it in LSEC.

Specific drug delivery to hepatic satellite cells by hyaluronic acid-coated micelles
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BESEEENFEHTFAUEERFDEE T T VIZL D EEREE
KR 5> B

EERERIAY BOE
Ol B/ !, Rl ', 412 H7

[FF] T, FAEEROSHERIERITHEN, TERDIES IR D 1KLL L TlIBES
fﬁiﬂ@/*— N &2 W IRIRIEIIE R DR E > TV D, Mifla 2158 2 BRIZ I O R ZE e il &
B LRSS 5 BN D 203, BUEHI WV B2 43 BiEE TIEMiie 4 a0 RO B — XTI
L7280 MRIEHEDIR TROABR~DOEENR SR SN D, £ 2 CTOREISENES 53 F T % poly(N-
isopropylacrylamide)(PNIPAAm) & H 72 7 ~ )L 7 U —T®D
Al 53 Hﬁ@*ﬁm‘bxéﬂﬂ% ABFFETIL. PNIPAAmE 7
FAH oM E D TH D poly(N,N-dimethylaminopropyl
acrylamlde)(PDMAPAAm)O){rEé T T AN T T AT EAE
L (Fig.1). A7 IR ZE I D I &0 MR oo s 7 4%
A & AE & fiAES 2 B o BEE OB R 2 B LTz,

Fig. 1 Cell separation using mixed thermo-
responsive and cationic polymer brush

[E8R] &7 T A FEM(24x50 mm)(Z 3-aminopropyltrimethoxysilane (APTMS) & ATRPBA 454 T&H %
(choloromethyl)phenylethyltrimethoxysilanez > 7 > 71 » 7'V U FROSIZE W BEEA L, 72 7 HiZ
HABBAIV-501 2 KOG S CTEM L7, D%, 14-dioxane{A i H CRAFTE A2 LD
PDMAPAAm#A {Effi L, ATRPIZ & Y PNIPAAmZ {&fifid % Z & ¢, PDMAPAAm, PNIPAAm@/pm a
RN ~—T T2 %N T AREBmMME L, BRICEMHINZRY) ~—Dn & E2ERFPIC
LTeR ) ~v—DnFENOHRE LT, £7o, R ~— B E m & ORIV ‘f_rfﬂiﬂ’ﬂ@‘k
— 2 BN A E LTz, VR L 72 BB FIZE R AR (MSC). B 2 il (Osteoblast), = 7S AU Ik
ffid(HeLaffifid), & N B2 JEHRMEFMAR(NHDF) & 86 F L . 37°C ColFf] A o % 2 X— b L7cBER0HE
ZENEBIE L, ZO%220CTIRFMA FaX— M LEBEOREXE 282 LT,

(55 & Z22)] ERLL 72 B D4 TITAF i 1000052 22 OPNIPAAMMMERF S AL TV A 2 & Ao
572, RAFTEAIZH 17 ADMAPAAME / ~ —RE O _EF IV PDMAPAAMD 77 - &N L |
HAFR O — 2 EALOENPRKE 7 5 & Nbinote, £T-MRREOY — X BARIEIZL D,
MSC & HeLaffifa X V&R 2 Hr O, B 2RI 3D TV
BN TND Z ENbnoT, {’E% Lt%ﬁi ZBWT, 37C
THBMOIMOMSCEHeLafifd Z28EFEL 72 & 2 A, B TFEDOK
&= WL PDMAPAAME i R ICB W TE WEEHE 28 L 12
(Fig.2), Zauix, FEAsEm o EwEfr & fiE o2 O # I A
TERIC X v gEENMEESI N EE 2D, £7-. NHDFIX
PDMAPAAM®D 73y T EDEWNI L 55 HEOEITIR 5NT, B

IEHII VT ORI B N CHEENIZIER Do Tz, &
7o, 37CTOMIEEEZO20CIZIRELZ{b LIz L 2 A, 85 L Fig. 2 Adhesion and detachment
TUVWEMSCITESLHMI A L7225, HeLafliiX305[#1% ©, 8245 % profiles on long PDMAPAAm and
HEFE LT, PNIPAAm modified surface
UIEOFER L0 BESEME ST A o moFRE T 7 VEMERE WS HE T, M
JagEE @ O AR UIREHIENC X 2l 7e T ~r 7 U —Hila sy B O rIREMEDS R S iz,

Temperature-modulated Cell Separation using Thermo-responsive and Cationic Polymer Brush
Haruno Wakayama', Kenichi Nagase'!, Hideko Kanazawa!

"Faculty of Pharmacy, Keio University

Tel: +81-03-5400-1378, E-mail: nagase-kn@pha.keio.ac
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RYTIIILT 2 U/TiIOF/ MFESERRNFH )R —LOFFE &
BE R NFEEDRE

VRIS VIR AR A TS
OfFF4 BN, =) 36w, B %ot

[FE] EF. AR TN %
OFF LI IRRE N EE ST b, Mfge
I, ARG O RO E I & SR
R LTS ) P RIEICBE S 258 %
fToTE, ZhETIC, MERBHIZL-
TIEMEREATE (ROS) & /ERT 5 kT ¥
Y (TiOy) F /7 Rif- LAY 7 VLT X 2 (PAA)
R =F L7 Ya—i (PEG) 777

MESH7- PAA-g-PEG /1 H72 %KY A 4o
a7 by A (PIC) SELEMIZICINY  Fig. 1. Schematic image of pH-responsive
AFERT R, BERRNT 5 2 2LV BM polymer-modified liposome incorporated TiO,
Jah mEnFEE b Z & 2B L T\W5  nanoparticles/TPP-PAA polyion complexes for
(Biomaterials Science, 1, 65 (2013)), Z ™3 %  sonodynamic therapy.
T LADW IR HUWFITIE, TiO, T/ Kif% 2 b
ay RY THE~EEL ROS 2 RAESEILZENATHD EEBEZLND, 2 TAIFZETIE,
SRV RUTA~DE—=FT 4 e b O M) 7= LRk AKR="7 L (TPP) MEAEALK
TPP-PAA % I\ TiO, F / Kiv- & @ PIC Z{ERL L7=, Z @ PIC % pH &M@ 5y TEAG U AR Y — A
(Biomaterial, 35, 3091 20142 &L 0 H A h Y L~EE L, £ D%, PIC I TPP EOBHFIZL Y I K
oy KU T ~EREL, BEEREIC L 2RI REOEERAHrRT NS (Fig 1),

[528%] TPP-PAA (TPP HSEAZK : 23%) % TiO, J / ki ¥
& HEA AAEH & TPP-PIC Z{EHL L 7=, A5E M4
TPP-PIC Z &/ K THISED ZLITL Y IR Y —24
AL, 20U R Y — L5 EAREOEIC LY 48
L. & 517 fraction 1~5 ORLF£83 K ONE IR B - BARK S

(TEM) #B1%3%17>72, PIC WE U R Y —AiZH>WT, U
RY — LFKEIT pH B R 77T To D MGlu-Dex-Cp D
iz TV, B— X BMREEIT T,

[ 2R & &3] PIC KSR CHEE IR A /3B L, % ARl
O LTG5 ORIz BEs vz (Fig. 2) o 4% fraction (Z . S ,
SVT, DLS WUE, ICP o &% THRIEMES SolRmiRe  pS B AR BY el
BIEAAT > TR, fraction 2 K UF3 O TiEEAMI 3 ©L 0 images of empty liposome, fraction
o Tz, % 2T fraction 2 LT3 12DV T TEM Bl %1T 2 and 3.
7z, fraction 2 XT3 X, EH 5 H 150~200 nm O ERIAL
FDIFEDHER S 72208, fraction 3 [T DWW T D&Y KR Y — A & NAKFHO S & HER S D M5
BEL7-M5E (R0l DHERINTZZ D, fraction 3 WHBE L7ZPICEH AV R Y —AThH
HEBZEZHND, ZO fraction 3 O PIC AU AR Y — A~ MGlu-Dex-Cjy DIERiZ 1T T2 FER, €
— HENOIK T BRI N Z & D pH ISEMEE 7 1 OIER DS /RIE S 7=,

Preparation of Polyall1ylamine/Ti02 Nanoparticle Complexes-Loaded Liposomes

Masato TSUYUTANI', Eiji YUBA" and Atsushi HARADA'
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ELEAEE R T C I HEEE ) R Y — L DR

Y PN SPNE T S
Ot K, RA &, &% K, R -, ko 5, &% H1

[# =] Polyethylene glycol (PEGYESi U R Y — AiF/ Ny T X —0TF 0 T2 K20 Ak~ D

EREICAN R FETHD, L L PEGERGY R Y —2IEIF DL EMED 72D IEERI I BV A F
AL L PRI TN RN E W) REDGFIET H, ZOREEMRRT D012, L
° pH 72 E O RIS E T Dm0 2B L2V R Y — A2 X0 EEAOHLER SR ik H ) A
EITOREANLEINTNS, FxlZnNE T, URY — 20O YL/ AN LY A A~DIR
FEISEMER S T ORBERGF L TE-, B TH,
HFF MY AR — DTIREEIS B T A E
fifid 5 Z & TH MY HH A IE NI Y A B 3 i
ENDZ ENghotlz, EBITARIFETIL, SR
REBICE D YR Y —AOME DAL &
ZAVTHE O SR IR MR N SA A1) A
FEH I HHEREME U R Y — A & BH% L 7= (Fig. 1),

Fig. 1. Schematic image of functional liposome
for reversible property changes.

[58] HSE B B A & L T 3-mercaptopropionic acid (MPA), 7 ¥ # VB4 Al & L C
2,2’-azobisisobutyronitrile (AIBN) % F T N-isopropylacrylamide (NIPAAm) & N,N-dimethylacrylamide
(DMAAm) % L HEA S HIREISEEE D F 2 Gk Lc, IFRUIREISEES S F42 U R Y — A
B &S E DDA Y ~—0 B IVAKRF VK% NN-dicyclohexylcarbodiimide (DCC) &
N-hydroxysuccinimide (NHS)Z ] )T A 7 2 =/t L dioleoylphosphatidyleethanolamine (DOPE)% 7~
YH—E LTRHASE, VA Y —M3ERETHER L2, BROEBENEIC LY VR Y — L0
FEARAFRI 2R TR AL 2 JE Lz, £72, VAR Y — AOKIRE TOMNE~DOEY JA K % 8 Y BEM
o TR LT,

(R L ER] UEY— DB L RESE &S o @

WAL D72012,30°C 275 50°C £T1°CHETY AR

V= LAORLFTREZERIE LTz & 2 A, 40 °C 10 SR 2803

BIRIEER Uiz, F£72, 30°C /5 50 °C OHiPHCHIE - B

BIETYRY —ABREKOEGRELZNE LA, &

B TIIEERTEAD L, BREBRTIIHEMLE, Zh

VAR S B i oy - IR EE R KT 0 BRI D & B P~

EFEERBE LY RY —AOMWENE L2 & T, Wk - &

EREE D LEZOND, IREISEMS ST OMERE  (b)

IREELL b+ DL T OIREE CRI PR AH 0 LBE LT 25, g -
BRI RS K X < 725 MEIR TIN S < 725 = & 70 b

el S, R FRZAL D FESHERF SN TWD Z & 03y

Mo T=(Fig. 2(a)), £72. VAR Y —AOMIa~DHY AL %

FIBETHELZL ZA, IREZRIZ X DHENELD A Z

DIFEVDERE S AL72(Fig. 2(b)). UL EOFER DG | AHFSET

VERL U 2R IR A M oy THERR U AR Y — AR FEIZIGZ L Fig. 2. Reversible particle size changes of
TR E AL 2Rt 2 s . FRUSEE S ik, liposomes (a) and  temperature  dependent
I, ARIEPIER D A LI O FTREMEAS IR S LD, cellular uptake of liposomes (b).

Development of Functional Liposome for Reversible Property Changes

Kei Fujieda, Ryo Nemoto, Eri Ayano, Kenichi Nagase, Yoshie Maitani, Hideko Kanazawa
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ZHEOVIL-TIVEREZFRAL=-EELSEYA U O FORFE

VHORUR TR RSB LA IS AL K
Ot R, MLk £

[#65] EipmIZB TR, 1

W 22— T 7352 L

2 X o THRAKIR D 3 & T KR

DI R Z155 Z & S EARRY T

HD, TZT, FEhxxx T

NE L, EERNTOENE 2RI

HAE9 D FED R < AT TV 5,

e ) 7 ix, OEFEAMED

BT L. @EERKICE L7k Fig. 1 Formation of temperature-responsive polysaccharides
TREFELTCNS - L. QEYK microparticles.

e CHZMEE 72 ITRAE) 2 AL TWnA 2 ek b, —KiIZITEmms F0FEME LTHNS
hd, RIREGFTHDHLHEO—MIL, BADIREICEBNT, ZAmb YL AN T IR
AT 285 (VYT NVER) 2R d, ZOBREFRN L, BUKEWE DR L - 2HEKEIR
&L TSR IR LT ARSI G L7 wlo =~ i a VEBHEHITLHZ LIZE T,
BHECTH 2 2R D T AL LKL 2 TRT 5 L B2 bivd, AL, [ZHEOMWE 2k 0
Bk, B X ONREITIRE LI RIS 2 LW S M B OMERRGEHT 7' r—F I &
ST EINDHETOHEYDF v U T OB ELHIE LT,

[FBr] k-1 7 XF—TF > 5.0w~N%) BELOHEAAY 7 A 32mM) ZHWTHRE L7V (03 )
Z 80CTHET D ZLICL > TY MRIBIC Lz, SHI2, b=y (10 mL) & FmiEtAl 2 =
A (80C) THZLICko THBREEAZFI L, 25 OWIEZ Edi# (80°C. 16,000 rpm.,
10min) 952 LiZk>Twlo =~/biarzfifld L, KinhTmAld 52 L2k > Tslo AN
vvarvaERE L, BonTslo AR a VEBRREIET A Z LIk o TRIF AR LT,
B HNIZRIAIZ DN T, SEM & W= RETERE DBIEE R L OISR OB | AT 2 FV 72 in
vitro WH[FRBRIZ X D=7 v Y VRHE ORI, FITC-dex OWNELE X OV B O RN 2 et L 7=,
[RESR & B42] @& miE Al & LT poly(ethylene glycol)-b-poly (e-caprolactone) (PEG-b-PCL,
PEG M, : 3,500, PCL M, : 6,000)% AW\ 7=5& ICmWEEMNEZ ~T slo AN ar BILOK4
pm DA FE 2 A 2RI MR OKL T 03G DTz, BRI ORFOIERIZ L, OfsFAifiE
PEDSRLF (TR UABEAEE & B RmAMES N D Z &, @KL ONEREIE DL EMER BN T &

D ONEELRKNT-THDH, Wil T in vitro aerosol-dispersion| in vitro release rate
performance of FITC-dex

W B oo R D FPF N

52.127.8% & 72 0 | AKLT-IEE . " IETETROE ool f L igess
il FERE % 47 LTV % ATRERE 7S [ wo=azmsosemn | H1F1FTEETEL
IRENTZ, THIE, RLF-OREE | € 60

BBICHEL T D L2 bR, 8 aof

E 5T, FITC-dex D HFBROAE | 2 5

REND S HRICIFETETONGY W 0

L 1 1 Il 1
> 0 10 20 30 40 50 60
ey 10um | GO Time fmin]
R = Deposition sites
Fig. 2 Physical properties of k-carrageenan particles.

BEHEN TV ST, ARITIT ENP I
RS 12 IS N B & TG Ik
HIT % 2 FTREMEAUR ST,

Development of temperature-responsive microparticles formed via sol-gel transition.
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BRRMEBMLZET 77 F 7/ MFER EHRRE

BEHEFE R R e B T 20
OftiE &, #f A&, A E-

(#6377 F 3P R, EB. BE FE., N2 EAKRPICHEET 2R VXV BETH Y |
RAKME « PLEME « EREAMER EOREEZ AT D MDA AR—AR) v—L LTHEA SR
TWb, AFETIE, EBHEROF ITF o 2HNTT /RF2ER L, NESEIC X 2 HiELx
AT, Thbb, Wtk Ea A9 5 2 KD F A REmiEHAIE r 7 F oD A ar T
Ly 7 AR E KR AIZ K AR Y v~ —8{OEREIC L > TH 2RI EITo T2, fF6iTz
T KA ONERIZIE, FETEMERI R OSSR R S D Z &b, 7V — iR (R A
PENC & 2 RAIGHE 72 & OMIPEREBL & ZHUSPE S WEOF A - it & W o ToRe BB IR  C& 5,
EBC, T FUHROF AL L OBFMEEFIH L C, ki F-NIC4 T /R - (AuNPs) DL
ATV, 77 RE R EFIT LR E, B v v TRERe EREEERBL AT o T2,

[35r] MEHER O ERBE KT, 7 F U CEMA LR ZRM L, KER/EECALVT 4 REEED
U K> TR b 21T o 7o RIT, I F A o FialE AT % Dioctadecyl dimethyl ammonium
chloride (DODAC)% 7 7 F U IRiIE(H 1212, BEEROIAK & EREZFIH L Chi 2 /Fi L
72(Ker-DODAC), Z DR FIZFALAIZ TSI L, AT ¢ RIERRIC K DR+ PN2RE % it L 7= (Ker-
DODACSs), 155372 hi 2 DWW THEA O pH EIRFEIZEW T, BELIRERIEIC L DR D& ENE
FREAN & KRR EZAT > 70, Fo, RFICBKMER N7 2 —7 Th 5 8-Anilino-1-
naphtalenesulfonic acid (ANS)Z £ A L, FiE MR Bk 2 BUKG OB & 7V — iR sa TR 25
okt a2k 7-, &5I12, B AL ANS IZOWTREZIC X B M EE0BmE 21772, K
12, Ker-DODAC (Z HAuCly ¥&1& 2 S0 U in situ i2c 223 2 & T Ak % i 772 (Ker-DODAC-
Au), BONTRFICTHOWTHEIBHE M (TEM)IC L 2 TRRBIE L &5 A ROEHZ1T - 1=,
E 51T, BEELIREE & K URIBIIE S & o TEREISEME &L ZEMEDOFM 21T - 7=,

[ 5 & & 22] RSk 100nm T, FEEN23-36 mV(pH 12) Ker-DODAC 735 57, = DR+
%, pH 7.4 PL ECIXLEIZHBORAEZ HERF L7223, pH 5.0 UL F Tl DODAC A&7 5 Z & ThY
RNz, VAV T 4 REEKE & 1T - 72 Ker-DODACss Tlif, JAV pH fEIRIZ I\ Thi Ik &
SERRENHERF S -, 2 B DORIFPICIE DODAC HSRDBRKBOTER S R S, 7V —itk
e ARV FHRIC K VBRI L, BRIRICE Y B Lz, ZHicfEs T, ST 25 &
BT U, BRRT 2 S L7z, S 612, FIRIC K 282 & - TEHAWE OJik i & (e <
WHENTEZ, 2O, YANLT 4 REFEIZ X - T, DODAC O HIH S v, I, ki
FHIZBWTEDAEREITo72L Z A, 15~40 nm DERIK AuNPs 2M&H07-, S 5IZ, pH, EoC
FIOFESE & 2, HAuCLIRE R E 2B SEHZ LIk, A XEEERREFEHTHZ LN
T& 7=, 15517 Ker-DODAC-Au %, Ker-DODAC MSHREES A EREISM T Bk ie 24k 5
ZENDIoT, THIE. 7T F U8 AuNPs (12 ko TEBE BB SN2 LickbtEX
T35,

Design and Synthesis of Keratin Nanoparticles Including Liquid Crystals and Gold Nanoparticles
Kaori ITO, Yuuka FUKUI, Keiji FUIIMOTO
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EMBRBIEETEER L -AREEE< /077 —CDhRGFE

FHERS TA VA - ARSI
OB M, Mh By, | &

[#65] ABFgED RA0IE, ENRFNCHERESEE~ 2 1 7 7 ﬁiﬁ&ﬁi ‘
—VERERSE, MROFEEE 2RI 2T 5 2 & S g g 08 YIATTY
Thd, v/ 077 —IITid, RIEELHIIIERD 2 SOtk - plogliacone
Bab OV T XA TOFERMBN TN D, ZDOH THRAE R

P~ v 77— DIIRAEZ 0] U, AR EE A~ L5 < ey
ERZH->TW5D, 2T, MPOHERE LERNA~ABEE | nopoinstes. @
B, ZOEL T~ 07 7 — VBRI~ s 5 o [Z2877—VEEn -
EMRTENR, AEBREEEZRET ZENTELTHA I, B IS EELEEELD,
AWML Tl HERBENE M2 23 SEW2871 (SEW), oz s
LOMRIEE~ 7 07 7 =V ~OZHBERZ & 2P O g;%fﬁ_j\:ﬁ%?y R7TTVR
pioglitazone (pio) ZHtY LiF7= (K1), ZnbHo 2FEE

DY) Z R T E DB 2SR, Z DO iEEh & i ~DIrER 217,

[5E8r] BEToFo 07 I 7 RKIal AT VU NVEEEFEEALZBKEE T F o 2B LT, 2D
BKMEE Z T > L EOKIEMNEO SEW 2 BRI CThH D U A T IV A VERF T RIS TNnG,
FREBAKITH L TCEBNTA1TS 2 & TSEW KA L S F o S B2 {ER L7 (SEW-3 /L), SEW-3
T D in vitro TO~ U AEHHKHEEROBENTEIEL . SEW BRI KD 1EH Lk LT,

pio DYV mv A X ARRICHEE-7 ) a2 — VERILEAR (PLGA) 2Nz, WiRSE7-, L/
Wik %R ) E= 7 va—b (PVA) KBRS, WRERIPIREICR b Y 7 aa A 2 v
R X%, mOSDBEAZITUN, pio WAL PLGA KT (pio—hiT) %287, Fix DKX XD pio-
Wifra~y AgHEk~vrsrn 7y —U L b bITHEEL, PIRESE~I/ 2 77—V OEETH LA
vH—uAF-10 (IL-10) PEEAE T AX T —BIEEEZHIE Lz,

SEW-2 BB X W piokiFEZMAANTZEE T F g RaFzdifl U-, Jif L 7=y Nel
A4 RaZumnso SEW & pio DRJLE in vitro TR L7,

[fEREER] ¥ToF v talATa—VOHiARlE B LI Es 2 ik Ta L xT ULk
DEANREBEED ZLINTE T, BKEETF L SEWOMLIAR L AZBILEES &, I kL
@ SEW WAL ENZEA L 7=, SEW- 2 /L% SEW HAK & [FIfE
JEDOBERBENEEZ L O Z R bho Tz,

PVA AKFEIE~D PLGA 5L 0% pio DU 7 1 A & LRI 50 .
DTANTEEEZDH Z LT, PR DK 300 nm D 60 r
40

pio—Hif (pio WaF /Ki¥) &#J 160 pm D pio—hif-
(pio WEl~A 7 vwhiv) Z#VERLIL 7=, pio NET /KL
TrlblicEEEIN T~ a7y —U0 1L-10 pEAE (X

Fr4% B o 1L-10
E (pg/mL)

?:ngg [w. .B

2) LT ARF—PIEIL, ROLBOMIULLAT, 4 & o
BIZ@< Ieotz, ZHUE, pio W@ KT ni~vs 7 R AV U S

7 —IICHD IAFE L, pio N~ a7 7 —IIhERAIC %ﬁ'\ U

ER LD Thd L EX LIS, & v 5

TERL L 723N NA R 7 ud 6D SEW & pio DR .
R LTz B 2 v/n7r—Unbo 10 A

Biomaterials: In vivo induction of anti-inflammatory macrophages by utilizing drug delivery
technology
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NAMIEIZEE L-SHRE b2 D\ B/ HFIZLBDDS VR T LA
DIFE

B TR A T
OXKH 3, wm #Jr, EF FRE, =& EM, /NIE xE

[#2)] RT7 v 7T U NN —2 27 A (DDS) F, ANICE T DEMEBEZHIEIT 5 AT LA TH
V. DDS (2 & 0 EEHERNL A~ DT 2 1 5425 2 & THERWE GO RELN TEE & 72 5, I T,
BN AEEREA M A, KN TREEREANELZENT H2EEEEZATHEERE T TOF v )
7 GEFAR) OMFIERREAITON TS, M~ ) v 7 2AO—FThDHT=T AF L HZ N
28T E LT-NT7F K (Elastin—like polypeptide : ELP) 1. mEWVAERESIESRCAAEN
\ZB T BLENE, Z OBUKMEEIRICEA ZNET A Z ENRFAHRETHHLZ ENH . DDS Fx U7 ~D
GBI/ SN TND, 52O ELP (X, fHIEBIEE 2B 5 S22 b3, BERREE
AR T 2IREINEEZAT 5, UFTEE CTIIITMIE L LT ELP OBUKIME KA A v 2ETF—
7 & LTCREINEMEARTF R AVGVP)n EEEMEAT AT I /B THAT ANTX U FORY ~
TF RO@MEZ R B ER LT, ZOME X 378, ELP OMEIC X HIREIZRNE LTl
EBRETERT DR, R T ART X UBOFEKFENEZRAT 52 LT, BEEROT A B X
Vo FELMAHIE S =) 2 R 2 TR 5, AWFSETlE, BDAMIE~ORR 2T Y N —%
HRYE LT, ZOF JRi+FREIZ, DAMI~OERGE & NS BITRRE AT 5 X7 F Ko
IRLTE R R EF IR 2R LT, 2 2 Cld, MiaResEncs| RGD & #fk& iRl %) CendR %
AR DETZBRIRANT T K iRGD &5 LFMINZ ELP LR U 7 AT XU ROFE X N7 'E
WCRA L. SsREY NV EF R+ 2R LUT-, F7-. /KR +OWIETn R L O%Hin AR %
WA SH7-F 2B 7O in vitro TOHZMES T L7,

[E8R) F ki ZHER 5 ELP LR U 7 ANRT X UFOE X > 737 I iRGD Z L7z 4% v
2278 ((AVGVP) 42-D44-GGGS2-1RGD) Z & n1 L pic R U7z, fERL L 7= & X7 BBV T,
WERITER X O DLS IC K DRARNEZITH 2 & T, ZDOX 37 OB S OWMEoh 1
REEZ RN L7-, F72. T /R FICE M E TH D coumarinb (C-6) ZNal S+, MikaicEimL,
TINEE ORI B CIHE RBAIEE b L < IR0t 2 v Ciilaos 288345 2 L T,
DS AN~ DR RS S DITITMIENEAZFHI L=, S 512, F 2R HIZBUKEDOTIN A
#|TH 5 paclitaxel (PTX) ZWNE L. N AFIIRIZ RN . — E RS L 72 /a2 38U T Calcein-
AM & propidium iodide (2 X ZHYLa 21T 5 Z & T, AMIIaE & SEMINE A B L 7=, Nz <.
CCK-8 & W= & &R © 17 - 7=,

[FER L ERR] MERIL7=2 o R 7B, WEREOR R, FEBRBRICBWCREDOIRE 255129
ENEFR L, IBESENZGET D2 E PRI N, HEEBIEEIX 38.2CTH Y . ARIEEMT
Thote, Tz, BMIBBEBETITWENZEA LR TET, BELLARAIWHTHY . BRI
TR DRGSR TEMEZRFF L TV D Z R ENT2, DLS & AW TR FEAIE 217 - T2 fs 5, INEL
% 30nm B DRI T Z TR L TWD Z ERHALNERY | DDS DX+ U 7 & L @bt A Ao+
IRIFZTERT D Z N oT-, £, RU T ANRTEUFROFBERIEINC L 0BIRD 22
ELEMZTND ENWR D, T R OMBBNEAGTHEICB W CIX, 1ERLL 72T 2 k100 Adiia
NESRBATEEDWER C& 7=, 1 ha—/LCTdh 5 iRGD 4R LTV 2 R 1T Z B D GA %=
NTEHT, £/, iRCD ZHER Lzt 2R+ CTHIENAMMIBIITE Y A TN/ oT=Z b,
DAMBIZ R BANEARRETH D Z LR ENT-, S5, 1B L7=F 2 ki1 PTX ZNE &
52 ET, DAKIICRERICTER L, MlEEFECTEDH RO Lo T2,

Construction of highly functionalized protein nanoparticles for targeting cancer cells
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School of Life science and Technology, Tokyo Institute of Technology
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WATZIVISUR BT FIVRTFERERE T ST /HFICLD7IO0/R
8 4 2 RN

O TS MAME R 2R TR B AT IER O LL « A ARl - [ E S

[#S] 7 vy g ~—JiEik, MIRINCEBIT DT I u A KB (AB) DR FEEENFHE T 2 kMg
X - THIEEZ SN D, MlagEtEo E 2R K & S o KEE ABA Y I~ — AR A i3 %
ZENTENUX, TAINA Y —IRDOTRIRBIRICADI ThH D s D, Fexid, IIp & v
RIEDERTTOHDLART VT I (OVA) O N KIGFEHIK D 53Wes 7 F X7 F K (pNia
(acetyl-GSIGAASMEFCFDVFKELKVHH)) (275 B L7, OVA I, AN & 5 e s ot S
BHYWHE NI ED—TETH D, BH. DWE ST BEDY T F AT F RIS S S h
LB CYINr S5 23, OVA O v 7 F AT F RiFbIE S 3712 N RS ERICIFET 5, OVA &
FRPESRE TV LB D & N R 22-23 7R 5L H O CHREEA 22K 08 % %17 T, pNia
NXTTF IRREFELILD,

AIFFETIE, pNipp XTI F KD DT ) SEEREER L, BGohict ) SEEN ABO R
RITH 2 DB OWTIME L 72,

[ZEBR] pNin _7'F N & U U ERfREAPRREK (pH7.4) H1. 65°C T 1 KefENEAT 5 Z & TF
DEWEER LTz, 2O HEZ ZEAE IS (TEM) IC X Blg2 L, RmEfz B— % B
BN KV FHE L7z, Fix OIRFED pNin T/ SEWGFIE T, ABra DERFEEOFEHZT A7 T
> T(ThT) ‘ENT v A1 LV FHh L 7=,

[FEREZBLE] (BRI L7 pNin T /R 71T, B 20 25000

-25 nm OEROIEZ DT &% TEM I[Z XV fi —Ap(1-42)alone

LTz, ElRKHEBEMIL, -21.95mV ThH o7, pNi. 20000

2 T/ RIAFIAETTD ABra DEEEIFEZE ThT 3 ~

W7 ALV FHE LT (Fig. 1) pNion /47 g 19000 |

TAETF T, ABra B AR TENETREDNS | §1mm_

230 FTICEFT DM, pNio T/ KD K E

TEHNTHINN LTz, & DIC AP ORI ZTEMIC  § 5o |

FoTHBELIZEZ A, ABra BIRTIZ3h LD

HEHEALDSZRD BT DR LT, pNim T/ BiF-1F 0

fEFTIE 5h £ THRIEDOTERFRD o T, 0 5 10

IR - Time (h)
PAE LD pNio T/ A5 Az DRER 2 e 2241 Figure. 1 Time course of ThT fluorescence

FIL TS Z ENMER SN, YHITR Y FF ¥ — intensity of 23 uM ABi4 solutions in the
ORI D pNigy WESLTF FOSEOIRIEH %8, presence of pNi.22 nanoparticles (0-92 uM).
KO, D AB1_ax DEEEMHIFEIZ OV T HHRET D,

Prevention of amyloid fibril formation with nano-assembly formed from signal peptides of ovalbumin.
Mei WADA, Tomonori WAKU and Naoki TANAKA (Factulty of Molecular Chemistry and Engineering,
Kyoto Institute of Technology, Sakyo-ku, Kyoto 606-8585, Japan)
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Benzoboroxole M) ¥ —IZ & b HVJ-E RE{EERE DR

R T BRBE - AR TR BRAT TR, W - FHEREREHE E ) T — % 2 |
=7 AWML, P HE R RS BB E B AR, RO R R SR R R T AT
B, SHR TR BrHiial AR JoEs+ JIpFseeT

OXlif] E—BR Y, )l #7223, R 2231 B [E°

[#=] HVJ-E(Hemagglutinating Virus of Japan—FEnvelope) iXf&Efl&1ER-CHUEE oz iEIE(L
ERZEETLZZ 00, ARABRETVANAERT X —L LTS TWD, —J7, HVJ-EIZIE,
IRIMERICIERE S L CIRIMZ B S EZ L CLE D Z &0, PUEBEREREMTIIT o OBIENEE LW
el BENEKS TS, £ TEE, AU ~—MERM T HV]-E Z28E 3 H0F5E°, BNCT (48
v & VEHEEIRTE) MO T IREE LA S DR DR AICED BTV D, AR T
X, RS R 2 Gl 3 2 M6 & . BNCT F7AR U 3R 3EAI OMEE 2 DF SR o8I Bt OB 2 B Y &
L7co BEARBUIZIR, pH ITINE L THEICH S - MRRET 2B 2 A L, 2o, RURBRTEZAT D
MAAmBO (methacrylamido benzoboroxole) % & i e AEMRE FPER U ~—% HV]J-E |[ZHET 5 & 3Lz,
F DR Z T 5, MAAMBO (&, F 4% (pH £ 7. 4) @ik HVJ-E i OFHEICHE A L. HVJ-E
MRV v —IZ Lo THEIND Z & THEILAIH S 2 —J7, BV (pH3~5) O - #lfkH T
MAAmBO & 4 £
D i A DS R B
L, RY~—n
BT 5728,

HVJ-E O @&
TER 23R EBL9
% (Fig. 1) .

MAAmBO (&4 7
R T %G T
7= BNCT # %]
&L To®KE

i%ﬁﬁgz‘fgék Figure.1: Modification of MAAmMBO containing polymer on HVJ-E surface

[ZB&] MPC(2-Methacryloyloxyethyl phosphorylcholine) & MAAmBO D 3:FE-4S 7R U ~ —PMBO
(poly[MPC—co-MAAMBO]) A ¥EHE T U NVEASIEIZL VAR L, Kikad6Eai LT PMBOF) & L
77 ZHEDPH 6.0, 7.4, 8.0 ICFNTNHE LY Ny 77— (PBS) MRS+, PMBO(F)
VAR A VERL LT, HV]-E S 1A U pH IZZE I EHFHRE L7 PBS (120 &t 7=, [A U pH @ PMBO (F) ¥R
& HVJ-E Bk 2184 LT 4 °CC 40 4y [M#+#: L. HVJ-E i % PMBO (F) CT#%% L C PMBO (F) -HV]-
E& L7z, D%, pH 7.4 K O8.0 @ PMBO (F)-HVJ-E 4y#cigix. =008 X - T PBS R,
H7212 pH6. 0 @ PBS Z 1z T PMBO(F) Z Bl S B7-, =N OWE - BBRIREE I A ~27 b
JMZEVFHME LTz, F72. [RAEEOTFNEA FVT PMBO Z{EAfi & 417- HV]-E % pH 7.4 @ PBS |2 T/E
% L C PMBO-HVJ-E 38k & Lz, =D, =V MY MR EIEA L T37 CIZ T2 HFEA U F 2
— NM& . EBEIREO 540 nm \Z31T BV EEE 2 UV-Vis 43 63E1E CHIE U B o A 4 24k L7,

[fE5R & EZ2]  we AT Rt HVI-E Fif~® PMBO (F) DEAfiIZ pH 7.4 L TR Z 5 2
CEAMERR LT, F7-. pH 7.4 K OR8.0 @ PMBO(F) -HVJ-E 43 #ifk % pH 6.0 & 3% & PMBO (F) 23 [Bipf
SINDHZT ELER LT, BIEER CIX, WRORY v —RENEINT 5 Z &2 X > TR )
SNHEENPHER I NI, 5%, ViR ) ~—RBERTFEZFTMT 2 TFTETH D,

Development of HVJ-E surface modification technique utilizing benzoboroxole-containing polymer
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MEFEF7IVII VREBEMEETHDFA T b/ FILOEHMRE
Y AHEE)

VR R B T SRR
ORI Zzo& !, il Feh', Jbilh #Edsk !, e @t

(=]

F2RiAIE, KT v 7T U R =27 A (DDS) X in vivo A A — Y 7 7g EEKRA~DIGHMN
@ﬁéﬂé% MM EFCH O . BRI T 5 T 2 ki O BEAERENTIX. T R O ARG
IZBWTHEERIMA TH D, TAILINETIC, &GS /MR ERRNICE N TCIESTT Y
=B URTETHDHTNT I R L, BRI X?wx@%ﬁ%ﬁé%bw%/%%UT
ELTHF ATV RRY~—F /7L (MIP-NGs) ZB% L. @il hig ez r4 2 & %
Bl 5202 L, F£7-. Enhanced permeability and retention (EPR) ZhF:AZHDWN T, ISR CERE T
HZEHBHLNCLE Y, AR TIZZNETICDDS v U7 & L TR Z D T & 7~ MIP-NGs
DA 5 B0 IA BB O AT 2 52 72,

[525x]

N-Isopropylacrylamide, 2-methacryloyloxyethyl phosphorylcholine, N,N'-methylenebisacrylamide,
fluorescein acrylamide, pyrrolidyl acrylate 4 J&# L. human serum albumin (HSA) A ARAY % o /X7
V-50 % B4, 10 mM phosphate buffered saline (pH7.4) Z &Mt & L CHWEFLANLEEASIC L -
C MIP-NGs Z{Ef L7z, 57z MIP-NGs (3% A RPERA 7 57 a~ 777 4 BL OIS
W2 HWTH L, B2 AMIEE FU97 2853 L, £ MIP-NGs OfilamtE 2 st Lz, 5%
CO, A »F 2_X—&— (37°C) W'T 24 Kffill5# L7z FU9T IZ MIP-NGs Z i L, 24 Refi#I24
FROWE ZIT> 7, & L7 FU9T IZ MIP-NGs % 25 pg/mL (2725 X 912Nz, 24 BEfEE L
Toth, &F N7 X ZEEEA I UM/ s 25 L, MBS L —F—8ORBAEE (CLSM)
T LAV HG ) B RTERECE BT 5 2 & T, MRS D MIP-NGs O R 7E & Pt & fiffir L
Too SHIT, &M L7z FU9T 2 SEMGER I CUEd L, A EHR & & $12 MIP-NGs ZiivNL 3 Rf
M#HE L 72, CLSM THIE T 5 2 & T IV IABBSERRNT 21T - 72, Hf%1Z HSA @ MIP-NGs ®
FIRENEL Y A B~ DB Z OV TR L2, MIP-NGs & HSA % 37°C C 1 Ffflij/ o F =2 _— KL
7otk BEMIERHICYEYE L7z FU9T ITHE 4 22RO HSA & IITIRINL 3 REMEFE L7, 7 —H
A FARNY—ICTHEAREZRE L, %50 TD MIP-NGs OAFINELY JAA % ik L7z,

[F5 5 & B2

MIP-NGs @ FU97 (Zx19 DMtz 1T 72 & 2 A, B IRE 174 pg/mL THAEFRNEF
100% & 720 | FEEEME MRV 2 & AVRE Tz, MIP-NGs % FUO7 IZishnL, VY Y —ABXO b
= N @il v O || S AT i m SN BBV BN AT o - SN VRS o =5 Y 6V B o N R A DY SN
VY= KIRETH I Enbnotz, FIMIEERENMEIL L= KA b= A Z 5720 4°C
IZFBUWT MIP-NGs ZifsI L7z & 2 A, MilaNE DB SR o722 o h | R 25 B Y
AFENDIHEE I RV A F—VATHAZ L REINTZ, SHIZTy KA b= ZAFAEARZT
ML T, MIP-NGs OHU VY IALZEEN 2 8IE2 LT- & Z A, MIP-NGs O T 72 HIIWEL 0 IASKERE IS, DA
T WET 7 M R A b= A THD Z LR SNT-, £7-. HSA OIF(E F T MIP-NGs
W5 & HSA IEENE < 72 51223 T MIP-NGs Ol G0 E 2342 Z & 235H S 7
720 . HSA JREIZHAT L T MIP-NGs ORMIfEE Y ABENE(T 5 Z L ZB BN Lz,

(2% 3R]
(1) Takeuchi, T. et al. Angew. Chem. Int. Ed. 56, 7088-7092 (2017)

Cellar uptake of albumin-imprinted nanogels into living cells
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EGCG-Modified Nanoparticle for Apoptosis

OGan Ning!, Tooru Ooya'
! Department of Chemical Science and Engineering, Graduate School of Engineering, Kobe University

[Introduction]

Cancer is one of the leading causes of death worldwide, while most available therapeutic methods
have formidable disadvantages. Nanoparticles (NPs) have been extensively studied as drug carriers for
cancer therapy. Among them, gold NPs (AuNPs) have been widely put a high value, owing to properties
such as non-reactive, versatility in surface modification, delivery to cancer cells due to the enhanced
permeation and retention (EPR) effect, and easy removal from human body. Epigallocatechin gallate
(EGCG), the major component in tea polyphenols, has been reported to possess anti-cancer effects. In
addition, EGCG can specifically bind to the 67 kDA laminin receptor that is overexpressed in some cancer
cells. However, the high concentration of EGCG was required to induce the cancer cell death. In this study,
EGCG-AuNPs with different sizes were prepared to increase the local concentration of EGCG. Their
cytotoxicities toward the cultured cancer cells were evaluated to discuss the effect of EGCG-AuNPs.
[Experimental]

EGCG was dissolved in DI water (9 ml) and stirred continuously at continuously at 30°C for 15 min.
Then, 1 ml of HAuCls-H2O solution with different concentration was added dropwise into the EGCG
solution under stirring, followed by 2 h stirring at 30°C. Then, the solution was centrifuged for 30 min
(20,000 rpm), washed by water and acetate buffer (0.1 M, pH=5), and re-dispersed in the acetate buffer.
The samples were sonicated for 1h, and then stored at 4 °C. Amount of EGCG in EGCG-AuNPs was
determined by Folin-Ciocalteu reagent (FCR) method. The obtained EGCG-AuNPs were analyzed by
UV-vis spectra and dynamic light scattering (DLS).

HeLa and NIH3T3 cells (passage more than 3 times) were grown in DMEM supplemented with 10%
FBS and 1% antibiotics (penicillin/streptomycin) at 37°C in a humidified 95% air/5% CO; incubator. The
cell viability in the presence of EGCG-AuNPs was tested by the CCK-8 assay.

[Results and Discussions]

EGCG-AuNPs with different ratio of EGCG and Au were successfully prepared. As the concentration
of EGCG increased, the color of EGCG-AuNPs changed from red to blue, while the sizes almost shown no
increase before neceg:naw reached 5:1 (70 nm). This means that the size of EGCG-AuNPs could be
modulated by the feed ratio. The cell viability of EGCG-AuNPs was compared with EGCG itself. Greater
cytotoxicity of EGCG-AuNPs than EGCG at the same concentration against HelLa cells was obtained,
suggesting that the increased local concentration of EGCG increased the cytotoxicity. Furthermore,
small-sized EGCG-AuNPs exhibited the increased cytotoxicity, suggesting the size-dependent cytotoxicity.
The cytotoxicity study toward NIH3T3 cells was also carried out, and we will report them in this

presentation.

EGCG-Modified Nanoparticle for Apoptosis
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RN - BBEEMHEAADICAZEHIE L 1= tetraPEG-E50 F X wILES
5L

VRO LR LA IS b B
O/ HENY, A E FZ!

(51
Y OB e KERIZH BT 2 72 01201%, YoM hiEE 22 oREIREOLERD D, F
7o W, IbMAS, BB IER . EMIRILT A A2 ENSHARESR AN E L CL AR B
ETOME GEEEEMED PEE SN TEY, BIEE T F I e lEa BB S
TW5, UL, BURTE, EREarE, 2et, Btttz 2 O S E R oS
BT D7, 2T AT, AREE MR E < Y72l ARG 2 AT 5 tetraPEG 7 /LT
WoWE - ke Z AT 2 KB T VT Me@moF I B2 lArIAAT tetraPEG-m4yF X &
NGEALT VDRSS & it LTz,
[ 55 ]

TN L L CEMME TCHDHr—F I B (RhB) #NE L7, RV F Lo J ) a—
(PEG) -b-R VU EE (PLA) 7 wm v 7 LEAEK (4718 PEG2800-PLA2900, PEG3490-PLA6260)
DIERT 2 EKET VT & Me@ao B2 Uiz (RE :0.03 mM), Carmody JAGEE R (pH
8) A L7=KE#IZ N-BE Rafx v A7 v A 2 REEZAET S tetraPEG  (tetraPEG-NHS, 45
20,000, 40,000, ¥/ 2.5 mM) % RhB W@ &Em I BAVKERERAG LT, ZORGERE, &
572 U b Carmody JAGEE TR (pH 8) (2R L7 Rl T X/ H&H T % tetraPEG (tetraPEG-NH,,
71/ 20,000, 40,000, #EE 25 mM) ZIRAG L. FL A B L7, tetraPEG-NH, /KA .
tetraPEG-NHS /K&K, X B KBROMFELERIT 2:1:1 & Uiz, L 727 v 2@ A, 5
CVHRNIZEINT 40 mL OV REkRE AP K (PBS) 2L CEATLZ GRE 37°C, @EATIREHE
48 W) . BATIEAL D PBS & — E WG Z SICERELL , 20 O e #H4 V) C RhB Dt EZRD |

RhB O fctt sz 3 m L 7=,
[FE5 & B2
tetraPEG D73 T EOMNINZ & 720, RhB OB EIME TN L7z (Fig. 1), F£72. tetraPEG O
N 20,000 DA, JBAEEKRT ST v v 7 HEAIRO PLA O4 FEOBEINCE L7220,
RhB DOHEEMET L=, YL EX V| tetraPEG B L O I v ZTERT D 7 1 v 7 ELSEKDS
FTEEZESELZ LR EYORHHE AT TRETH D Z L BRB ST,

Fig. 1 Release behavior of RhB in tetraPEG-polymeric micelle hybrid gels
(The molecular weights of tetraPEG were (a) 20,000 and (b) 40,000)

Tissue-adhesive tetraPEG-polymeric micelle hybrid gel for sustained drug release
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5 DDS «o)rf:\ﬁi Bis L 7‘:%{; 51752 FLE PLGA HIF
H S D Tl ~

UREETRY TR RS
Olite ', K1 e

[#5]
ﬁ%&ﬁ&m%%%%ﬂ?é:kf%«%%%%é#é%&fhw\%iﬁ%ﬁ%ﬁ#é%@
BRI D720 OWIIHENE L . WhiE L bbb, LORENG, Bl &K kL
L CORBNPHIEES N TWAS, i 512508 L7 38 %%&)71 WYk 7 (1~3um) &4
U, BB EMEL | BT RE DS THEMINES Th D, SORMZ2MI-THERDH D, Ll
NSO EE Tﬁﬁ?ﬁ?@ﬁ%i.%f%oto;®i5@%%ﬂ%\$ﬁ%ifﬁ\ﬁ
Jiti#5- DDS ~D )% B g L CREES~ A 7 mhi+ORR E et L C& 7=, T DRI
W, BUKMEE S CRIFIEAD) d X OB = > 7 3 EAW(ﬁﬁﬁiﬁ)%m%Lt
FREIRIE & K % —BeBE DO AL L, P2 5 Z btk » T, LB - MEREL T
O ZOLIVERFIIRE OS2 =370, BlESHOEY Xy V7 & LUSHATE 50
%@ﬁ%w AW TIE, ZHERFIZA I XY — LV RPEFHETHLH LY 2V —/ (LLC)
ZNE L, M7 v v 7 LB EIRE X ORI A O S/ 1 )Y LLC N R~ D<o
SR RN RIF T A S L. R D O R A I 5 2 & A E LT,
(7))

M7 ey 7HHEESERE L TERWA bR =F L 7Y a— Lp-7R Y 3
(mPEG-PLA) Z#& L7-, KiTIEAAlE LT PLGA (RYHEE— 7Y o— L ERitEEIK) £7-
X PLA, RiEMA & LT mPEG-PLA £ 7-1% Tween85, BUKMHM & LT LLC Z AW Thi+%
FRBL U 7o, R L7t w0 B, KRS, EURS LR A AR TR L 72K l2 DWW T, R
DEATCRELZE LA, R, WERAZ M L=, FAEIETESI OR-SORE ., b1 TR O/
Gy F BRI T DM R A S5 L. PBS FUZI81T B RiF DX T RE DRI 2 8152
T 5 &L HITEY R E A R LT,

[ 5HR L B22]

FUETEMER] & LT mPEG8700-PLA7500 (4 #1 D% 1%
PO a2 2T 2 W R TS IUER 0355
AU BT RAI ORI AR A AR B D 22 FLEE, VT
é%ﬂ‘ L7-, —J7. Tween85 % JH\\7= % ClIMze 1 K+

DD, WERITIZ A ER T L RRREOEZ R LT,
Z U R FIX RN K & W28 kiR A O Fi e
WZARAE3 PBS 12458 L CHERIREIE] CRr 125 i O Vg 53
o, RS AR Ui, BEZE LR A 1T RN
ZHLERL T D 1/4 FREE LKL IR A HERF L7k 128 24
FEMROE% T OB SN0 RIFE(LIC & b 72 U] 2
EETDH, FRIXENTRI RS L o7, £720 24l
BRI & el U CHR AR/ NS W2 g A— 2 |k
DI 2 BT, REFUBERL I3RS IR IC B W TR
WITREEERE A2 7R LT 0 | il 8 AT HE 72 389 i B RE %+ Fio. 1 The effect of surfactants and
534252 8Ick T, B EIC L AmERIESND ﬁMe;;ﬁ°;g§i:ﬁe
R TSR LTI T & B TR 0 5. felease of LLC ffom %he particles

(1) Takami, T., Murakami, Y., Langmuir, 30, 3329-3336 (2014)

Development of novel porous particles for pulmonary DDS —evaluation of drug release-
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HAARISEBA TS/ MF-M/MRAA T v K DDS DFHA &

FHRF DA NVA - BAEERFHEHT
Ok #—R8, WA thil, HE &=

(=1

/BRI, RN OSE AL A~ER L, RIS Uit 22 EBEEE 2 Wy 5 2 L THEED
EEMEEZR> TV D, ZOM/IRE RT vy 7% U7 L LTHWD ZENTERIE, /Mo b
OREEHNEERNEZIER LI R T vy 77 U N =N 25 ThHAH D, £ 2 TAMIETIL,
/e BF > 7 aflAaoE 72 DDS (/Mo 7Y » FDDS) DfggEZ Bfs L7z, IvIlio~A
7V w K DDS OREEEIZIE, M/ MRABE S ETIZ N T v 7 L ifIMRAIRG T 2 8. 7tk 0B
RPMETH D, AFTETIL, HKEMERA AR ZNE LTCiR-7 ) a— ViRt E &K (PLGA)
TR, Zh i MRERE L, IRGRFTOM/MREEEIZ 5 2 % PLGA 7/ K7 Oy
EERIVEE DB Z T~ & & BT, LS AFINE PLGA 7/ ki1 & DIRE TR L 7 i/ M~
7V ROHLH ATEMEZ T~

(79|

PLGA (FLE% : 77V 22— LlE=50 : 50, E& V¥4 7 & : 20,000) 27 & h s, —J, ot
DAFID/RT ) Z xR/ (PAC) 2 ) — VRS ET2, 202 DOWKOIRE LI, fx
OREIEEE D+ 2 G 0/KIEER T~ T LI S8, AunzRmErtEes i3, RV e=L17
JLa— L (PVA,  [RIEEE  86-90%, EEAE 1,000, HAEEE « RAA— X Sttnoits), ¥
TF v (EEFHS & 10,000, Z£EFEH 5.0 (Gels) HDHWE 9.0 (Gel9), HHE T F kK
SHENOHEE) HOIWVEFAAN I VEBATTF L (AAUL I AR 1 1 (Spe—Gell), 2 (Spe-
Gel2), BLTUV 4% (mole/mole) (Spe-Geld))) T D, ZINZEIDHAIRZ L L7 0s & AR
ZARFE S, PAC ZPNEL L7~ PLGA F /2 ki F (PAC-PLGA F / hi¥) %457-. PLGA 33 L TN PAC 2

FREIEMEE S O, 2o NCHEBEEZ B 5 2 Lic kv, B72 5 PAC-PLGA T/ Ki 1%
TERLL 7=, WRIZ. HIEIZTCSTBL/6 ~ v A (15 4, A A) X /MR Z2 Bk, %A o— NiEfE
WIS ST, Z OISR & PLGA /R0 U o lgkR A PR K ORI & & 37°C
TG LT, IRE WO O RIZAb) b M/ MR OEEEE B 2 1 ~7-, F7=., PAC-PLGA 7~/ ki ¥
& 37°C, 2 BERA L=t DI/ M O PAC BZ Eligik7 a~ v 7Z 7 4 —THIE LT, Mz
T, PAC Z & T/ M ANA 7Y » RENAMIEE & HITEEE L, S AL O BEHE ) 2 38 L 7-,

[F55 & B2

Spe-Gel % FAVNCYERL L 7= IE B % S O PLGA T/ B 11, I/ % E64E S 1-7- 28 Gel5.Gel9,
BLOVPVA THERL L7 BB FE 2 B PLGA 7/ Ki+Cld, M/ UTEE Lo 72, T,
PLGA F / ki - D IEBEM N AEME M Z oM/ E S HHAEMEA L2720, BEORENEE -
T EZLND, BEENR LI 72 PAC-PLGA K & /MR & DIREWINZIE, PAC N EENT
W2, PAC B E T/ ME A 7 U » RiZ. PAC-PLGA 71~ & bbli U C A3 A ARG O Bl % 45 5 |2 PR
L7z, Z#uX. PAC-PLGA F /RN IMEENA T Y v hENDHZ LIk -o T, NAMIE~LY
%< BV AE I JIEBN T PAC Z i+ 5 2 Lz ko COBEMEICE G LT L E 2 b b,

Design of drug loaded polymer nanospheres-platelet hybrid DDS
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AERAERISER SN-38 (LB RMMAD S / - 70 F5 v T OIEHE & 3T
HLRS: e ER R ST

Ofm FEK, /N Be, B %

(3] T, R 7T IR —ORHTIEED TR ENPDERENDF v U 7TICE M E N
SHDLFEDNRESNTOEN, v U 7 HHIC L 2EHWERASCREm COMENER STV D,
Fexldx v V702 5MEASETHFRELE LT, Sy V7 E2FERAETICEYE T 2Rk L
727 «7uaRIv7)] 2B LE, Z0ETITHBAER LAY THD SN-38 DT = /) —)b
PEAKFEIEIC R U TR A RBEHIEAZEA L7 1 FF v 7 (SN-38xR) Z& Rk L. FRibiE Vict+ 2%
ZETH T RT T EERST DI LICHRIIL TN D D, & 2 TAMSETIL, SN-38 AT D
H ) —DDOKBET b ZMKBERICER L, ETVELTIVATFUBRIZELSZ T KT v T
bz U7z SN-38 (B BMERD BRI OV THET LTz, BETIE (F LT/ - T Ty
OY R LR, SEERIEMEOM R EWMET 5, £i2. A LIALEBEERZTEOHE TRE
L. FibiEc Tk 2179 2 & TERILZTF 7 - 7 R v 7 OnTH R TG T 5,

[EBR] BiAMEAICL Y 2 U AF Ui ZE A L 72 SN-38%Cu4 (yield: 65%, 1 step) %, 3 1TFED ST
£V SN-38xCy4" (yield: 56%, 3 steps) & EALZI AR L7z (Scheme 1), F oz 1 KT v 7D
THF %% 100 uL 23 L < L72K 10mL FIZIHEATHZETOImM OF/ - 7Fa R v 755
BIRAERL LT, 1ERILT=T /7 « 7 BT v VT Okt - ik & BB E IS TRz L, Rifk
DOFEREEAL 2 R 5 72 DB ELIEIC L VR ZWE LTz, IRWT, F/ - 7a KTy 70
A T OMAKS N Z TR T D728, ~ 7 AMIGEHFIZI T DMK MEMREEZ M L7z, & 61
0.04-10yM DF / « 7'a KT v 7 O43kiik %, HepG2 Ml (B MNFRNAHR) ZREEELIZ7 L — |
WZEINL, 48 FE[E4 D in vitro HLHY AVKIRTEME R WST-8 7 & A 12 K 0§l L 72,

[FEREER] ERLET/ - e NIy 72 ERMETEMBEICLIVERLZE A, T
FURLEEDS 200 nm FEEEDERIRKI 7 CTh o7, ~ U A MG Z W7 IR fREOFHIIZ 33 Tk,
SN-38xCiq & EE#S: L C SN-38xC1y’ 238D T i WK it 2 7k Uiz, & 512, HepG2 #liE % H
UWNC in vitro HUD AFIRRTEME 2 F-A L7z & 2 AL MUKGGFREIER S T 0 IR & fH L9V SN-
38xCiq A% SN-38xCpy’ &Ll U T WEREIEME 2R Uiz, £/, FLE CTERIT S A0E BRI O
BET/ « 70 RT7 v ZNTRBEDEEZEZ D Z LT, MK IMECHI ARG 2B E I
ZADHTENTEALZEDRHLNI ST,

RO HO

(b) (a) (c)

\\\\\

SN-38xR’ ORO

\\\\\

SN-38xR OHO

Scheme 1. Synthesis of fatty acid-modified SN-38 regioisomer (R=Myristic acid)
(a) RCOOH, EDC, DMAP, CH2Cly; (b) (Boc)20, Pyridine, CH2Clz; (c) TFA, CH2Cl>

1) H. Kasai et al., Jpn. J. Appl. Phys. 31, L1132-1.1134 (1992).
2)Y. Koseki et al., Bull. Chem. Soc. Jpn. 89, 540-545 (2016).

Nano-prodrugs of SN-38 regioisomers: Their Development and physicochemical properties
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A ARLEIRE AR ZRIREIC T 2R TF MEFRAKRY v — DR

LIUN KRR Y AT DAEMBMFEHL, 2TukRkE ¥ —, IR TV AT A 2—, Y
KRICIRERRA ) X— g oo X —

OFH K, ¥ Epk', =L B R 4 R BERY, & /L B BEA
1,2,3’ Hm ﬁl:.:ﬁj 1,2,3,4

[#5) HEMHREEBE THLODADIBEED—>L LT, MO T R h—3 R 2 3FE 44 {58k
T WS EGIHEERIILEIN S FEET S, UL, BDAFIIR T TR <. EFMETHEEF
FHENEE TCLEN, EEREEAZ SR TMESNEINTEY, B CORE B
G RBEOME ZERHTEHX v U TORENEENTWD, T2 THLIT, Fx ORNAHT
RETLEPROOLND v T4 % —E Ca(PKCa) I[ZE LT, B BT v ) 7T 20
KL T& 7, PKCo IFEETTF RE2 Y VLT 2@8& 03 H 572, PKCa HEE 7T NHEER
ARV ~—2HNT, VIUBISE L TBEBE RIS EL 2R AT, LML, TivE Tl
L7ex v U7 EENE G TR EZ R T OO, MHHEGRTE NN RN H -7,
2T AT, WP ZENE AT LRI =F L7 Y a—)v (PEG) &, KA EED
OEWEBLFRAEEEZET AR ~—THH NI ZF LU T F I I VEMiLIZARY T ART X
ft PAsp(TET) 67257 a7 R ~v—%_X—A L L, ZiUZ PKCa IGEMEEMETHZ &%
Hig e L7,

[32BR] /EHEICHEV, TET OEARA 60mol% ¢ PEG-PAsp(TET) %157, ZLiZ PKCa O
FEEERDTTF REEM LI PEGS) &, XHT 473y hua—& LT EEESID Ser
Z Ala B LTS OEEM LT PEGA) 6L, ZTNHDORY ~—L 7723 K DNA
(pDNA) THEHAEKRZER S, b MMERMIE U-87MG MldC ) 585 728 BlEE & 5 Hl
L7z,

[KE L E%2] 'TH.NMR X V. PEG(S), PEG(A) O-X7F N AHR%E 7.2mol%, 6.2mol% & PiE L
2o TNHDORY ~—(, pDNA b7 =7 —F#la & a— F) £ 120 nm OEAIKRE
Lz, F7-. HAKIC) o eiadE /A Ak (PBS) 22U L., 24 BRRIMKE LT bRk 124k
LW b EWELZENLZHER LI, BEEROBEFRIEEROFERIT, #IfFLizL 57k
PEG(A) 28T 2B FHEOMENL R S, PEGS) & [FIRREOBE B2 R LT, £ T,
FAIAT T NMEMREZ IS, pDNA &

FEXTTF ROMHAEHZ LV {RESE D

Z &z A7, PEG(S), PEG(A) D7

F REAFZERA 12.4mol%, 10.1mol% T

bHRY~v—%ER L, FEOEET

FHIBR AT o7, T OREFR. PEG(S)

DI TIBLED PEG(A) 12~ K

94 fFE<HTVWAZ L &ERTHZ &

MTE (K1), A%DOITEE LTI,

RTTF NMEMR O R 1T - 72%., B

FEERAITHI LT, AEETXRY U TO B 1. _X7TF REMREZENS SR ~—
RN TOIBRN R R L LS L 2T I &L DT - FE B D FEhR

W5,

Development of peptide modificated polymer that enables selective treatment of cancer cells
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PMEA 2557 LA EERICKH2FEBERIEEERRNE~NDEE

UUMREEREE T, MRS LRI TERT, WK EAT R R % 7 LR A
i

Ol #F1, bm gd!, ALk K2, mp &2

[##E] R OB ARy & OHfihZ 5 MEHTIZ R SOE 2 5] S Z SR W EREFITED 24
HE 2D, BHICIE & BT D A TSSO A T I3tk b s, UHFFEE TlIk
BFE ARy & ORETIER S DK, From sy 185 & PRI E/ER T2 TRkl 12
FEH LU, ¥ o7 EREOMIaEEE OHEIZ B CTHRIAKNEE AR 2R3 Z L2 50
LT&e D, Flhali TiE, B/KEHSTREDKSER S 4, BRI EE &9 IEH AN A
HRE X B225 9 % poly(2-methoxyethyl acrylate)(PMEA)AS U o Fefg & A= B A /K (PBS) S Tt
S A= MR — L OIS 2 BN T D 2 L 2 Lz 2, a0 7
U =7 U BNEIRICRAET 52 L RSN TEY . Z ORI ES ERBMEICEE L T
HLEZDIND, AW TIL, PMEA L ALFHEE & MPEARTELL L T 23, S L0V v
N7 B AERCMINEEE SR X < 72 % poly(butyl acrylate) (PBA)ZEH L, Ziub D7 & LILEH
BRI K0 IS 2 618 U, AR E~OR B AW N T 22 L2 NS Lz,

[52B%] 2-methoxyethyl acrylate (MEA) & butyl acrylate (BA) % 3t
HATH I ETMEA ® mol%ttRNZ T 784725 DT 4
LILEAR P(MEA-random-BA)PMBX;X = 78,47,25)% Gk L
7= (Fig. 1), &% L7= PMBX 3 X OV PMEA * PBA @ 0.2 wt/vol%
WIR A MR R Y A F Ly BIcF ¥ 2 P U TER L= &S5
THEETT 47V )= O R & yEHFE 235 L7,
Flo, RIV=F LT L7427 — 8 EIfERLIZAE Y a— MEE v, PBS 1T ORGHIFEIE S
T4 TV =T U WAEEE O AFM Bl 21T o 72,

[#ERLEBE] K@n LD T 07V /) —57 v O EIX PMEA TIEWA5E 2 H# X4, PBA T
XL EBICWE LT 2 & MR Sz, PMBX TIIWAE £1X MEA LB A Lo I2fE ) PMEA &
PBA O THFIZHIM L T\, 74 7V 2 —57 2 OyEHFEH X PMB47 7 b 2082845
ZENRER I N, F7o. AFM BIEGER B I, MEA SEE S O OGRS & O s o
A ANPREIZREL 2o TNDZ EN otz (Fig. 2), ST 47V =7 laE ST
D AFM BIEETlE, RS 4 X8Ik L 412, PMB4T W OUERTO 7 4 7V ) —4 v O
IMEESN TV AT LB SN, SO A XHEN 7 4 7 ) — 7 OWE - 2Bk
ZEENEBICER L TVD 2 ERIE I 5, HR TIE I O/ M MO AFM 8122 Ok
By AW T, S & ARENE L ORBRICOWTHERT D TETH D,

(&% 3R]
1) M. Tanaka, et al., Polym. J., 2013, 45, 701-710.
2) D. Murakami, et al., ACS Biomater. Sci. Eng., 2016, 2,2122-2126.
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Novel Biocompatible Polysaccharide-based Self-healing Slide-ring
Hydrogel

! Department of Chemical Science and Engineering, Graduate School of Engineering, Kobe University, Kobe,
Japan
Olk Sung Cho', Tooru Ooya*

[Introduction]

Hydrogels with remarkable mechanical properties have been investigated by using the slide-ring (SR) gel,
which contains topologically interlocked noncovalent cross-links that can slide along a threaded polymer
backbone. So far, many slide-ring hydrogels have been successfully investigated. However, most of the slide-
ring hydrogels are prepared by using the toxic initiators or the chemical agents, which often causes
uncontrollable gelation processes and limited in vivo applications. In this study, we report the preparation of
slide-ring gels in mild condition without using any toxic chemical regents, demonstrating soft and good
mechanical properties and fast-efficient self-healing behavior using a simple one-pot method.

[Experimental]
Hydroxypropylated  aldehyde-
polyrotaxane (HP-PRX-ALD, Fig.

1) solution with concentration of 5,
7.5, 10 wt % in distilled water. These

were mixed with an aqueous glycol

chitosan (GC) solution of 3 wt %. The
mixtures were stirred by using vortex
for 10 s. The gelation time of the HP-
PRX-ALD were observed by the tube
inverting method. The mechanical
properties of the HP-PRX-ALD/GC
gels were studied by a universal material testing machine. Cylindrical HP-PRX-ALD/GC gels were
constructed (Fig. 1). All hydrogels were subjected to a constant compression speed of 1 mm min!. The self-
healing properties of the HP-PRX-ALD/GC gels were performed using rheometer.

Fig. 1. Schematic illustration of GC/HP/ALD-PRX hydrogels.

[Results and Discussions]

The obtained hydrogels are flexible and durable when compressed. Thus, the mechanical properties of these
hydrogels are completely different from those of all existing chemical hydrogels. The stress-strain curves
displayed that all gels exhibited not only high strength but also over 90 %. The hydrogels did not have a
fracture point during the compression process, indicating their non-fragile nature. The hydrogels remained in
their original condition without any damage on the surface after 10 loading-unloading cycles. Moreover, the
stretching length of hydrogels could reach 630 %, which also displayed fairish elasticity. These results were
attributed to the mobile motion of a-CD molecules along the PRX main chain, and the pulley effect might
occur. The prepared HP-PRX-ALD/GC hydrogels are not only flexible and durable, but also exhibit self-
healing properties at ambient temperature: For example, the original rod-shaped HP-PRX-ALD/GC hydrogel
samples were cut into four pieces. Then, the freshly fractured surfaces of the four pieces of the hydrogels
were brought into contact, merging to form a single, rod-shaped hydrogel sample. After 30 min, the cut
hydrogels became a single hydrogel. The GC/HP/ALD-PRX hydrogels with both outstanding mechanical
properties and biocompatibility hold promise for potential use as biomedical materials.

Novel Biocompatible Polysaccharide-based Self-healing Slide-ring Hydrogel
Ik Sung Cho!, Tooru Ooya'

! Department of Chemical Science and Engineering, Kobe University, Kobe, Japan
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HBTERARTF FA FOTILOEBREEDOR L

PBATER AR T, 2 RBRERIRT:, P BEVE K ORDIST
Ol LY, K e, BRI ER7 RE BE:, Wik mgt®, Fiy &)L °

[F5] M T Foncik, M, KERTZ L TREDO 3 DOERIC K kO B4 6
ThoH0, 2D 3 DOBERITE END BIFGITITAESMYE, MBBEYE, 3 IROTHIEROIZAD KD
B, BHICRODOND ZNOLDOEMEEEBRE L, XTF Ff R La@R L7, LavL,
NRTF RonAg RaZ U3 )FimE O N G IR ONTEE T LIAHAWD Z En3dikiewn, £2T
AWFFETIL, T F IA R TS OREzfER Lo £ PR 2 m B S5 TELZBRE L
770

Uy (K, A YA OOk ik LRSI HIaEEE RS ThH 5 Arg-Gly-Asp-Ser(RGDS) %
FHLARA AU 72 IKIKIKIKIKIKRGDSKIKIKIKIKI(KI24RGDS) % AAFZE TRV 2@, KI24RGDS 14, $iK
PR & BRI 2 O D AT 5 2 & CHUKMMAEERIC LY ACfb L. 2o
B, KENDT D201 Ra Va5, 2O KI24RGDS O /1R E D EDT=8, H
BEOKR, B-A N7 v REBOUSING X 2 5258 E O BLIZ W THRET 5,

[528%] Fmoc [EFHG AT KI24RGDS &k L, @ik o~ s 77 7 ¢ —%& O AT
olc, Fio, 7 MU v 7 ARV — P —BBEA A AL TRV B 34T (MALDI-TOF-MS) T
HE9M % RIE Uiz, RNV HIEFT-IR) & M —APE(CD) A7 FVHIEIZ & D KI24RGDS O ki
&2 fRAT U=, A — 2LV MEM B H(EMEM £5H#1), NaCl KiEiR, U > BRA B A /K (PBS) DR E %
AL, KI24RGDS IR EIREGTHZ L ThA Rr vz Lz, £7-. KI24RGDS @ B-A K
7 v RiEAZ KI24RGDS IRIZIRINT 5 Z g Rar v e Bl Lic, VA A =% —% HWTE
K L7z _TF Rong Ra 7 Vo) ERRE O E4 U v O —JEIS TR L 7=,

[#5 3 & 5%L] MALDI-TOF-MS 226 B KDy 1A A E— 7 B & iz,
KI24RGDS DA T& 7= & fllr L7z, CD A< hLEHT > & KI24RGDS 1% 195 nm~205 nm TH&
Day NUNENE N0, T LA NESEZIEMR L2 ERER I, 2t v
VIR OFENIRCRENRNTE B2 oD, WIHRNERTKI24RGDS #lETHE T X had
IWHEIEIND B-v— MEE~NEBET 25 2 ERH LN/ o7z, FTLR AT MVIENT NG |
KI24RGDS 728 B-v— MEEZ & 5 2 L &4 h>72, EMEM Eifi b KI24RGDS #iRA S & 2
AH. A RaZFuaEpm Lz, Liia O—EDORE RIS 6% KI24RGDS aq. & EMEM B> 5
VERR L7z _XT7F RonAg R 7V ETREIESE 3000 Pa F2 . SFHHE ISR 500 Pa F2 % 27
L 72, AT NaCl KIEHE 3 L OVPBS & W T o Wb & 3 A 7=, B3 D NaCl KA R & 6% KI24RGDS
KR IRA SETHE TN RaZ v a Bl Lz, £z, LAr o—JIEDREE) 5 NaCl K
TR DPRFE 2 @D HI2o Ty RIFAINC T F Rong R ZFoV O PSRN 5 Z L 3R C
&7, £72. PBSOEEIZL > TER LTE=NTF g RaZF B LU B-A b7 v RiEso U
LYERR LT=_TF g RaFA Lol ta o—HEDRERICHOWTHET 5.,

(2 3ik]
(1) R Langer, JP Vacanti., Science, 260, 920-926 (1993).
(2) J. P. Schneider, et. al., J. AM. CHEM. SOC, 124, 15030-15037 (2002).

Improvement of mechanical properties of peptide hydrogel for tissue engineering
Jo AOYAMA!, Shuhei OTUKI?, Shudai OKUNO?, Masashi NEO?, Sachiro KAKINOKI'? and Yoshiaki
HIRANO'3 ! Faculty of Chemistry, Materials and Bioengineering Kansai University, > Osaka Medical
College, * Organization for Research and Development of Innovative Science and Technology, Tel: 06-6368-
1121, e-mail: yhirano@kansai-u.ac.jp
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MR ) T — o B 5B CHEBIE T 1 LLDIEE

SRR R AR R e T 5
OWAy fESr, waky B, 8E &, ExK #E, KE K

(S]] MBEERY ~—13, KPTHCHBE T 2 ETELERMERLERT 2, Fxldlh
F T. Maltopentaose-b-poly(propylene oxide)(MPO-PPG, Fig. )22 672 5 R U ~—73, KHFT1 D
DFENOIRDRN) ~ =X I VBT 2F L A Lic, WZoxy 7 ud, VU REY R Y —
LRBHEDORY ~—_ 7 VLI R e | RS FEIC L CE WGt A s TR R TE
LTWo, ZoizfM LT, SAEZNNOHHE LA DR & L TEEET 5%, &6
W2, BEEE T e Ry Z2EM L L, JIBARIZEAT HE T, ERHUEESIR L 726
FTHELHLNIL TS,

ABFFE TR, ZOMBBEMERY ~—ORMEICE R L, il 2 wEZEME A kL7 L L0
WAL LSRR DRt 2D TV %, Zfi%\éi%f 135 v A MEIC X 2EEME A7 1 v A
DYERL, Z DOWNEREE OREIRITC 7 4 /b L D KEE T T O EMR & OYPHEFHIIC DWW THs
T

[32BR] MPO-PPG DK% A & J — VTR S, I A R L

Divinyl Sulfone(DVS)Z 2l & L CHIN L7z, Z OWIK ig“‘oféﬂ»“w

v a—ri— b bick vy A LU, EAMRGESE 00 ol T O
BILETTA4NLEER L, 207 4 L AONTEE Y TKWN&
% SPring-8 BL40B2 (ZFW\THUE X /N ikELI & MPO

(SAXSHC K D F~To, F /o AER L7277 4 /v b % —BE PBS PPG
I S8 5 2 T & 0 it 2 T, | |
Fig.1 Chemical structure of MPO-PPG

(R EELR] FRoTERCLVBERND, 7Y —RH
YT AUTIRT 4V ABELIT, Fig2 IZELIZT 4
Jb B DB X B INAEGELRE ORER 2R~ Ko R
WREITIAR T EELZ R L TR, RORITT A THEEL
RLTWD, THD 7 4 VATRE LIZER, X To 7
+ WV A TRIBROFER Z 7R L7728, MPO-PPG 7 1 /L Al
RNImETATDONAT Yy MEiEER LD 2 LR L

Lol

WRIZ, 7 4 /v L% PBS HUZIRE LT, RIET DRI T
TANLTERATH T, REHRTIEIABL TV D
D, 7 4 I ADTERIIR > TW 72D —EDIKRED &
DT LRI,

EBIT, KL T 4 Vb EBKKTHAEATSE L, IS
TRWT T~ & AR LT, 2 PPG ASBRKMED & BRI
e L, BKACMHAEAERAN KON T T 4 LV LADOIREZIR  Fig.2 The SAXS profile of MPO-PPG film
TR ThH D EB 2 b, REINEMEDNFN
e S 7z,

[ 3CHk] 1. T. Nishimura, Y. Sasaki, K. Akiyoshi,. Adv. Mater., 2017, 29, 36, 1702406
Preparation of self-assembled film composed of amphiphilic carbohydrate polymers
Yusuke NAKAMURA, Tomoki NISHIMURA, Shin-ichi SAWADA, Yoshihiro SASAKI, and Kazunari
AKIYOSHI
Graduate School of Engineering, Kyoto University
Tel: +81-75-383-2589, Fax: +81-75-383-2590, E-mail: nakamura.yusuke.82w(@st.kyoto-u.ac.jp
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BRARMEZFALRARERZ VNV BT ILOREEERH

VR RTERERE, BT R EAIT T B T A A
OFMH At !, AF 2, HA JEIE®

[#=5]

AT =R TF U, NXTF RREDZ N TEIR, AREA AR OB NA R &
LTE®, 3%, BXOEWEPBIOSHENTWD, MEHHRUE - ILEx, BRIk > T4E
LT v ERR e LIZZUERISIZ LD . BT EIEO b F LA LB E 752 Ll ¥
VORTBOUWE., TN FRE L IR D ENT-TETH D, ZD72d, IHFETIEH, HAEERSOZH
WIS PTRE 72 BB BR B T HIRIT W B ANA R a ZF L OBIRICHIH ST\ 5, ARFFETiE. R
KRB N TETHHETF DT L~L TORSBREEREEZ I 5002 L. U RRZEE S
DN T-ME (THEWECRAKME, 7V OTCIRERERME, MRS ESE) ORBIN 2 50T
HZEEHMBE LT,

(7))

B 10 wt. %D ¥ 7 F 2 /KR BIRIZB W Ty #%& 60-160 kGy (Gy=J/kg) BREH425 Z & T,
TGHRZERE 7 V2 R U T, RIS L OV RREEAE 7 v % 110 “C., 24 h CTHERE & RUs S, N
KSR L. 4-Fluoro—-7-nitro—2, 1, 3-benzoxadiazole & Fits &40 YeAEEE L. HPLC 12X VW 4547 L
Tre TNAHICEENLHFET IV EEFERICHOWT, EYERIK L OO EN « E'21T-o7-,
F£ 7. Phe KIFME~DBEHRBEIZ LV Phe " EARAERI L, JRSHHRZENE 7V DZEKGE T 2/ Fev%
FEDOITHE - EMEEIT T,

[FER LB

RIBHY T F o & 2SS
MZEENDT I BEEEMR A
e U7 AR, R L BT F
HFORFET 2 BREENEALT D

TR T TR oRERes——

J BEREDOKGE

L OO, KHIZ Phe DMAFRKE <, R
160 kGy (ZHWTHK) 27% L 7o 7- =260 kGy
(K1), ZHITX Y. Phe 23 71160 kGy

HREEAE O IRIR -8 O — > & HEW
SNz, F7-. Phe KEIE~D K
WIEF T BN Phe “EAOY FEEEFEERFEERERE
— 7 D3, FCHRREARAE 7 v DN S iR o e oot a0 e e ey
Ora<w hE—r L~ &5
(2 R IR S CA U B kR b7 ¥
H Vi, Phe 72 EOEFLERITH LK
ERSHEEERERTDH 2 &0
5. Phe BN ETRZNE S IV DLERBE I DO— D> TH D L b5H Z LN R -,
PLEOFERN G HERHBRAUE TIE, Arg-Gly-Asp-HBLAIAM B ST < W o DS PE D R FF
SN BB, Lys O 7 3 2 H0 Asp, Glu DAL RF IV EATEE S WD & &2 F]
A L72 DDS AL MRI ~— W — % fEA SEEER R CORIEMNAREE ZEX b b,

-
=
~

&7

Structural analysis of radiation crosslinked gelatin using fluorescent labeling method
Fumiya YOSHIDA', Atsushi KIMURA?, Mitsumasa TAGUCHI*

! Graduate School of Science and Technology Gunma University,

? National Institutes for Quantum and Radiological Science and Technology

Tel: 0273469386, Fax:0273469422, E-mail: taguchi.mitsumasa@gqst.go.jp

420



2P-050

REBMHOTA Y OLIZEDHRAER LT v THEBEEZDORH

VRBRKRFRFBe  ToAreel, AUST-S & n3I0F
Orr BefE Y, v 223, ARy iR 12

[fE] MM LFEoEICRN T, RO

PRDHNTWD, ZRITHRRIEORESL TIE, Mo

g, WE, st~ U v 2 X (ECM) PEE A fR it

L. #lfa o3k % filiE9 2 %5 2 & D RSB O 4L

WEETH D, TNET, BEME L LTES#BIED

ZAEMEIR NS TE 72y, MEHNE £ Tl &

B—CBAT S - L1, SORILER AT o EE s S
BT L THEETH-T, 7= b BB L L Figure 1. Schematic illustration of
THOWSRTNDD, 90%LL EANKTH B 7=, Afksg  preparation  of  thermally  crosslinked
LD E ECM % 2 FFELT 5 2 L 138 Lo~ 7=, 24ff  collagen microfibers.

GETIE, R, 27— v E~A 707 74 AL Liz, BE um Y4 X0 EEHEE S
2 & RSB T 2 7 — 5 & AR BT L ML SE A s LT X T, AR T
IE, BVERE LTI IV BRI 10 um DT 7 A NRN—FERL, 77 A N—DESOEOR
FRSERICE BT 2 L2 R Lo THRET 5,

[5E88)] 7 X EERE IR aT—4y (AL (BF) L) % 200 oC T 24 WL Ze i1
THZLETEINE T — 7 5, BB HOERZITT 5 2 & TILRE HE LT, 93%
Thol-, 50 mg DELNGED T —4 2 % 5 mL OBMKT T 6 4Rk 2% = & T, B2 CMF
(cCMF) %4157, & 5HIZ cCMF Z Bk CEREHLET 5 2 L ¢, BEHLE CMF (sCMF)
1%,

[#ERLEELR] aT—7 03, BZEBRIT®R TRSRIRICKRE 28kt BVERITRZ » T
PNEEZLND, BEBIEE LB AL X TER LB E T — 7 07 2 ) EOBEEE
. 24,6-8) =XV 2R (TNBS) & W TG ERNEIZ L0 B L s, 28GR
23 150 CDOGH . 24 Fffi] A ¥ a2 ~N— MEDOZEEIT DT ) 4% Th o723, 200CI1c9T 52 & T
BUREEIY 12%IC K& S HIIN U 72, F72. ZUGERERE 2 24 BRI 5 48 BERICHAIN S5 &, ZAGE
I 12%70°5 16%FE TN L7=, TNBS & —#k7 2 UNRBEEHSONZ L VEST D20, aT—
Fohpy Rt Fafdv ) v RIGLzEEZ NS, BMATTEMGE 2T —F % 6
SR = & T, £S89 300um @ cCMF 233 51072, F72 cCMF % X 5 [ JEH LB ALEL 5
HZ LT EEDM 15um & cCMF @ 20 53D 1 2

FEZ 72 572 sCMF 233 b7z, BBRE a7 — /7

Z AW THERL L 72 cCMF & sCMF 43 Bk D B[ %

WIZB T2 HZBREOLERELE, EHH0D

CMF %, MDITIAIRICHE — 2Bl BiwEMN

10%LL FTH 7=, LHL. cCMF [ ZHFFEIZ ViR

OMIZIERE L. 20 0% ICITEEE 70%0L F & B

AR LT, —J5. sCMF X 20 731412 &% 20%

PLF &S BORIE 2 #El: LT -, ATEEL, &k Figure 2. Transmittance of cCMF (left) or
S EMEET AT —F T A 3—L LT sCMF (right) dispersion depending on time.
SRR E NS,

New bottom up-style organization using the microscaffolding

Yasuhiro Naka', Koki Nishi', Michiya Matsusaki ! 2

"Department of Applied Chemistry, Graduate School of Engineering, Osaka University

2 JST-PRESTO

Tel: +81-6-6879-7357, Fax: +81-6-6879-7359, E-mail: m-matsus@chem.eng.osaka-u.ac.jp
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RSl A ETHRAE L ECM £ FOZ )L OFHEETE

'HORERRRIRT: AR TEEOIEET, P RIRTERY: T A TR
OMm  #F', A RBFH', R &ik? AN WY, #E SR

[#5] A SRk 2 brE Uz iia b AR, Mifast~ ~U 2 2 (ECM) & L
TREBBHEMEI~DICHPBRF STV 5, S, Bl b AR B e & Tk Lt
L7z EOM & Re 7 uhs AREEOABTEEME A L Tk 0, fitia 7 —7 v EOHMS
t R B AR A RBLT ML LTSRS LTV D, A LAV EE HykiE, Fmis
PEANZ L DILFRTIEDR — R T 25 3, I b BASEAEE 72 & OB FiE b s S Tun b,
Fox ik, RGN D I LR G E & U CE KRR (HHP) A2 BET L TR Y., ZOFIEIC L
DAERL L 72 ECM & R a7 ik, LS FEIC R TG & ABEEwE RSN TED
MO BFREEIZAHTIIRW N EB X TS, AR TIX, 7% Ok (Urinary bladder
matrix:UBM) & /IR F#HA% (Small intestinal submucosa:SIS) %72 5 J7iECTHhifiiib L. %+
NHOEM b v 7L OReE 2580 L7,

[E8] THEEEB I OVNEAE . (DTritonX-100 & F A F L a— LERIC L 5 FamiErERIE.
(2)HHP #£ (600 MPa), (3) HHP #£ (980 MPa) T X v fififa{l UBM #HfkFs K O SIS AHA% 2 ML L
77 WA i, ~~ hXx U -4 (HE) Yuft & DNA FRAF &I K- CRli L 7=, iimiadk
AR OGO 72D, B R 7o) VEB IO 7Y a3 7 7 U B (sGAG)
BAETN L7, oA b AR IX, BRSO L CEB) I L TR Lz, MRS
pepsin-HC1 ¥&#Z (pH 2.0, 1 mg/mL) ZEML CraliEfb L7z (iR, 48 BEfE), nlia b, pH &R
VRS 2 A B S ICIREE L, 3TC T 1M A > F2_X—FLTEM & FuZLaERl LT, 7
VERIREOWEZAL ZWET H 2 & T, /Wb E 23 L7z, fEf L7 ECM & Fa Zuix, EE
AU -BEMSEE (SEM) BIE270 O ONTJEMERBRIZ X 0 b o 7 vl I O Rt 2 540 L 7=,

[# R &5%] DNA
P AF B O P E S R X
0, BUBIEICLD
A 2R B Ak (DNA
17 < 50 ng/mg dry
weight) NHEFR T =
7-. ¥£7-. HE Yeta D@l
SRR B L O RE
il & 0 S EvEERIL
PR & bRz UC HHP ALBR
(23T D kA
FHAC A~ D RSN D Ty = Fig. 1. H-E staining images of decellularized UBM and SIS with various decellularized methods.
EPHER ST ECM & R
2 7V DO ERIEC K 57 WAk Z8) 2 34 U 72 k55, HHP ALBERHAR >k ECM & R e vz
T, RO VBB STz, E7o. SEMBIEEE L OVEMERERIC K 2 7 Vs & B0 Rr 1t 2
P L7245, UBM, SIS MifHARIZ 35U TH miE MEAE TS L7230 K 0 & HHP 74 Cif L 73K
BEOTT N E O EMESR E TR 2R LTz, LLEDORER LV | ECM & R a Vi3 ia b LB 5k
Ko TRRDIFFEZRTZ N OMNE 0T,

Characterization of ECM hydrogels prepared by different decellularization methods

Junpei Kadota', Yoshihide Hashimoto', Toshiya Fujisato?, Tsuyoshi Kimura ', Akio Kishida'
nstitute of Biomaterials and Bioengineering, Tokyo Medical and Dental University, 2Department of
Biomedical Engineering, Osaka Institute of Technology

Tel: +81-3-5280-8110, FAX: +81-3-5280-8005, E-mail: mal70033@tmd.ac.jp
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HMEZS7FCEERBLETIIVORES K CHEEL T ILOWYIE R

BICRIFTEE

R RS 7 0T 7 A = R
Ol 2ifg, RE 26

[(¥5] I, B2 Bldimhaz

& U723 LB REMEA B &

LU C. Mz &5 1 CTIharge

B L7e7 v (fa2@E s ) %

{EHRL LU 7= (Figure 1), flfmze

&5 v Cld s 7 e o

b rEE 245 L, — 5 TF

JUAZ AR D YEE RIS E & ) 5

TE D720 JEROBEMEM Figure 1. HifRZ84E 7 v OERTTE
NREBECTE RN =— 7 7otk

REZ T EBEZ DAL, FAEERS DS 2 EICHHBRHHRANAA~T VT M D EHIFRFTE 5,
ARG 7 LTIk, MRS E D T2 (L ST 2 LT, FIANTRTHEO T =T 4 — %4k
RTE D, MG VTR, MIRAES TOZRTRy N —7 EHERHEAICI VBRI, )
I TWbD, —FH T, EERNTHRIEL, MIRAEEDPEET 2 =Roery hT—7 LRI
fEAaLTWnD, DFE0, MRS VoM, AERTIEIRLTEZ Y 2 RWEER 2R DU E D)
NTWD, AR TR Bk, MIRZEE 7 L OR% A2 L0 SERICERE T 25 2 & 2 Bz, Oz
FEDZALIZ X 0 MRZEAE 7 L OWPECHERE IXHIAE T RED>. @7 VN D RER 72 = WRoTIRBE DS MRS
BIZED LT ET DO, ITONTHANT,

[5262] b MARRRIEAEMAD (SH-SYBY) D&Y R~y /90 2z T3 HMEEE L., K
BRI EOREE S T NERA~T Y REEE AN LT, 7Y NMefila s 7 v o be —4 I v % Kt
S, HESIEMEBERICEI VT Y MERIRB L OT Y RO 21T, S el
BRHALFEN R T v AIC LY. TV NMEHIlE & FET Y MEif o BEER, BEmE, bah®R
LT, 7Y NEHI L 7L ARSIETL T )V Ul A 7 ) 7 BEREROS S, AR
BEES VAR LT, 13 OMIRREE AW CREBRICZ VEER L, LA A—ZREICLY F LD
1M b LT,

[#EREBR] 7Y MULEZIT o RS s T v ke —Z I U ERIGS® 5 &, g
EICi > Ca—& I VHROEEN R ONT-Z LG, MR RS S 7 VB ~T 2 R HEE AN
FRETHY ., TOT YV REKIZZ Y v ISR THD Z ERbhoTe, 7V RIEAZE AN L=
X, FET Y MMEE L 0 B EEEMEDME TN U, BEEmAEITH R L, bR m B35 2 L b
STz, TNHOREFREIY, 7V REEAZ LV MEOEEHSENEIL L, 2L v 7 s
ENTL L, BIEERIZ S, MEICS ZFANRT T R LT Ro =D TIEARWNEE XD
D, FNAZERE 7 LT, HIRDCFZERGI L L D SR K S D 2 L v o 1o, FREREE
AIRZEAE 7L b R SSRGS T E LS EWHIFEEEZ /R L2 L X0 BEOIFRE
PEN B2 DR AT 5 2 & T, FOVO IR A B L S D Z ENTE D LR EN D,

Functional hydrogels generated by click cross-linking reaction between azide-modified cells with
alkyne-modified polymers and effect of cell types on its physicochemical properties and functions
Seika AOYAMA and Koji NAGAHAMA

Department of Nanobiochemistry, Frontiers of Innovative Research in Science and Technology (FIRST),
Konan University

Tel: +81-78-303-1328, Fax: +81-78-303-1495, E-mail: nagahama(@center.konan-u.ac.jp
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NA Ty FR7zOA RESEFRAWN-U VEBAILDDLRMEOE
CE L ok

WAL R RZEFERFSERE 5 DR RE R 20 B, 2 O AT DR B, P A ) X —
varmy ok —, YUNKE SREWEA LSRR SE AT

OfciE Ak b2 | &AM, e BER LS, B IR, LB &, Eak E—2
oA IR!

[F=E] T4, FAEEROBRBBSGIZHN T, BEERBME (MSC) < iPS Mifuz Hv - =%t
DHIIERLRR S 2 AR TIERLS 2 Z LA T TV D, ZRIcOHIBEIED —>TH D
A7 xzuaA K (ERKHIEESD) 1TMiaE LR m <, MR LN =RoemiciEE T 570, @
ITOND FEEE IR TE Y AERNITEVIREETOREEN AR TH D, TDTHAT7za A K
BRI ERONEEE LT, FEEEOTDOEF R 7 ) —= ZEICHFH SN TV D,
— HVEFRAERFICB TS U VEEI VYT LSRN B HEM OBRFIZIL in vitro TOFRERIZINZ .
FEREN) 2 T2 B AR OFHE N AR TR, UL AT =a A REGERIT, U VLY
U LSRN TEAEM OB FARICEL TH ., S ERICR D 2 Rl S iR & 720 5 5,
BECF 21X MSC & U LR ARMEI DAL T v RRAT 21 A RE2HEET 2 il 4 B%
LA 7V RAET 2B OREEEIC & > T MSC OB ML ORREN R D Z & 2 5N
LTWD D, FZCTARIFETI, U rBEh Ly v L% N TEMEM OB EAEREIC OV CEi FER
IR D DR AR T D Z &2 HIIT, invivo IZBIT D) UL DM B OB A RE
MSC DA 7V v RAT7 zraA REEEIZT 55 2 ia 0 b OB (2 >V TRt L7z,

[EBR] in vivo iRBRE LT, MRARERIZT-Y VLS ARMEBE . ~ 7 RS RHS T
KABEICHEA L, 10 B ERZICEZ B U CHAEE O ZIT 72, U VBRIV T LR E
WZIE BEFEO N LEMHEM TH DA FaXxo 737 4~ (HA). B VU VB =/ 7 4 (B-TCP)
L. YSB TR LIZBEAEMEIO 1 > THD U VA7 X vy (OCP) % iz, OCP
I HA ORIBEAR L EZ HNTEY, MEMROEHFEMMb2EET 5 2 285 LTS 29,
in vitro iAERE LT, =7 AMZEREMIREE DL E UV vy o LRt NA T ) » R
A7 xzuA RESEWEL, 7 BAMBEOEEERZ1To70, A7 = A REERICIE, Fox PR L7-8;
FmEEA 7 oA REE#EZE (Oxychip) ZHW=Y, T h ) 74 A7 7 2 —F (ALP) &ML
U7 EANPCRIEIZE DB b~—T—DHIEZITV., invivo BREROFEF & b L7,

[FER LB ~ o REFERBALE KB CORAEFIE, OCP A TR L Z R INT,
NATY w RATZ7 zuaA REEETIE, OCP & OESIRT, ALP iEM &S EAH- U, ‘B 2R E
BIGFD1OTHITAT AR FUORBEEBLRLEN-T-, BT, ZNHLOHFABTREE.
ALP IEME, AAT AR F U ORBEZIT, HHLZY VB ONL T T LR/MEND &R O B
PRI ST, LLEDOFERENS, MSC &V VRN T LRMBI TR EN D ANA TV v KA T
A ROBHEEEEEZITO, ZOFHFMRSILIZONTHT 5 Z £I2L D, in vivo TO U >
BT V30 DR RN OB BAREE in vitro THUGE DO EIZFHE T & 5 AlREMED RIE S 7=,

(&% k]
1) Anada T, Sato T, Kamoya T et al., Regenerative Therapy, 2016; 3: 58-62, 2) Suzuki O, Japan Dental
Science Review, 2013; 49: 58-71, 3) Suzuki O, Kamakura S, Katagiri T et al.,Biomaterials, 2006; 27:
2671-2681, 4) Anada T, Fukuda J, Sai Y et al., Biomaterials, 2012; 33: 8430-8441
Comparative study on osteoconductive property of calcium phosphate materials by a 3D cell culture
system
Tomoya Sato'?, Takahisa Anada'#, Yukari Shiwaku'?, Ryo Hamai', Kaori Tsuchiya!, Keiichi Sasaki?,
Osamu Suzuki!
'Division of Craniofacial Function Engineering, *Division of Advanced Prosthetic Dentistry, 3Liaison Center of
Innovative Dentistry, Tohoku University Graduate School of Dentistry, Sendai, Japan, “Institute for Materials
Chemistry and Engineering, Fukuoka, Japan

Tel: +81-22-717-7635, E-mail: tomoya.sato.p7@dc.tohoku.ac.jp; suzuki-o@m.tohoku.ac.jp
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7 v FEXEBERETIVICE T 5 SaEMRTEEMRR Z 812 L 1= EGCG #i At
IF O DERK
URBRERIRE A © 77 o NI, 25 TSR A A=A~ T ) TVESI,

3 KBRS R P FET
OffeEly s, 50 !, mrf Jpk?, KE &3, B Rh!

({51 BHABZRIE AR COBEHEITRIENETH 5, HE HIL, EhRko e e b7
X L— MEGCG)IZIER L, EGCG %27 F U IbFiEA S87- EGCG AT F o AR
(EGCG-GS)ZBaF L. T EHAMIEE H 4 DT D, 51T, EGCG-GS (ZEZNN#EE it L 7= H2E
TNEVEL 757 2% ¥ Z 52 (VhiEGCG-GS)7Y, EGCG-GS SCEZENEVIY Z T (VvhGS)IZ b~ 7B F4E
BT T Z AP OMNIC Lis, Lo LB RIS RS L CORRMITHA OGN/ - TN,
AKFZETIE, FRHERBRFEFRROBREIZIA), VhiEGCG-GS DM EFARMi 1T >72, £7-. 7 v b
KMEFRELEE T M L REMERTBEAIRE C & 2 Mo L AR HMAE(DFAT) & AR H ksl (ADSC) 2 #6FE L 7=
VhEGCG-GS & vhGS AL, “BZRAE - #5872 Llinat L7,

[5252] VhEGCG-GS 1Z. EGCG #IREEH RS A 7 A BT F ARG S S, SR, B4zl
AUEE(150°C, 24 B2 Jit L CHERL L7z, <HIRSERR & L C. [AkkD H1E% ) H L EGCG % &4 L7\ vhGS
R LT, 5D HHRROMEFAHEHEC, EASE TIHMEISEM)BIZS, Zeta BAAIE, Bl
WEZAT -7z, Wi, F344 7~ MR8 MiimoD A & 0 BRI U 72 BENGkER) &5l L7, BIRkAE
iE, 7 v Mk 8 i 70 DEOTAZARER(EAE 2mm, 5 & dmm)i 5B RA L, 4, SlfE~ A1 7 1
CT |2 X 2B TREG I & AR P RORH 21T > 7o, FE5RIE & L Cili#EA~ DFAT & %\ & ADSC ZHEfE L
TR, XTHREES UCIEHARE, vhGS, vhEGCG-GS BAEEDE 7 #E(n=5)Z Vo, S BIZ, invitro 12T
HIMupEETEZ dSDNA 7 w2 A &aOEEleta, U Vel Ly AONT A 7 — ) 25 RNV o &
X BB AEEE O T Lz, SRHRITIZIE, —Roe/rihT & Tukey-Kramer 754 V7=,

(55 & B%3] SEM BI22, dsDNA 7 v A | dtffEett 1V vhEGCG-GS 1 vhGS (2 bS5 RE
(L, 0 2 < ORI Z 2SRRI LTz, BIEREGHI| & ARk FAIRHIE & » | MifiiE & & vhEGCG-GS
AFERE LR CEN B AR T, E£72. Zeta FBALAIE TIE, vhGS 1377 AI2HE., vhEGCG-GS
I~ A T RITHE L T, STIRIEEUC L D & EGCG 13BN R 2 Fons, AR REEE T 5
&, EGCG OFEAITE 7 F U ARMKO R mEMER &2 20 &8, R0 ZREERTERHIIEOIE, B A
9 S DT A RS E & 7 D ATREM V RIE S e, A XV VviEGCG-GS IFEFHNZERL, Rk
B RIBOHIMENL 72 E DB TR AT X, FER7REIEICE MRS 2 FT BRI L 72 0 2 2 ATRE
PSR ST,

Osteogenesis of multipotent progenitor cells with the epigallocatechin gallate modified-gelatin sponge in rat
congenital cleft jaw model
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JHH T LCST ALTILT ARAEQES VEA PNIPAM 75 O REDE|E
& HR AR ZS B i

R PN N T = M = o )
OB 25, K MAUE, 4158 —, R AED

(65 ] AMEBREEIC & 0 HERRE I A i) A
T&E DHEMIT, FAEERRSOME L ~oR
AR SN TN D, £OFTH, AKERE
T30 CHRTIs T IRER SRR (LCST)
L, 2O ChintEr KRE <A S
% poly(N-isopropylacrylamide) (PNIPAm)
RN ~—7 T el RmE, REL
b CHERL LA 2 H T &, o — MK
HEROEIN S ATRE L U5 b D) U 7= Hokt Fig. 1. Photoresponsive PNIPAm/PEG brush surface.
EERD. ZOEBERIERATHY - AR - RREEICH T & 200 CRIBRICZ2auUT, BH—Hifa
BECBEME AR DR & SR BEPIIFFTE 5, £ 2 TANIZETIE, R TRE
It LA R T A R E T > (SP) & PNIPAm 4T AT % Z & C, LCST % kil FTRE 72
FISEMEPNIPAM Z B L, Zha i L7-R Y ~—7 7 > Fim = ER L7 (Fig. 1), £ 72 . PNIPAm
1% LCST Hif#% T coil—globule #5412 K D EZ b A8 Z 9, £ 2 C, MluIEEEEMED poly(ethylene
glycol) (PEG) &2 H T AHAMEKIHIT grafting to 15 TIERG L. JISEM PNIPAm OFiEZELT
PEG D [ ij“/\b VER LS, MRS O Y & R T,

[52B%] NIPAm 35 & O SP %3 A L 7= methacrylate #%#5 {A—SPMA—% 66.3:1.3 (observed) It
TH:E A LT poly(NIPAm-co-SPMA) Z /ERL L, UV-Vis 20 e EFHI T LCST M@ 24T ->72, 2D
RNY~—LPEGE YTy 7V JHITEANLT(3-glycidyloxypropyl)J& Z /i L CH 7 A FEMRIZ
EffiL, RARY ~—T7 7 MEfMiFREEER L=, Z O, PEG O &4 2L 38 Cllfuzastto
ﬁ?ﬂfﬁﬂ%uﬁiﬁ_o HAKIL XPS & FT-IR CHEFK E 7T 7 NEFEDOMENT 21T > 72, IRV, /E'é T
U~ —7Z UEMFEMR FIC T > KEINRIILAE N (BAEC) Z4Ef L, UV LK OFEIC
B TED 7R 25l L 7=,

[FE5R & BE2] Gk LT nEtE PNIPAm =

KHIZEBUWT LCST 78 42 ‘CTH Y . i O

JABE IR 37 CTIIKEMLEE /2o, 221

UV HZME LT SP ZEomnAn v 7 =

> (MC) ~ERMAL 5 & FAIC K LT LCST

2325 C~ERT L7z, 2, &fstkokd

Tl UV SeRBBEC 9 Tlz SP o—#7s MC Fig. 2. Cell adhesion control by UV light irradiation.

e 720 RY ~—HOKEEZ NS E-—0, UV RBRHTEL O MC 23 T7-2 & T MC [H
DEENEZ >zl EEZEZ2 oD, ZONIEENE PNIPAm & PEG OIRERY ~—7 7 V&

ﬁfﬁ%*)ih BAEC Z4EfEi4 5 &, Frlomi#E OEERN 5:1 OFKE TlE, UV ERBEFIZ BAEC IX

BAFICHEAE - B U7=— 5, UV RIS R Mmoot U CidsEs - L ic< Wz En R &an7- (Fig.

2) o ZAUE ISENE PNIPAmM O LCST 2325 C~E{K T4 5 Z & C.37 C@P%«mr“f I globule

&L 720 PEGEHATH L-720 & HND (Fig. 1), LD X o1z, ABFZE Cidmlase gt

DOFIFEN FTRE /R YEISZNE PNIPAmM 7T S R OBR 2 E/R LT,

1) E. Goldburt, et al, Macromolecules 1984, 17:1225—1230.

Spiropyran introduced PNIPAm brush surface for photocontrol of LCST and cell adhesion behaviors
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Influence of viscosity property of gelatin solution on chondrocyte functions

"Research Center for Functional Materials, National Institute for Materials Science, 1-1 Namiki, Tsukuba,
Ibaraki

’Department of Materials Science and Engineering, Graduate School of Pure and Applied Sciences,
University of Tsukuba, 1-1-1 Tennodai, Tsukuba, Ibaraki

oKyubae Lee'?, Naoki Kawazoe' and Guoping Chen'~

[Introduction] Many studies have been conducted on how mechanical cues affect cell behavior by
controlling matrix stiffness. These studies have revealed that matrix stiffness is one of the key parameters
affecting cell function such as cell morphology, migration, proliferation, and differentiation. Such
approaches have mainly focused on how matrix stiffness affects cell functions. In contrast to matrix
elasticity, it is not clear how viscosity of fluids surrounding cells affects cell functions. In this study,
aqueous solutions of gelatin with different viscosity were prepared and used for 3D culture of bovine
articular chondrocytes (BACs) to investigate the effect of viscosity of gelatin aqueous solution on
chondrocyte functions.

[Materials and Methods] Gelatin aqueous solutions with different concentration and viscosity were
introduced in covalently crosslinked gelatin-methacryloyl (GelMA) hydrogel to construct a biphasic
hydrogel, which had gelatin solution inner phase encapsulated with GeIMA hydrogel outer phase. At first,
BACs were mixed with gelatin solution having a concentration of 5, 10 or 15 % (W/w). Subsequently, the
mixture suspension solution was casted in a silicone frame and cooled down to form a hydrogel sheet. The
gelatin hydrogel gel sheet laden with chondrocytes was cut into microcubes with a nylon mesh. Finally, the
cell-laden gel microcubes were mixed with GeIMA macromers and crosslinked to generate GelMA
hydrogels by UV-initiated crosslinking reaction. The chondrocyte-laden biphasic hydrogels were cultured
at 37 °C and the gel microcubes became solution. The cell/hydrogel constructs were cultured up to 21 days.
DNA amount in each hydrogel was quantified to evaluate cell proliferation. Cytoskeleton of BACs was
stained with fluorescence-labeled phalloidin and observed with a confocal laser fluorescence microscope.

[Results and Discussion] The gelatin solutions with different viscosity showed different effect on the
proliferation and cytoskeletal structure formation of BACs. Proliferation of BACs was enhanced in gelatin
solution with a low viscosity, whereas suppressed in gelatin solution with a high viscosity. Observation by
confocal laser fluorescence microscopy showed that BACs cultured in low-viscosity solution formed
cube-shaped cytoskeletal structures faster than those in high-viscosity solution. Interestingly, BACs were
constrained in the microcubes without migration to the bulk hydrogel regions. The results indicated that
viscosity of microenvironment surrounding cells could affect cell functions.

Influence of viscosity property of gelatin solution on chondrocyte functions

Kyubae Lee' 2, Naoki Kawazoe', Guoping Chen'>

'Research Center for Functional Materials, National Institute for Materials Science *Department of
Materials Science and Engineering, Graduate School of Pure and Applied Sciences, University of Tsukuba
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Influence of cell morphology on gene transfection into mesenchymal stem cells

"WVE RSB TER A BRREMEADBMITZEILT, P HURYE: BB E R AR
O Zfe’?, £ Ha', JIlEs B, B EYE 2

[Introduction] Gene transfection, which is a technique for delivering exogenous genes into eukaryotic cells,
is widely applied in researches on cell functions. In particular, gene transfection into primary cells such as
mesenchymal stem cells (MSCs) remains still challenge because they are one of the typical difficult-to-
transfect types of cells. Although various gene carriers have been developed, little attention has been paid to
the effect of cell morphology on gene transfection efficiency. In the present study, we compared gene
transfection efficiency for MSCs with different cell spreading and elongation to clarify the relationship
between cell morphology and transfection efficiency. To do this, we prepared micropatterned surfaces with
different cell spreading areas and aspect ratios by photolithography, cultured MSCs on the micropatterned
surface, and transfected green fluorescent protein (GFP) genes into the micropatterned cells.

[ Materials and Methods ] Photoreactive poly(vinyl
alcohol) (PVA) was micropatterned on a cell culture
polystyrene plate surface by photolithography. The
micropatterned surface had cell adhesive circles with
different diameters of 20, 40, 60 and 80 um to control cell
spreading, and ellipses with different aspect ratios of 1, 2,
4 and 8 to control cell elongation. Then human MSCs
were seeded on the micropatterned surface and cultured
for 1 day. After culture, GFP expressing plasmid vectors
(pAcGFP) were transfected into the micropatterned
MSCs with Lipofectamine™ 2000. The gene transfection
efficiency was evaluated by observing the green
fluorescence of the cells. To further explore the
mechanism  underlying  gene  transfection on
micropatterned surface, the cellular uptake capacity of
cationic complexes was evaluated through cellular uptake
amount of cationically modified FITC-labelled
microspheres as a model. Additionally, the level of
plasmid replication was analyzed through BrdU staining.

[ Results and Discussion] The fluorescence images
indicate that transfection efficiency increased with the
increasing of spreading area and aspect ratio (Fig.1). To
further explore the influence of cell morphology on the
exogenous gene endocytosis and DNA replication in the
gene transfection, the cellular uptake capacity and nuclear
activity were also investigated. The results showed that
the promoting effect of gene transfection by cell
spreading area and aspect ratio might be attributed to the
enhanced uptake of the cationic gene complexes and
replication of exogenous genes. In conclusion, exogenous
gene transfection into MSC was affected by cell spreading and cell elongation.
Influence of cell morphology on gene transfection into mesenchymal stem cells
Yingjun Yang'?, Xinlong Wang', Naoki Kawazoe !, Guoping Chen'?

'Research Center for Functional Materials, National Institute for Materials Science
2Graduate School of Pure and Applied Science, University of Tsukuba
Tel: 81-29-860-4496, Fax: 81-29-860-4706, E-mail: Guoping. CHEN@nims.go.jp

Fig. 1 Representative images of GFP positively
expressed micropatterned MSCs with staining of
nucleus (blue) and actin (red).
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MaEEERTF RE) A Y FE L-RERIEE M, B

' B ERBN TR G AT e R
Ok B!, R BE', EH Ba, K E—-!, &% 1!

[#E5]

PERDEIEST L DVERIEDENL L TV WRRIZ

*LT, MlRzBiET 2 HAEEROE RGN T

W5, ZOFAERERBICBWT, FrEDOMIEZ PR TR

T TINELLS ST 2 EIRNEENR TV D, A

JETIE. MlaDEaZ LRy Hilas) %%E%kbf

7T A KR FR m IR S E A D %poly(N—

isopropylacrylamide)(PNIP. AAm)%{'kﬁﬂi L. ARl e Fig. 1 Cell separation system using
BT F REEA LTRENER m 2 B3 Lz, R thermoresponsive  polymer and  cell
Z L DR OBEAENE - BAEM A BT 5 CMusypE  adhesive peptides.

HEM & U COREEF~T-, (Fig. 1)

[ %‘gﬁ ] \\ Peptide N EN
Fmoc 7 X/ B O EM~TF Napis 0w o\ Oo

Cko, MEEEEET SRR T P T 5
o(RGDfK)-N3 & Ak L7z, FV T FOFIETR7 |77 oy Sw% SHM
7 NIEA\ PNIPAAm (S8R 2 (FRL L 72 (Fig. 2), 2 Jﬂm IILL %ﬁ jﬁ
B A6 AU - ESE HB B(RAFD EAIC LD Y [ S
H T AN O PNIPAAm &8 L, 7 §}}LM§”Eﬁme§ oy g“
R AAEA LT, ARLET Y FEATF R 8 E L L g, & 2

1 1 | RT20 ? RT.20h ? DMSO/water = 1/1 ?

ZHAWC, 72Uy IARNY—=LLTHLNDT
v F_’}?/l/i‘\’:_/ 035%%@“7}[1&55&: & 9 PNIPAAm 8 Fig. 2 Scheme for preparation of cell adhesive peptide
RIS T T R EBA LT, FR L7 modified PNIPAAm glass substrates.

WtV T ¢y =2 ZFEL, b MR Rk A

NEZHII(HUVEC), & kB i ok I HE R el (homMSC) 2 #6FE L. 37 °C TOHEZE) & 20 °C
TOBAZFBEZBE LT,

RT,18h

CIT¥ETS @ ®) .
TESRL U 72 7 7 A FERR IS Al e % B
L37°C TA v FaX—rarlLize
Z A #EEHE X HUVEC XV & MSC
DITBRRENST=Z, 20°C TA o Fa
N—a 9% L, HUVEC 13 1 R§fH
BRETIEEAENBAE L-DIZK L, RGD(-) Surface (37°C) RGD(+) Surface (37°C)
MSC [ FBAE DR &0 D ARG D Fig. 3 Cell adhesion behavior on PNIPAAm brush with and without
Nic, iz, X7F MEMERIT, K peptide (a), and initial cell adhesion rate on each surface (b).
{EAfRFAR & el U C i W)
s L72(Fig. 3), ZALDHDOFEF L 0 | PNIPAAm Bz Z H\ 5 2 & ¢, MifafElc & 2 g
D7 AN T, IREZRLD AT K DM BED vRetE D R S, MR TF N OB
c]: Y AR ORI E R EESEINT 2 2 & T, Ml BT v T DR A EAE T D 2 & 3]
RELRoTe, Fio, MIEBIRMELZFEOXTF REANWD Z LT, L0 EBREOEWEEZICHT
%6Eﬁﬁﬁﬁ¥ﬁéhfw

Temperature-controlled Cell Separation System using Cell Adhesion Peptides
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ESFoNnA PO LAFEECHRESADIREES

R UA VR HAEERPITEET AR, ORI I A R K
ATiE b2 e 2TV
Ofrle Hig V2, B o2 | R

[#5]

W% 3 KT B S MIEEIRIL, ORI SEE D T LD FEER, A
e~ DIEFRIEE S N TN D, LA LARD . Z i E COMIBEERIZ BT 2520 BT,
REERN IO BRI AT 5 THRAR < . BRI~ OB FRO W AN 2 1LY | A8
BT L BABIRIE AT L < R0 2 L SRR L 72 o T, ORI A RS 5 ik LT, A
R LG E D, DOERBIIEOT T Frh bR S Ky T 2R L. 20K
Fh < REEEFH R OMC3T3-E1) #las & bIcts T4 2L 10k - T, ¥I5F R T4 M
H T IR AR A (EI L T & e, ARIETIE, €5 F LR ORA (LS, polik
IR~ DR TR RO IR & BT 5 7D IR R R A L, b TRICES
SN R DOEREZE (I > Tl T,

[525x]

BIF o Emk, FEMA L0, HEFE SR 1 0X10°, HHE 7 F oAt o gth) o
10 wt% /KR W) #FH L, Zhz 4V —T7F A (0) FTH|RBET L LICED ., W0~
VEIBHISETL, 2O Y arE2 0 CETHAIL, B F KB E T Wb STz, £ Dk,
WHT7TE M EHNT, REBET F R 2@ ORI RV EIR L., BFF b fay—7
(20, 32, BLV5E3 um FLED) (TR Vo, Ri-RRBNCIEIN L7z, RIZ, REUEE 7 F R %08
JET. 140 ‘CCHIERRE, BPIKAIET 2 Z LICLVEEE T T g Ka X ki1 2157,

96well 23 plate (UJE) D well IZAR Y =)L 7 )Lz —/ L (PVA, HARFEE « R AN— LS
th, BHEEL S FE= 8.8 X104, RV 88.0 mol%) D U Lk E AL FR A K (PBS) ¥AK (100 pl)
Mz, 37°CT 15 4. E L1z, Z D%, PVA KB A W52 L, PBS IRHE T 2 BIMEET 5
Z T, well JEHID PVA 2 —F 4 TR A T~ T2, BT F A Ru 7 Lki+% 10 vol %D
IRIRMIE 2 EH Ll o MEM (LUF, FEVERTHL) IR L7z (00 1X10°, 2X10°, 3X10°B L
4X10°#/ml), Z ORFRREIK 50 pL & MC3T3-E1 OAEYER: iRk (2 10* cells/ mL) 100 pl
ZIRA LT, % well ITH F L7z, 37°C. 5% CO, DS F TR E RS U M B IR 2 /RS L 7=,
D%, REEEFE (30 rpm) b U < (XFFEEFRIC CHIRBEER 2 B8 LT,

Bed 1, 2, BEL O3 HM%OMIREERICK LT, BEEKDO Y A X% Inage ] ZH W CHIEL
oo MA T, MlEHZD D ATP BB LI b= FU TIEHZRIE LT,
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[R5 R & B 23]

BIF g Ray ki fifas oG, IREEOHBIZEI ST, UK well HICHIIREE
BIROEEN R T, MR T 58 7T oo RaF VRl OISR BNELS D & L biT,
AfEEEE ROV A XTI RE Loz, £, BT F oA Re ki 58 LR Rz
BT, 553 2 @M E TV A RIXEL Lo 72, SHFE% TIZZE DY A ARN/NhEL otz
ZhUE, MIRREEEENOE FF g RS VKOS REEL s EEZLND, BT F
YA Ra R ORE EPMRWIGEICIEL, #EERE &R LT, RS S iakse
ROMIIY =0 O ATP & X hay RUTIEHITAEEICELS kofe, ZhizxtL T, EZF
A Fa VR FHENE L 70D SIREERICE 2R BIIR OGN ho Tz, ZUH ORERIL, KW
BT F g RaZ kiR Clk, REIC K28R OB = 2, BEEEKNOMITEICHET
HTEERLTND,

Shaking culture of cell aggregates incorporating gelatin hydrogel spheres.
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ROABEERVHERCEBZEM L HFRE IR O

U L R R R SR A SO R E AR B B, 2 I L R E B R SR A SO R R
FEIESE5r B, % ) | LK IR B (o R
OFEE MBS, =IUA4 H by ~Z HE ESLY, EM &2, K it

(=]

AR, EMHERECRE 2B L TARER AT 23 A X AT ¢ 7 A2 CERBHU) 23 EH &
NTOD, BFEMEHIR W TH A MO 2 Bl L 72 EI OB RS D b TV D, Ll
KA RAL 2 Bt U 72 B EABHIARZRRE SN TR 6T WIlAIKIbEZE / 5< V OBLE TH
i DRBDDIRNZ LI ZDER DD EEZDBND, £ I TAHETII~ U ABHZE T DA
APRACITOWTHER L, MEERY, FBIEER, P TE L HEYFN TR L ZMa L,
HH VA KU OB 27z, S5, ARIOMIEZE C TROATMEZIGH L, R
S CHAZR B VI KA 2 A5l U 78R A IRA L Bty D B 58 2 3l 7

(€379

A 13.5 B 5 15.5 BB X OHARKR D ICR ~ 7 AFHE B # I L, ~A 7 1 CT, kY
&, EAMTE T PAMEE (SEM) 812212 X 0 FIHIA KA L BRAAIRE 36 L ONBAL 2 [RE L. @il a1 BAi
85 (TEM) BZRIC L 0 S 7ot 2 sl L7z, & 512 SEMBIZRIC X v HEsB S 7= RAb/ NERIZ R L C
EEZIT) I & TRIFIZ2RE SO ba i U, B HREPric L v @217 - 72, ANt
THIIAIRALRR R 2 (B 5 729, B IFMIfaAR AR MC3T3-E1 % osteogenic medium DS FC 5
ARG U, BiE DB L0 B/ E i Uiz, & OICHE/ M & B AAEZ X0 WAk
L. 27— 72 a-MEM, 10 mM B-glycerophosphate ®4efE FC 7 AMESEE L. ik
PGt SEMBIER, B RRIEITIC L 0 A RAVHER O B MR 21T > 72,

[ 3 & %52
~A 71 CT, MY X 0 S OB R AR 14 A )

(CHTEEE 3 L OMHTEE 22 BB 2 Z &N otz HIHAIK

LSBT/ NAERIEE D 23 7 B, TEM BLZ270~ O IEHE — IR

WEZRT ZEPHERINTZ, S OITA KA C IR RS

MNFAE L, ETREFT LD A Faxo T %4 N ThDHZ
EWHABNEZRY | ERHEGER D & BRI 72 i SRR 23 R

SNz, ARIOBIERZE U T, ~ U REEFF YA KA 2

fa 6D =T —0 RHERCH . B 2R B OB /N A | m
’%T/J\H@’i’fnﬂl Lf:%HEEEEE ): o 5 3 EQE%G: & D J@?‘Tj‘é - k 75§ Fig.1 (A) SEM image of the minerals formed
ﬂ—iﬂﬁ é hflo Z 0)%%1:% %F‘L;H;J LEM—?%T@%@EW{K%H%&@VE@ insiae the collagen gel contain_ing MV
ERATAER, SEM B DR RS R S 1L (Fig. 10),  poneiooments. (8 Flecton diffacton
EFBEIT LD AN, Faxo T2 A4 N ThHhAZ BRI NT- minerals are hydroxyapatite.

(Fig. 1B), AHEIDOMFRIZ LV | E/Mak L= 7 —5 U #iED

FHABIR 2RI LI R bR S A B 3 2 STk L7z, A% X 0 AR TE L
B EAEBA T O 7o O ML 72 &R RALJE PR & DOBIRIEZ A LM BB ~ISHT 5 TETH
Do

Biomimetic mineralization mimicking initial bone formation of mouse calvaria
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E7ZILOVEEF) J7A4N——bERIBEL-EREBRBO =T
EE

VHORCERE R AR AR, 2 BRI R R G A A B A SR
O AfRHE B I P A A C RRM SR fEA G, NE Eh

[#2)] ERHIICIIRY - [ - SRR P RIBREDNH Y . TN ONHEH 5 W T HEE
{3252 & T REEMBZERKRL WD, ERMBOR TECIX, @I E2 A3 5 AR e ia
WAL« WIET A Z ERNEBENTWD, Invitro T EEMHEEEZ ST A, BV RS TN
il L oot B 722 b 2 ATREME A GIR S D, YHFZE 7 L — 7 TI g o fi & 2 il L
DOREARER B L LT e T AR VBT ) 77 A 3—3— k (HNFS) # % L7= (55 6 [n1/E9)
TH&anix v A, 2018) . ABFFETlX. HNFS # &3 & L CIER b b FE AL NHEK) O =
Wt il AT, BE AR M B AELRR 0 /0 AL BEFICIR B 2 8 Y S Y a0k CIEBE 2RI FE L. i
X O o J8 PH Ok & 4 A ALE 1 P S (SEM) TEIE L=,

[328] b7 rvr@)r b o AMw<1000k) 2L EMLIZ0L, RUzF Lot b 2
U Q /K, NN VZFILKENLLT I RIRAGEKEZMZSLZ LT, e 7 Ar U BARY ~—imiiziiil L
oo ZOWREREE L, =L 7 b A=V ZIEICE D W= T 2 RICH;I A%, in situ 2246
L7z, ThEx= X /—)b, 2V QKB L OVEIKRE: I TR PEE L. HNFS 2#157-, 24 v = /L7 L
— FNOJEHIZERE L7~ HNFS FIC/EE &0 NHEK Z36fE L7, B SMHE M iR B 5 %,
37 C. fEEOEHMP L 7 LR (0.06~1.4 mM)E L, | B E72135 BB L7, £/,
ay hr—LE LTHNR—=HT A EIZHE—5MT NHEK 2552 L7-, &EHIE ) 22 gl |
HEES LA BEMBE T, T F T 0 T A b, BB X LRI E | b~ — T
— R R EDRIEE ZRTHICBIZR L=, SEM BIEHRENT, -7 F T o —)L TEBE
fEEE L, ALFERHABIECAAI VLA ZWE LT,

[FER L522]  HNFS IZ#FFE L 7- NHEK (3B IR &3, BREFORKEZR-T-FE
— N FEOMBRENEICAB I TS (Fig. 1B), Hifne 7 7 A4 N—OE101E, e 7 7
AN=NEE L TWAEEFNHER TE 5, NHEK (%, FHobeT7nrfgltvr % —Ths CD44
ML TTZ A =27 gl L TR LoOOMBEEICH > T — FNEBHA~LEEL
T ENRBREIND, T2, e T AR UBERERT AT, e UEROEGA ¢ iR & Ay
WX VML 7 7 A R—DOFENELTZbDEEZLND, 5 ABOEER TITMEN 7 74
— BBV S ZRITHICHZ - B L TR . —ETIEZ A 7 = a4 FEEOMERETE R 2 e
BTED, IO OMBERICBWTHHERA ML AT 7 A4 X—=B L OEEHOEMRITIRD T,
AT TV UG REEN LT T v A

— FEIMH SR TS b O EHEET D, — . (A) FB)

B N—T T ATHE:EE L7= NHEK (Fig. 1A) 1. 45

Zd WAET 5 b o o A 2RI RE &R L,

ARNVRATZ 7 A= BEEIE, KEDOEEN

PHETHD ., DA T— U OHEITHIHE R

SiDH, HNFS % ERZffilaosz® ey & LTH

WA ET, ke T o ik 2 HERE L Figl. 71 /3—# 5 % 1T 1 AK;# L7- NHEK(A)& HNFS LT
T 78 AR O ST EE N AR 22 D b oo | AR LT NHEK(B)D SEM [if%

EHIFETE B,

3D cell culture using hyaluronan nanofiber networks toward epithelium tissue reconstruction
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EREETZE IO RERERADBREA VO V2 TLT VDR

VBV A4 L, 2 BAVE X ORDIST, 3 B PE K T+
OB H—BERD, kM D, fE #XK?, 58 ALY, k& #n—-9

[E] Tx XN FETIE, EFRATIEY L R RET, EFENICEAT D EERISGE L
Tinsitu Tt RO FNVEERT DIREISERMA P27 X TNVR Y ~— (IP) L LT, KU (B7
0Z 7 ko) a—ufg) (PCGA)ERY =F L) a—)u (PEG) /675 MY 7 my 7kl
B PCGA-b-PEG-b-PCGA (tri-PCG) DEFIGAIZOWTHRF L TE 72 VY, ZOISHflE LT,
REESE TN T 123\ Tl ATRE 729 5 B kA<, B 7

—7 NV EFIA L CIARR A T — I 08 % 81T % — p
MRS LTOBEZED TS, 25 LIERTIE, ¥ | ._ZVLW:T-““
i L7z IP 7V Uik o HEEn D &, Wik | ‘ o/e/e)i 'ISSUE

SN HEBEDN IR SR\ T2, AR IS Y 20 0h & TR
BFIHIENLEND, LL, tri-PCG DA TGk
BEEMENAARZ L TWD, 22T, AREEE#ER L W
LRI OB S X7 BoMAaSN~ N Yy 7 RTAE
FELTWDT X/ LFEMICIST 5 EREREZ 1P I
BATHZEwEZT,

A2 T, AN TIREIZSZE L TV 2JER LT~  Figure 1. Schematic illustration of
B A VERIC, TS/ HERIS LTy Yy 7G4 4 tissue adhesion of injectable polymer
BT 57 LT R B S, k%t 2 % hydrogel having aldehyde groups.
HIP&RRGEH L7z, 22T, ti-PCGlX, BUKMERS (PCGAE 7 A b)) AT v v 7 & LicimigtyE
ABABI N 7oy 7 aR)~—ThHV, HIZKRI~v—KmIT VT b REZEALLA,
AT IEPHZT VT b REPLET HERERY, R ~—Fy T —7 LKHOREIZT VT
b REAZBHSELFENRTERNVWETHRIND, £ T, BKkEEZ A R EBAKMEE T A B
Ze iliE ST REE OBABRIR U ~— DRI T LT b REZEAT S Z L &2E& 272, 41T, BAB
HARY ~—& LTPEGEBIKMEHE LAY e L7 Y a— (PPG) & BUKMES E Ll
DIREGEMER Y ~ —Pluronic (PEG-b-PPG-b-PEG) P-123 % L, ORI T LT & FNikEH
ALTERY =%/ L, N &2ui-PCGEIRET 5 Z & T, MfkBaE L 5 U7 IR B SZAIP
BUH) D B % 5 A 7= (Fig. 1),

[5£8%] Pluronic P-123 (PEG B4 /% 20, PPG EAE 70, 43 & 5,800) & terephthalaldehydic acid
(TAA)%Z THF |Z¥f#% L, dicyclohexylcarbodiimide (DCC) & dimethylaminopyridine (DMAP)% T
BAKHME & 21TV, TVT & REAER Pluronic AR L2, 7/VT & REDIGHEZ MR T 2729,
350724 Y =~ —(Pluronic-CHO) & 7 X / R4 H 3 % K U ~—(Poly-L-Lysine) Z /KA H Tl A L
720 RIZ, Z @ Pluronic-CHO % tri-PCG (ZIRA L CHERL L 7= TP A 2 B H ORAF A 7 A A8 A
T LS ECTEE L, BEmEE AT H BN AWIGT 20T CTEIERBREITV, W E 25 ik
KIS T DA & R T) % 38l L 72,

[FE R L E22] 'H-NMR ORIERERNS TAA OBAREFH LI L ZA, K97% T - 7=, Poly-
L-Lysine & OUNZ X AHEEDIRIZ LY, Pluronic-CHO 237 X/ FEICxtT 2 IsMEEZ A LT
5 ENHER SN, MEkEEE S ORBRIC L Y tri-PCG (2% 5 Pluronic-CHO DiRAEIA A HN
SHBHE, BEBENEATHZENGhoT,

[Z%3CHk] 1) Y. Yoshida, Y. Ohya et al., Polym J., 2014, 46, 632-635.

ANV EN

WV = /NHZ

Development of temperature-responsive biodegradable injectable hydrogel system having tissue
adhesive property
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BEREENE—DEEMNS T4 T T ILADERBEEICKL HEEM
fHE A AR D IE R

PRFRERRRSERE SR TR, O R IERRY: el R R AT SRR
ORI EEF"? mid ZE: dK Eh? K| Ed!

[#55] #REA B OB T L IBRIEMESLOTZDIZ1E, AR OIS & FERE 2 8L L 7o ik
AT 7 L OBFEN RO TN D, THAETITHEE D TIE. — 5 ORAERE OISV
T, RSB AT = AL EM 2 T, B MM AR — G LW - i - fe LR
SN DB ZER S 5 Z L ITII L TV D, IROBMEIT, MRk A8 A LT, D>
5 OIERIZ L - TIEBFEREZS HIH S L5 Mk & B OB ASMRET V2BET 5 2L TH D,
Z ZTAMIZE TR, IREIRE M N2 — AT & 2 Bl b B ik O R E I e T 7
NAER AL B O TR ORBEZ X5 & & bIT, T 2T 25 L THisR L. Al
L AR & AR s & 72 D A OS2 B LT,

[EBR] KU (N Y7 e AT 2 U2 R) (PIPAAM) 23 MR S 7o IR A ER R s, 7
F b AT DNRZ =T g v (FE6 50 pm BEAEDE 50 pm #E) A2 AWT, BUKMESE S FORY
727U RE 50 umEDOA N7 A RISEES L7z (FiglA), ZORZ—AbEMICE Mj
FAEZERL, a7z MIRDETHELERIC NI TVEREOT 47 ) 7Tl
A L7z, RO T, RIRAKIZ R D 7L T L E s iRk 2 R 2 S RI L, 3l ki e
N iPS A & A LFEE U 7 AR AR5 R L CHOlR IR B 21T o7, ZORICBWT, ik
PR Z 2 DR O 1

SR, oo )

DL 7T IARTEIZ EHE R

Wow oW o oe ,

( neuromuscular junction ; Fig.1 (A) Temperature responsive patterned

NMJ) DIk %A% fo gt Y culture dish for control of cell orientation. (B)
s I LT, £ Fluorescence image of a tissue construct
- 5} () —

e G 4 S S composed of oriented myotubes and neurons
& ;ﬂ iﬁ'k @ %é,ﬁb A fli ,&,-, i (red: « -actinin, blue: neurofilament). e
T, BRI K 2 Ik ZE BABR LT,

[FER L B2 ] domE Yt OFE R O | 2RI XRGE EA D/F — i » TRLM) - @A L,

[E—HECEm LB 2T 2 2 LR SN (Figl1B), £/, ~ NI FAEH7 47V
VAN ERCTERE LB ERRI N L a A TSR A L, BEREICT I = OB HER

. A L TZRBRR OIS RIR STz, T 6 OB LT/ ORI, ZAtsESIC~ N o
NEFINT S Z E CHFICRES D Z L RSN, —JF, ISV Th, HEICH
S THRBE ZME ST I SN (Fig1B), & 512, NMIIZEBW THRHIIR S D
TINEZTMATvFral) L7 % — (AChR) DA REICHEETH 2 & bR S, &
BN OFIZR Y AChR IZHEE L TV DS D Aoz, 2D OREENG | BRI NMJ
DI SN2 ERRB ST, £z, \EEA (10V, 10ms, 1 Hz) OAMIZ L > T, T Ok
FRAEAR SR DR BB S, AR OREE LHERE 2B L - B A A R TE &2 5
Nz, Bk, 7VZ I VBRI X0 MR O A A& IS L CHAIEAB R S5 20 E R L,

NMJ 29 LIc 7T REREZ AT D 8 MRERET L THLHZ AR LTV FETH D,

Fabrication of combined tissue constructs composed of oriented skeletal muscles and motor neurons
by successive cultures using a temperature responsive patterned substrate and a fibrin gel
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RAYOATRIEET TOEEZFRERTF KD in situ conjugation

VHORR R TR TR 2 FOR R PR B E R TR
oRA &M, KW Bk—2 KEE RS2 OhE Kn 2

[#5] KIBHHRIZHRT 2 RIS OBAIC X DI FEE SnTnd, UL, FEAIC
% BB O ~D KRED N LETH D . BURIZ IR MNMEN BIcEm = X M Th 5 80
RETH D, AERNTITHIROMEEREL « /b3 Miast~ b U 7 Z0WMER 712 K - THITE S 4
TV ZEND, LBEMEIG UBMUNRBE 2 BB rTRE 7 R A F v AR —/L R CTOR:E
ko T, R Ezm ETE s 2 ER NS, £ CAMETIEI SR TAT v R—/L R &
LT AR~ a7z, BUNRREZEMICELIE 5 R E U CTERSEMET T
HEITATREZR~ LA X R - FA— VRIS EFIA Uiz, Milast A~ LA 3 REHHT L > B(Alg-Mal)
71 7/ MR LT A — VB & £ BMP-2 Bt~ 7"F R % in situ conjugation L, EhiY72 B3 bifhE
ZHfE LT,
[5287]
2.1 VFiEs# FTO BMP-2 I LA Bk

Hofb~—H—Td 2% Coll FEAREIZ GFP ZFEL4 2 & RiBEME MC3T3E1 %, MERFRFHIOD A
KON BMP-2G A& VD C AR E Uiz, &%, 7uo—% A4 FA MU —I2X Y GFP 4%
HEREDEREIT> T,

2.2 B EIVEEFE F TOXTF RO in situ conjugation

MC3T3E1 #Ef A L7z Alg-Mal 7 72V a/ERLL | B3 L7, 1H%, T4 — &% F> BMP-2
R ~=7"F KT 5 CDWIVA Xt CG-BMP-2 knuckle epitope peptide (CG-BMP-2 KE Pep), F 74—
JVH A FFT- 720 DWIVA X3 BMP-2 KE Pep # ¥R L & 5126 H 52 L7, bl & U CHERF
oz, R OBMP2% & e g btz e, &%, 7e—4% A b A MU —I2X % GFP %
FIREDEREIT> T,

[FE5 & 552

3.1 VL T TO BMP-2 NS K 5 Bk aF

GFP D HOGHREE | THERR RS T DRE2E & b L C.BMP2D I X 0 2. 165 THEIC LR LT,
ColliXBmb~—h—"Th H7-, BMP2II FhiEs#E F CIIB ML aRtET 2 2 L AVURIE S iz,
3.2 Ale-Mal 7 7 ILEEE F COAEFRIENERT T KD in situ conjugation |2 X 2 B {LaF

Coll FEAERFIZHIL SN D GFP OHgisE % 7

2—H A~ A N —TERLEMEREY Fig. 1IIR

L7z, GFP O#NRE T2 b —L & kL

T FF— IV EAE 5 7= BMP2FES 27 F ROWR

Mz Ev1sfEREECHEICER L, —FTF

T VI BRI 22\ 2 FE D BMP-2FA S 7 F K%

WINL7=Z L2k D GFP @ mE ICH BEAIT R

S nolz, TRHDORRID, b7

F ROBHEiFEGES Alg-Mal ~ A 7 a1 7 )v

\Z in situ conjugation 5 Z & TG TEHZ LR

RMEE NI, E72 BMP2OWRNNZ X 5 GFP A0t

s izﬁ%‘%ﬁﬁ SIIEMSTZ LD BMP-2 Figure 1. Effect of in situ conjugation of bioactive
) 717 7'y l/lj\j\/\%ﬁ&ﬁ ¢ ﬁj K%ﬁ}/ 7o AT RETE DS pe%tides on encapsulated-ceil %ﬁfferentiation by
A 5mé°\ ULLY, zﬁiﬁ\%‘/XTA BT, fow cytometry. (N=4, **: p <0.01, *: p <0.05)

B x I EFIEVER T F 2R+ 52 ThH T

BV~ EHEHL in situ conjugation (2 K 2 Al OBEREREL- /bl A I TE 5 &2 bhd,

In situ conjugation of bioactive peptides in microcapsule culture

Yuichiro Oki!, Seiichi Ohta?, Shinsuke Ohba'2, Taichi Ito! 2
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EAREZTAV-REHRBOER

"BRIRENLR AR FBE - TS, 2 s IR PESE BT JE AT
O J7ff ', s =AL2 fEE F0?

(=]

Box ORKREEZE D FEIT, KEZEER, BASCKERS EOKERESRIC L VRS, £
DAY THEREIZIN 2, BET X DY & DIRGES R IECTTIC L DK ilHEi 72 Ehkx 78R E
DR THEEL T\ 5, HAEERODE T, KL EEKLO 2 @iz AR CHEL L 7B
FERg & MEEI B AR L E AT 3 BRSE A, S OB ORI 72 £ A R T TC & 2 miR 72
VL& UCHRIERpER TR SN TE 72, L, MEROEERKEGIIRENEIRE & A TR
O3, RIEAROHEREL IR IET D Z LR ARARETh o7, — ., Fald, ZEMERD 12
ThHEUDFELZ KRERHTL2HMEHBE L, e~V ATBMHT 52 & TERAMEHD K
TEENHAETESHZ LA/RLTE7 (T Kageyama et al. Biomaterials, 154, 291-300, 2018) , AAF5¢
T, ZOBUFREL REABRIEREROE AT 5 2 & T, KEN R Z 0 2 72 R O %
Hfg L7,

[526%]

~ U ARJED AL LTz ERCRAAE & BRI E 1:1 DR TIREA L, 2x10% cells/well T -2
NaFEHERE LS ™7 = VAR SRICHRAE L=, 2 B O, | DOEEEREZTEK L7-%. 3 BN oK
T H BN EBERNTHEET 2 2 & T, BAREEZER LT, ZOBAEKE 50 H%2, LA
{bfifE & B AR MR 2 & O MIaBBIRIZIRA L, BV LT vy —o U — ML, 1 H
BT e TCRuUEEEL Y — MU A ER U7z, T, RENBIRZH 2 128 % F
ETEDLINETMNT 27201, T o RXR—JEICL D~ A~DOBIEIToT-, T72bb, X—FK
YUADEHEEEILG &Y, Y a—rBoOMETF v o3 — (BH7.0mm, &S 7.5 mm)
EROAMITHZECTBMEIKREZER L, £ I/ER LR REEBE LT,

[#5 5 & 552

RS CERRE L7 2 FEOMIEIE 1 HEIC1 DOEBEKREKR L-%. 3 HEoks% ¢ 2 fiE
DO EEARN THBE L 7- B EMEE L2 BROIIER T 2R+ ST, BAERBEOE
BIFEET, BEEK~Y— I —THDT NI 74 A7 74 —F (ALP) DEEERMIZIZIBV TR
THZENHLNTWS, FRL7-FBAFET ALP OFH A M L2k R, AP & R,
RZE AR 3N T ALP OFSELNHEZL SnT-,

Bl 4 BBIITTEEZE2 AT 5 REAMBOERNER SN, BHZEY R OGO X
. BAELERZENICELORERPEEZE SN, ERAEELZEBEL WA LRI,
LT B A EEAE M CBIET D & ARo TR & FRICHEN 2 S 2 —T « 7 VS
AR LW, KREBRCTHRE L -BAFEEIRMEEOSWIRIRZEHEOMaZHEH L T\ 5,
D7 AR L RO R —MEMEERICL Y BRoFA VBRI EEZ NS,

Biomaterials: Engineering skin tissue constructs with hair follicles germ
Yoshiki Tate!, Kageyama Tatsuto'? , Junji Fukuda '
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’Kanagawa Institute of industrial Science and Technology
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ZHEVARICLOMBEMEEZRAWOHBEBOER

INTN BRUtE poARBASENISERT, * RIRRFERZE  AanbRRENTZERE
OiL e b 2, (i BEEEY, /hm RS 2 A BBEY, RR BERE, WA il

[F&=]

FRHERE I X 0 AR A2 N TANCHESE U2 = RoCERRE T V1T, BEERA~OIS 8 £
BRICHEE D DT I AR Y — L O BR%E . B L OVEMBZOILIIZE 2 IRVVHB TR 5T
W5, ZHIVE TIZ ZROCHBROMERUFIEICEI L T Mifaz o — MIRICE: 2 - FIBE LR 3 2 1k,
AF ¥ AR—IV e A Rk QOISR R 7 Bk 2 e MA M Tl Tnd, £DOHTH
3D U X —HANIE, A& ORINE & STARPINZ BRI B DI ELE TE 5 2 b,
MIOSIEREREM L LTHERESLTWS, FOHEE LT, T ARV —FR, 107V =
v PR, =P —c XA E T, BIORILEEA LEMAEE SN TEY . Ml
R EOERIHEH SN TS, NIN ZZNETIZ, BT 4 AT LAICHWD DT —T 4
B DRMMETEM & L TBA Y HRUC X 2 WEBAAEE Fig. 1) 2L T, Zo%k#E
VK AR & T OB S TR TE B 2 e D, 3D A AT Y v X —~D R HIFE
ENb, ABFFETIE, AREEZ O T E & TR O E BRI LV kT~ 7 %
TERLL, BT A A7) v H—L LCOMIEC O W TR LT,

[FE5 - &4

PSHEEAT e 2 O CRRHE SRR 2 A L 725 R, A RIt: TR O AFRIZRE 2 bIT A
ST, HHBIITHB S AR S S LI L O AR AR S iz, £72, 747 ) v oL
(747 V7, barey) og RaZd LTHY, iPS Millas &k & H 72 DA
(hiPS-CM) # @A L7z & Z A, BHBRITHE D MR S vz (B - 5 300 um), EROMHRE
MEEIX, 1RO TT7 47V ) PG hlils RO A% 8BmT 5 1 Er FNTH o708,
e B bBAMARER 2 B T REFTICHIE L 2 IRE BT 258 0T NENOENE,
M2 B HRICREREIC Lz, £/, IRETOBA Y TRV Y = VO EIZITEA T
Xlpholom, BMAEVORIXBMAEELZHE L T, MilREEH~A 7 a7 L — h~Offila
i WREIC L7z, Ao An & 2 VT, hiPS-CM 28453 2 BSR4 5 7 AL AN B
T ORI REHRET D,

Fig. 1: Process of cell coating in microwell using Microscopic Coating Applicator by coating
needle.

Construction of cardiomyocyte tissue chips using Microscopic Coating Applicator by coating needle
Shohei CHIKAE"?, Akihiro YAMANAKA', Atsushi ODA"?, Haruka NAKAMURA', Takami AKAGI?,
Mitsuru AKASHI?

'NTN Corporation, *Graduate School of Frontier Biosciences, Osaka University

E-mail: shouhei_chikae@ntn.co.jp
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FILEDVEIDRD Yy FERW-ZRTHABIEEEMORSR

' ERERFRFRE BT ER
OfxA =8, hE E¥' #E BT

[# 5] Beta-tricalcium phosphate (B-TCP)ZAMABIFIMEZ £ D | HEE IS 72 EDERM T /A 2

OFEFE LTHER SN TS, ZiLE THUMZEETIL, MHMEIRB-TCP & carbon beads 723G L T
TEDLRT MO | AREIZE S Z & OB R EHB-TCP-fiber scaffold; BTFS) DBH¥E 21T
S TC&E, LU, HHERB-TCP X8 AMK < | BE2 TR CIAMEEE O HiIlfE & 38 O HEREHSFRRE
Lo TWD, £ 2 TAIETIE, BRI O S M EHI: EICFIH SN D KIRSBER CTH LT
VX UEET N Y U AERWT, BTES O % 5 7= B8 A BTFS-Alg OVERGIEE BET LT,
TR T N T AORIEEEE MEIRW—T5, B-TCP OB FIMEILE N B30 o T 5D,
ZZTRTFS IZT AT Ul N U LA ZZESE, 7RI L MO a 5 2 72, B-TCP 1 H
WH L7= Ca? & TV Uig N s L, scaffold D—HIZ T VX BRI VN ERTHZ ENEZ BRI
Do ZOAEEBFWEDRIRD 2 MBI EZHAGE D Z LICX D, BTFS DOIE & #5042 DIz
T, RTHEEIZE O HIAAAET LT VR 2B 2, MifassrE 2 m L S 8ii o L5k
25 R TE D, AFRIBTFS-Alg OVERTIEZ fESr L, MIREAAMEAZ 1Z U & 25Hli 21T
oz, BERTIE, AV RY Yy M OFEMRMITRE R 2 HET D,

[BR] ZUDIC, EHT AT AT UEET N U 7 AR~ T A HRE AR L IEE MC3T3-
El ffZ 5 2 2 mfh 2 ARG 12 0 Bl L 72, IR 0.25-2% Wh)D T VX U N U L%
BTFS IZ Ty BB S5 Z & TIERL L 72BTFS-Alg 12X LT, SEM (2 L DAEBIE 21TV, Bk
Ailte TOZEALZ bl U 7o, RIZ, BTFS-Alg N CHEllE %2 —E IR L, K58 OBTFS-Alg 12X L
THifERTER L OISR 2 S el LV BIEE L=, & 512, BTFS-Alg L THEE L7-Mifigic o0
T, BB RBUENTIC X0 RO E LI 21T > T\ 5,

[#EF L BE2] AL TIEBTFES OIREZ R T H7-DICTVF U@ET MU U AZHW, a7
ARy NEER LM Z 1T o7, TO/ME, TAX T N U AEHNWD Z & T, Milaks
BB CHRE ZHERFT 2 2 LA TE | BTFS OME S 24 0 iz 7 e bkt & (ERl4
DT ENTE T, ERENMEZIE LoRR, BN 57 0 VERIRES &S VIE & & O FREE
BoEND Z LNy oTlz, SEM TOMEBETIL, MIENMRA « 8555 - BIET 57202 R
THEE & AHE DR B VI Z T, TIAFUBRICE D250 L Bbh AR E N B Sz,
faFEM R ORER, TAX 8T U U AORESHEI Ko THFERICENH D | BTFS-Alg N
TOWII B2 52 D v RetED R STz, a6 CTITMIRIIB-TCP i Lo 7 D44 E Tl
23, BZB TS TSR RR O, 2O Enn, TAX RS VA
RICITAA X85 L7y, fllfa & OBIFIPED BV B-TCP %5k E L7ZBTES & OFAAEIC X
v . scaffold N CHIBDAEBICHEE) e R TBREAZEZ D5 Z LN TE B2 LND, B T HIU#R
Brd& v, BTFS-Alg N CHIIENE /ML L CnD Z L 2R3 Z LR TE R, Mg EEME LTo
BEALAETHD EEZ TS, LEORREL Y, Zkoilasgo &5 ehexi L, 7r¥ v
e M) oLz arRYy b LTHWAERIFSEIHH CTH O . = RoTkHBRET = 21T 72 254
BIBHRE DF 7= 2 FIREVEDN RS o 72,

Mechanical and biological properties of alginate-coated beta-tricalcium phosphate-fiber scaffold.
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MREBERDREREFEZAIRICT IAMEERES T FERAV A XL
B DEFE

HERRSE B FE R TR R T T U T A =R, 2R TR
Oflr A, S w2, bW EE2, I !

[#=5]

W, FAEERSBICBWD CEIa S Sz AMRICBET 22 & T, KLY
RENLCEE R BII ENZBas 2 ME T2 Z LR TE L LS TWE, ZaEBT5H
BT - T, RO Dl Pl S L BEARR R TH Y | MR L Ok 2 EHMICRTT 2
T2 DI BRI OFESIR R D SN T WD, ZIRIT, =IRITD BTSSR 2 s E T 5
B, BWAEFROMRENFE L 7> TV D, MlEZHERFET HI2HhT-> T, KGNk ET
B MR EE L, MIEEICEARNNH D, KGO RE 2 #3572 D1, MR %
EGRICHERET A 2 L CHIBANAA DK E T LT 7 AIRBETHEIL S5 H T A{LEFEEN AV S
Do W7 AMeERESEDHIZDIC, T7 MU E LT=TF Lo 7 ) a—/L (E6)RY AT IILA
JVIRF T R OMSO) 22 ERHWHILE, ZILHIEEEE CHEHATIET HIF L. KD REHH]
RERE L 72203, FIRFICHIfa~OFME S E < 725, I HHIED 3 b ~DBECIR FE L FE N
AEND, RBFEETIXHRAY 7 ARy & U COKRE S Z2 3 Lo b ~D N D7 b
W) B A RO MM ERE Y F A AW, ZE WD Z L THESED T T 2By D
TR HIENAHEE 720 . W LIZBEom Ml E RO LGN ETHEEZ LD,
(7))

H T AL EN R D & 5 W ERE &S 1%, 2 FEERI Lz, AU Y P 26%%E (PLL) & 4
KA R SA) F713HAKY AF V7 U 22— U (DMGA) % 70°C T 1 R Z L TCa s
WMARY UL SAPLLBLIOYAF ALY a— LEREARY U2 OMGA-PLL) 2 &% L7-, &
KLlzRY)~v—bx=F L7 a—L(EG), AZua—A(Su), 74 a—/IFi)zRELYTT AL
WREER U= B L7 7 2Lk 2 FIVWC, B FEZEREIEA 7 = v A R&-150C THAIL
BT AL &%, 3STCOEMTRIRICAE L=, hU U7 —Yef L lamh ez k- CTESF
WA LT, A EEAEZ (DSC) 2 T, 10°C/min TEEN H-170°C £ TIREK T B L O
FEERECTHIR LI XN T AU D T T Ask s L OSSR b/ st o F B A2 RE LT,
[F55 & B2

DSC % T H 7 2R D& f b/ F s d b DA B % fe
ZBL7-. EG 6.0M, Su 0.5M, Fi 12.5%D&EK I L NZEhiz
SA-PLL % 10%%00 L 72 CIEA-RFF I SREN A 5
77o LU, EGDEEA 6.5M & L7- & =2k A
bIoT=, —JF5TEG 6.0M, Su 0.5M, Fi 12. 5%DIRK
|2 DMGA-PLL % 10%#SHN L 7=¥a#E (Fig. 1) TiE, fidafbix R
LT, KD EWH T RREOLZEMNHER I LT, T
O ORI & BEAFD T T AEHED DAP213 |2 DWW T AT = 1
A4 RO@MELAZIT 572, DAP213 DA 7 x 1A RiZ@hs
BN well WTHEIEL CW 72D MIIIsER L= & & 2
HILD, BT ERAWERRTH T M st A7 ca A
RIZ@A L Cniz2ofiiaidx cnid EEx 6N 5,

(25 3CHik)

[1]Matsumura K., et al., ACS Biomater Sci Eng, 2, 1023-1029, (2016)

Development of vitrification solution with polyampholytes which enables cryopreservation of tissue-
cell constructs.

Sho Hatakeyama', Wataru Terai’, Hiroshi Ueda?, Kazuaki Matsumura'

!School of Materials Science, Japan Advanced Institute of Science and Technology *Regen. Med. Manufact.
Sys. Div Shibuya Corp. 'Tel: +81-7-6151-1680, E-mail: mkazuaki@jaist.ac.jp
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BIMEFEZERADTEERRISDMHE L T OMMEREEL

AGC BRA AL P dn B JERT ZE AT
OX& HBE, Wk AR

(#5751 FAEERASA S CHIIERIIT B -0IciE, 5 & “BIME" RERTHS, i
SRR & % LRI S LA BLA D O T 7 R —FIC K B 53 E 7o 1A
FIRBBISE A5 A T B, £ D B D IAINIEETE I 2 4T 2 BRI T ) | AN
T B ZREMERRAIN & SRR R ORI & BT 5 7200 I LB & STV D, BUIE, ¥ UM
FPIITE AR, 7« — 4 —a, SREY RN~ h U v 7 24 2 S0 7R L %A
URB AR LTV 5 DR —ITH 5, = DX 5 e Ei  y FER, etk
OISR MR OIRE ST 27 VB & 5, A REEIETTZ BT & &
BIHIUT 2D ORIEO BRI T & . FEERSE TO “Latt” LRRTE 2,

Lo L7ers b A RO BT RO % < 13 2 AZMIT bR ST LE, FAERRIZEL
TROBNS HMORET L\ D =— K&l T ORIFICHE L, ATRTIE, BiLisk
THEE MBI BEH % (G S 5 BB OMB AT, ML E 1215 2 S B & ORI %
B 2R x SR AR U~ — OMRSBEE & AT L7,

[ER] WRESICL > THELNIEATERR) v —%2H 7 AR EIcAEya—F 47 LT
R ~—E2ER L7z, V77 L0 RE LTCRODRNTF FEEAT LIS RS2 L, 1ER
L7cZmZ e MPSHIflE, b MHEZEREMAL (hMSC), b MiPSHIfaHR.OHIRE (CMs) 222
AUVRERE L. MG S A £ 723l yjE e ORI R 8 L 7% ICila 2 8k L, CCK-8% » M &
THEE L TV DMIREZFHE L, & BICHITREERARATIC L 0 MifasEaE 12 BT 2 RrSdE otk &
1Tol=, Fiz. REFNE L HIIEEEEME L OMBIEEZBEET D 72012, RV ~—REO LR E m
ZeREAm L 72,

[FER & EZE] EEA & gL CR
U~ — G~ LTV Dtk % b4
%e . MIEEHBHORY ~—E£HOBE
BT MG S L 0 £ <. MiEOA %
2 & o CTHERRBEEE OMEN 72 5 Z L % fk
Bl
MESRMETIX, —HOR Y ~—TERL
THIEAREE AT DL ONRH -, Fll
BEFEZBIE LI 2 A, RODRTF NG
FHU 77 L AZIEISFEEOMAE E b X< i
J& LS LT, AR Y ~—ATIZhMSCO
Fr, RY~=—BTIEMsDA L #EH L T
HI ENbhro= (Fig. 1), AU ~—AB XL
OBIX=HEMRENAIRETHD, V77 LA
&R U TP EMEIC BTV D,
TS OFERN S IEIRENC A E DM Z 5 SE LR Y ~—RFNAETH O . EMHEEES
ECB W CREAMESR E LTRIATE S B 2005, WELMROLZERMCHRATH LA
REMEDS A S vz,

Screening of cell-selective adhesion synthetic substrates for serum-free culture
Lijun Zhu, Kyoko Yamamoto

AGC Inc. New Product R&D Center

Tel: +81-45-374-7893, Fax: +81-45-374-8731, E-mail: lijun.zhu@agc.com
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RERF B A T RE G AR A M DR ES

VAR FRE AT FERIE RN R, 2 BT ER RSN, ° 7 BRI QOL BFSERT
O3k F—', A Ml Wb IR, SOk ERY, Boo &R’

(2] sME%. EEUIBRE., SERMIREBIC L DA 2R OBE SAICE > T, EERHRR KB %2
HETHIZLITEETHS, WEEEEOBME & L2, WEFHREOFEENE £ > T\ 5, BIE,
HEFEIL, vV arvA 7Ty e o N TR, EH-owale o o B Mk, 18
Wittt 72 EM T TS0, NTIZ X2 60HE. BEMOEEE, BIAEERRR EA X
MEENH 5, —J, fMia, MiEkERT. ESEt 2032 2 & TIRIFFEANATRETH 5 723,
FLFEIT O B TN B (R 105 F D 22 R I3 HENT S LTV 7R, s id, FERIUED
RV TaELrEAy valRONHRE LT —F U ARV (CS) HATHZ &L THEZMERFT
X, SRR A AW THAEKRNTIEE AR SN Z 2, BAERZHAVHL
ML, 2O LT, %AKEOKLED R RINHEMEITH LAY L FEE (PLLA) & A > ¥ 2 fkD
Ak e L CSE AT D Z & CTEMNITEREREND Z &, 7y bEHWRETTHLMZ L
=o Alal A% 2HFEF CORBBRLBIET D20, AOFEREZ NV PLLA & WA ECHEIZ
RERF I DWW TS LT,

[228R] PLLA 2O L7-F 7/ v —aR— /L@ PLLA mesh |2 CS ZE A L7- €S Ef A mesh
implant (4% 30mm %8£% 20mm) &, PLLA sheet 2" HAESL L7z PLLA cup (Imm O/NLE Z5FFD cup
bk B 30mm JHAE 20mm) 12 CSEAT D, LW 2 BED implant Z{ERk L7z, HAF R
EBIZLL F OB Z T > 720 FHE 21T 720 control . BIBH L implant 28 AR AIFASE L
7= sham—operation #f, 3 FHFAD implant & Z L Z A L7 CS E A mesh #, CS 72 L cup #f, CS
BN cup BED 5 BEN=5) ZERL L. HEAZ R L PR A ik L=, HA 12, 24 A%
(SRR L. AERAE R, . BEAWNEEOMARSmRE. AEGHLRRIT mfd 2 bhlik L7=,

[FER L BER] EE, (AR, 12 22H TCS B A cup BENEE, (K58 & HIZ control BE L sham-
operation B L VW K& 2o/, (P<0.01) CS7AAL cup #Eb HEE, KFEE HIT control & & sham-
operation FEL W K& Ao dz, (EE:ILIZ P<0.01, {AFH: 4 4P<0.01, P<0.05) 24 72 TiE,
HE, AL B2 CS E A mesh BEAS control #f, sham—operation #f (£ 4P<0.01, P<0.05) X
D RE Dol MAMNEOMA. NEVMEMETEAE TIX, 12, 24 2°A & BT, CS EH A mesh B,
cup?2 BED 3 BEMIICHE BEEZ RO IR0 > 72, cup. mesh implant (L& HITH AR 12 2> H THEIZNE
s A & Tz, 24 77H T, CS A mesh 2N EREGHAR OB & « (AR & H K& <. mesh WIEIZHR
WizfeR C& 7=, LLEX D | mesh FERED PLLA D4F3%IT CS &£ A L7 ERens ik bR kA H
MBI CTH D EBZ N, Ak, X0 RERENHEZEDLIZOK EOREEY) 2 AV et
ZITO TETH D,

Development of a bioabsorbable implant to enable the regeneration of adipose tissue in vivo
Shuichi Ogino!, Naoki Morimoto 2, Hiroki Yamanaka', Michiharu Sakamoto', Yuki Sakamoto?
'Department of Plastic and Reconstructive Surgery, Graduate School of Medicine, Kyoto University
2Plastic and Reconstructive Surgery, Kansai Medical University

3Gunze QOL Research Center Laboratory

Tel: +81 75 751 3613, Fax: +81 75 751 4340, E-mail: m00wO0183@kuhp.kyoto-u.ac.jp
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FTRIAS—TUBERILHILF v—A Y — b O

At &bk WF5EaT
ot KM, BAS AT, A —

(=]

Bz 7o MRS 2. OWF TR BB W, Miflash~ R U 7 2 (ECM) OREREZFfit L, A IRNEREE
ZHBTE 2MAEEMEIN RO LN TWD, TOHFTa T —4 L ECM O £S5 T, AREA
P, ESIEICENTANA AT VTV Th D, FreT7Tueasy—rriEasz—rroraxy
F NEL & bR U CHUEME 2 (R L 22tk 2 @b - WE Th D, £7-00FE, HRBE L LTRY
T—RR— ML INTF v —A P — b2 HND 2 LIC L0, A @ LR A0 7R
TV RERTEOS T ORYEREMIE b AL TE 2, £ 2 THEL, FxlZZoT7TuaT—
U AL LIRS T L2 9 — A VRO B LDV F v —A Y — F 2 ERL L. Z DD
RE. WEFEIRMEZ N L 72 0 THE T 5,

[55r]

TTmaZ—r UmER e ) CEBREE AR AR AIRA LG L2 T — 7 o RRIR &
PRI ZRITUE LiAA, #RME(L TRR, RoR TRE, 2045 LRR, WiME - Bk TRE, #2 TR TR L
a7 — G UEE S, (BRI RS 2 EBRE MBS (SEM) TEIZ L=, Mk b=
T U ERAANF ¥ —A Y — bD T L—LICEE L, ROWEERVET S 720,
O FHIE (FITC-Dextran : 4~70 kDa, BSA : 70 kDa, IgG : 155 kDa, Thyroglobulin : 660 kDa)
Mz, ALEOFH, 37CTA v F a— MM, BT E VB S 25HM0E ORE ) bR
FrEHEHLE,

[FE5R & 552

ER L 7ot = 7 — 5 UL, SEMIIC K 2 TERERIZE T, BEL % 900.05~1.0um D=7 —4
BRAEDN T & BZELA LA ECH 0 | BT 28 EMICIIBRM R H 5 Z L 2R L=, £ LT,
BEPERBR OFER L0 | FRHMEE & LN Z T D 48 Befi] 4 O3 X, FITC-Dextran (4
~70 kDa) TI% 70%LL . BSA (70 kDa), IgG (155 kDa), X OE I OfGH CTRKD5 1A
AT d D Thyroglobulin (660 kDa) DOWIFUIEWTH 70%LL EE27R LT, fERL =82 7 —
FUREDB I TINTF v —A P — NI, RALEL R EDESFTHEEEMEN S L . HlafFE A
TER OATICE RIS ZB R Ch D 2 E RIS D, 2. ORI oOMmE #IRET 5
ZERLARBEEEOENT T e a T = OB TR L T D58 E Loz, ERBHEA~D
I B BN TE 5, Mz AW ERZER L, b8 TRET 5,

Characterization of atelocollagen membrane cell culture inserts

Daiki Higashi, Kayoko Semura, Ichiro Fujimoto

KOKEN Research Center, KOKEN Co. Ltd., Tokyo, Japan.

Tel: 03-5914-2540, Fax: 03-5914-2670, E-mail: daiki.higashi@kokenmpc.co.jp
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S - SIREMABEEANICHMT 50O EBUBH FERAVLE
R S R A A

VB EFR AR T BT SR TR, B ER AR REEBe s T2 5o Rt
Ol Big!, &% 2?2

[#5]

MR O—FECTh 2 iER = o — 1 RO FMIEIE, BRI X OB ERE Z 12 T 7208
DIFEN T ARE TICH Y, FEOBMIEICHNBEARRIRR#HZ ZH > TV DA THD. Zb O
N D BITAEMMERHCER R E L 525 2 L NE . REBROEFE O <C1REEE D B 38 136 6
THETHY, MiazHAWZE RN TCORBET VR A 7 ) —= 0 T, AT 5 =—
AINEE-TWNS.

ZD LD IREFNLARMIE T, AR LFTEE AW, ARINM TERHEBOE T
WHBRBEZ I L CIRBET V& L2 0 N2 FRE & 557 A RIZHEH L2, FFlT, Bl8E
I & BARRIBLIT R S5 MRS Cfih Rl &2t & U C, EBEMEB X OLMMEL 69 5%
M AT L, izl THRE T VlialcE SR KOS RS 2 Fn L 7=,

[£57]

AW T, EEMEE ST T ERESHEAE TR =F LU X v F 47 = 2 (PEDOT)
ZIRY P AF Ly ax Y (PDMS)ICHRE T 5 Z & C, FiktE4 4 L7= PEDOT-PDMS i % B %
L7z, SOIZFRMEHE RN & LC, BIIRMNYG & B XU % [ S HUIN AT RE 2 K52 28 & 4 BR %
L7-.

MREET A E LT v MR BEE bk e (PC12 M) 2 VT, O A& 1%, B
0.5 Hz OV i L5|3EZER & 400 mV/mm, 0.5 Hz OESHIEAZEACEM LT, 3 HEjLEE
L7z, B58 SNTAPIRE T VRO b, A1FtE, MRS OME S IC S 2 5 8% F 1l L
7=

(R L B4
%%Ltﬁﬁﬁﬁkfﬁﬁﬁ%qﬁhﬂ@%mMLf%Pm2@%i$fi%ﬁﬁfé kﬁ‘
Do, Fe, MREOMREZSE O RR DL SRR b 2 Rl L7 & 25, SRS
STHEMEE SN D Z LB BN E o7z, SBI ,ﬁ%wﬁﬂﬁk%%ﬂﬁ%@A% WW
5 LT, MR ORI MR LT

Ik, HEDH D LRREERIEM 2 V5 2 & T, BRI X 2 s (b o et &
SRR KL D AR ZE DR T ORHA FREETH 5 Z LAVRS T,

Elastic Cell Culture Substrate Consist of Conductive Polymer for Electric-Tensile Combined Stimuli
Shogo Miyata', Hideyuki Shiraku

'Department of Mechanical Engineering, Faculty of Science and Technology, Keio University, ?Graduate
School of Science and Technology, Keio University

Tel: +81-45-566-1141, Fax: +81-45-566-1495, E-mail: miyata@mech.keio.ac.jp
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FHifE > — MM D DIMEHRERF R ZEFET 2-DDKEEE

VIR FIERRT: SotmEan ERVET IR, P RUER TR KA
O/ LY, Hyukjin Lee®, KA Mz !, ME Seik!

[HE] Fox i, EEISEMEREZRNZFA L CIFMIEY — M EZIERL L, in vitro TOFE:EE
B L in vivo TORFMFEMEZEICIN LA TV D, BAE L7 S — bR DS IR
DS O BFTRIEAL (2 F) ICEBT D &, AR al 7T U 7o U RIBAER 80 RIPER
W2k L CORERE R -SCBER ORI FEIRIEONENSH D Z L 2R L C&E Tz, 72720, BN ITEM
MEZEDIMENFEE L TN, BHE L 7ZFE S — M3AEE T3, BHEECHEM % I8
LTLEY, £I T, TOELMEBRHELEMIQHETERX 7 (bFGF) RT3 A A% FAE L CEM
MEZFEIED L, BHELZFMIEY — NIRRT S E<AEET D, 7272 L, bEGF IRkfkT /N1 A
BLOFMS — O OBEE DR & 2T LERSH Y . ZEALFETHS, 2
TAMFIZE T, AP — b B B3 a8 A4

K25, AEFELHETD00F g % g4
a5, BRI, IS — M - & o8
RV M PN B A BE R 7 (VEGF) Z=— K
L7277 F7AIRDNA HDOWIA B Vv — zggmmgm
RNA # T A7 =7 ar L, Fllay— — AT S — R0 FE B
A& 5WT D VEGE (2 X v i A i b P S gbya g
BEOESTSZ La AT, 22T ) Bdabsn
REBIFHRICT D TR 727 a v >3 Ve’ 4 ' L
SR A BT 2 72 00 R B 2 /< T GFP A VEGrE S SRt
Za— RL7=7 7 A3 FDNA BLO nRNA % . . . .
i Figure 1 Schematic of ectopic transplantation
T Tl & WG 5, ofghepatocyte sheets secretir?g VEGFF)

[525k] 293FT #fEIZ%F L. Enhanced Green Fluorescent Protein (EGFP)Z=a— RL7-7F A3
K DNA (pcDNA3-EGFP, addgene, #13031)&% =L 7 bRl — g BV EALE, 77 A
| DNA 3 A% 0D 293FT il A 538 L | C 24 BefIEE% . WST-1 I L A MAERZ3 L, 7o
—H% A F A MY —% T EGFP Bt MRS 2 it L7z, $£7-. 8~12 Bk DRET v R HEEL
ORI L CH 77 A RDNA AL, 27 —5 a— MEFEIL BT 24 KRG E%
bk & ERED FIE T 21T 72, &HI12, 77 A3 FDNA 28Rk L. PCRIZX W EGFP % 21—
K9 2345 2 EhE U, In vitro transcriptionlZ £ 0 EGFP mRNA &% L 7=, iR @ Lipofectamine
2000 #FIH LT, a7 —4 v a— MEEILEOT v MFMIaIZk U<, A/ L7z EGFP mRNA @ K
TUAT =7 v a LTV, EGRP BRI R & MR L7,

[ LEZER]l L7 bR L — g UYEIC LD 293FT flifd~D pDNA kT v A7 =7 3 9 U440
DO 21T o 725 R, 9 B0%DAAFER T, ECFP Bt R MK 50% % /R Liz, —J7. 7 v MAMCATHE
JUZxd D T AT 2 v arwfTol-E A, EGFP GERENHE R THR IWMEETHY . &b
D TEWEARTH -7, DF V., 293FT Mfin7e & OB X m O E AR, PR &
DOIEHEFEMAII I TRV E AR L 757, F72, S EIHVZ7Z A I K DNA (pcDNA3-EGFP) @ EGFP
BN EMENO T, KO RIARNE N T v —4 —ESE2HT 577 A KDNA Z Vi,
EGFP FELZNENM LT 5 EE 25, I bIT, IFHEcxd % Lipofectamine 2000 (ZJ % EGFP
mRNA T U A7 27 23 Tk, S HIZMEW EGFP BtERCTh - 7o7od, SR OUENVLE TH
Do FEY AL, EGFP BHZhRNEWNTT A KDNA, VEGF #2— R L7277 A3 KDNA Z
ThITo AT 2l a UEERIZCOWTHIMETHTFETH 5,

Nucleic Acid Delivery to Induce the Secretion of Angiogenic Factors from Hepatocyte Sheets
Jun Kobayashi', Hyukjin Lee', Masayuki Yamato !, Teruo Okano !

nstitute of Advanced Biomedical Engineering and Science, Tokyo Women’s Medical University
2Collage of Pharmacy, Ewha Womans University

Tel: +81-3-3353-8112x43215, Fax: +81-3-3359-6046, E-mail: kobayashi.jun@twmu.ac.jp
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N-7EFILT LAY I UBEHES FERVEMRATRERF R
BT

VRN RSB AL B ZE T, 2 ~— Rk A, ® BRI A PE R FE T
O % ', ok AEF?, B WAES, Wt BRIT°

[#5]

BILE, MR MIN Mesenchymal stem cells: MSC) Z AV 7= A EBRMIIE RN K A AIZITHON T
BO., 7y MO~ A b N EOFHRECHENRERE D & HEE S 17z MSC 2AHFZEIC AV B 1
TW5, BIETIE, #FFEHO MSC iZk FE2HIDIAS I INTWDHMN, vy Ik 555 ERED
XHDERKENZ ENRHMONTND, 201y hZEEIX, MSC B NZIF ORGEE H HBCCH R ik AT
LTWAHEEZ BND, BEMIERMD D O MSC OHEETIX, B LZ MR ERT v =212
BHEL, 207 4 v o (288 LT M0 MSC & L CHEEL TWb, ZH 50 MSC D
BEBHT 4 v v =2 ST 2 U ORE L, FERFRA M AMERICEF L TR D 2o g nE
FTETWRWAMEMEREZ OGNS, 207D, +o/eMlnlk sS85 700 RHERENLE L 72
0, TORESFMICE > THERRESSELASND Z ERTFHEEND,

AWFFETIL, MSC IZRBT DI ERR G FEALTFUIZERH L, TOERX L TF U ORBZRIE
\ZZh=EH) 72 MSC O BB fRgtd 2, ERMIaEN X, BHEER, JRiMER, JRIFEK, 4FlsEk, &
MEsHiie, BV (MSC Z&Te) NIFEL TS, ZNHDOHIFED R T, B A F U Z2RHT
DAL MSC Z & EMI TH HT-0, B A U F o 2T, EREY 7 MSC DOFEHEDS
FFCXx %, Trxld, ZNETICE A U FUopnMiEEREm EICHBE LT N-TeF Ao va I v
(GlcNAc) HEEHE 1y T BT 2 L 2ME L T& 72, £Z T, ZDGleNAc FEHE 0 T2 2 —7 «
V7 LTElaREE AT 0 v a2 2ER L BEEHIRERITT O MSC 23, ZINHDT 4 v T 2 ISR
BN HERE LB A D& EE L. MSC OZhRAY 7 BB D EBR 2 st L7,

[SE65%]

77 UNVEEE L E T D GleNAe BESHE 4y - (AC-GleNAc) Z/ERL L | Mifnis& T 4« v v = ic=
—F AT BT, IO a—F 4 U IZONWT, GleNAe ML V7 Fo Th i I =)L
fEWGA I X » THEFR L7, £ LT, AC—GlcNACc 2 —T 4 U 7T 4 v ¥ =2 2% L TR L E k MSC &
FEfE L. ACGlcNAc #Ir LT-8EE 2 MR LT-, WRIZT v MEBEMIIRZ AC-GlcNAc 2—T 4 > 7'
SVl LR T A ETMSChDan=—lEZ 7 U AX VA ALy N THRET LT,
T e =

AC-GlcNAc DS E AT 4 v v allktd b2 a—T 4 T H et Liz& 2 A, AC-GlcNAe N2
B a—T 4 T EINDZ ENRENTZ, F-RIELE B MSC 2T AC-GleNAc = —TF ¢ 7
T AV a~DEEERMNLIZE ZA BEA L F % siRNA T/ v 7 X L= MSC @ AC-GleNAc
~NOBEFEMET L2 &5, MSC Offiffaifm FO Y A F &4 LTz AC-GleNAc DHERE DR X
iz, 7 v MR AZ AC-GleNAc 2 —T 4 7T 4 w2 | L 17T ARgEE L 2 A, @
WOMBEEEAT 4 v 2T, T4 vy 22KEEO 10%REDO a2 =—FTH 7203, AC-
GlcNAc T, 30~40%fRE D an =—RR Th>7-, 78 L7=/faiE, CD106 & TN CDIO [
M, CD11b [EETH Y . NEIIAL R OVE b O Tld, Oil-red 0 )¢ W alizarin red Yeta3 @l
22 S NAMLREMSHER S LT-, 5 T ACGleNAe I2—F 4 > 7 F 4 wia FOaa=—]Z MSC Th
HZEDRHEREINT, LLEDZ L35  AC-GleNAe 2 —F 4 V' 7T 4 w3 22 L BRI MSC D
HBEN RS LT,

Development of effective isolation system for mesenchymal stem cells by using GlcNAc-bearing
polymers

Hirohiko Ise !, Kumiko Matsunaga®, Marie Shinohara®, Yasuyuki Sakai’

! Institute for Materials Chemistry and Engineering, Kyushu University, > Somar Corp., *Institute of Industrial
Science, The University of Tokyo

Tel: +81-92-802-2503, Fax: +81-92-802-2509, E-mail: ise@ms.ifoc.kyushu-u.ac.jp
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BTG FA~OEBRE M LIoKREmE £ MaT AL A TR OB

VEEPE R A A B, 2 BAPE K ORDIST
Ok FIF L A BESCL2, o RS2

[F& 5] AR IR D SR ISR L, BRSO DRI IR OBEFRSOG~E R BT
1T 28RN A r— RSN AEL D, AWML, ZOEEED A7 — REUGIZ X 0 @03 RS
ZETIETWD, e, BB THEEOER L BRSSP FIH SN THD, L
L, RIS RISEEITSEH720I21E, RiREORE L HW CHEEOBESR 258 S8 5 WEHR
bV, ZEOMEZNNDL ZLBFETH T, £2T, DIOIUINAKMBIZKEMEYE % &%)
ST ATREZR Water-in-Oil (W/0) T~ Ly = UIZHH L, AFFETIE, W ok Na
AREZR TN A TNV OFEE B E LT, IR F U IHEZAFT D carboxy oligo(ethylene glycol)
methacrylate (cOEGMA) & methoxy oligo(ethylene glycol) methacrylate (mOEGMA) & OILHEAK

(P(COEGMA-co-mOEGMA)) & poly(2-methacryloyloxyethyl phosphorylcholine) (PMPC) & /572

D71y 7 EE A P(COEGMA- -

co-mOEGMA)-b-PMPC % &hk L, 11174
MIE | S @

(f¢ B % .

W/O =<)L g DIERIZ DN T
MatLiz, &blg, =</ gy b
fJD ﬁ - e [=]=F 3/ }:‘
ﬁ*}% %ﬂi’ﬁﬁ]‘a— %) — k L\_ J: D ’ 7J\<$E P(cOEGMA-co-mOEGMA)-b-PMPC i ﬁiﬁﬂwl{élVIb’)ED BMERREFS AN

bR AT RE e EE N AL L g
(=52 fﬂ(j Hbj?@%%“ a7 VT T Scheme 1. Schematic illustration for preparation of enzyme encapsulated gel
?/V@E}ﬁ;@%ﬁﬁ%\f: (Scheme 1) o capsu]es.

[32 BR] cOEGMA & mOEGMA,
2-hydroxyethyl 2-bromoisobutyrate, tris[2-(dimethyl amino)ethyl] amine 33 JX U8 CuBr & Z V>, HiFE
BEN) TP HIVEASICE Y P(COEGMA-co-mOEGMA) % Gk L7z, fit VT, EAK TH O
DFIGHRIZ MPC M2 CTEAT 52 LI2X Y, P(COEGMA-co-mOEGMA)-b-PMPC % &% L7,
Z ® P(cOEGMA-co-mOEGMA)-b-PMPC % U »EEEFLAIE/K (PBS(-) /7 v 1k /L ARG IC
WML THEBFRBHL, =<y a2 ESE%, =</ a U/ E% 14-butanediamine T
BIGE L CHA NI TR LT, 7V 7RV ORiEIE, BIREEGEL (DLS) HEIC X v ki,

[ 5 & Z22]1 45 5 17 P(COEGMA-co-mOEGMA)-b-PMPC 3, 30

PBS(-)/ 7 v w7/ MEETEEH T PMPC 7' 1 > 7 A3KARIC, < 25 _d;;g?:zor.‘ztn
P(cOEGMA-co-mOEGMA)”7 1 v 7 )37 v a ARV AMRIZ B S S

N5 Z L THALAIE LT L, R% 260nm © W/O =~ /L @ 20¢
varEBRTHZENbrotz, WIZ, 1,4-butanediamine & £ 45

ATy a HEO VRV EEZZEE L, bk, 2

% 7 B AL A B AKICER LT DLS MliEEfTo7mE 8T

25, HIEMEORSA AT 5K 260 nm DL T T LR § 5|

R LT Z b oTz (Fig. 1). Lo T, PBS(-)/ 7 1 0Lt . .

1 ARV NRE TR I B W TR S IV WO ==Ly g D 10° 10" 102 10° 10
i % 22 LT B P(COEGMA-co-mOEGMA)-b-PMPC %7 Diameter (nm)

N . s ~ - Fig. 1. Size distribution of gel capsules
1 R N 3 N z pals) ? - z g i g h p
VAR F IR E YT NS E S TTRMET D Lie ko, prepared by crosslinking of

P(cOEGMA-co-mOEGMA)-b-PMPC 73 &R 2 KTV TH  p(cOEGMA-co-mOEGMA)-b-PMPC
RN TNV T2 VNN A 2 EnbhoT-, emulsifier using 1, 4-butanediamine.

Preparation of Gel Capsules That Act as an Enzymatic Cascade Reaction Field for Diagnostic Systems
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[CEWTFOEXZFIEY 2 SHEEEROBNR & HEaETl

VIR TR TR S B LR R, 2 R TS LR, P RERTE~A 7| -
T/ BB v S —
Otf v, A futh?, Il 825 WA B

[F5] 5%, HE - FEEREL I LEBESN TS L HEl>Tns, Ll iZBW
AT X EAERIECTH DM, 1T ETHIR D BRI T LE 5 72 DR OFHGIESTRE & /e > T
Do M7, Falx, @A ERRIONT U@ @8 (J- 2 > — b, BEE 100 nm LLF) 23,
T R DS E R L L. WERRE D F TRk 2 2R NS RTRE CH D Z L A A LT
W5V, RBFETCIE, AREAEER LT 2 ESOKBREEZBEEICHLOZHEO S THDLHF b
oGl B ) — M, IZBWOTEUET L0007 a7 XA MY 2 (0D) ZLEfa &
Bz TBEAMBEA - HFHEHF Oflf--sZ 2 e Lz,

[EB] Ero—2x7 &5 — FEK(CA, 40 mg/mL in 1, 4-dioxane) % Si0; JMRk (2X2 cm) FIZ A
v a— NETHEE (4,000 rpm, 20 s) L, BPEREE L=, IRWT, F MR (CS, 10 mg/mL
in 2% AcOHaq.) Z[F U< A B v =— FE TR (6,000 rpm, 60 s) L, CS T/ — FZiBlL7-,
Methylene diphenyl diisocyanate (MDI) &B-CD & % M dy—CD IRAVAHE (15 mM, 3.8 mM in DMF,
0.5 mL)Z, fillttl U triethyl amine (2.5 mM) Z¥{AIL. CSF /o — k BlZ% v A MME, HNEL
(70°C, 1 h) L7z, DMFIZC¥eiHc. 78 b b CHEMIR CTH 5 CA BA VAR S, CDHREFFCS
/v — K (CD-CS F /) v— ) &5,

FHELL 7= CD-CS T/ > — R ZIZB WA FTH D Linalool (0.2 mL) &ILIZHEH LY (BE 350
mL) FIZ AL, BE L7 (r.t., 15 h), D%, /> — b EIZE L7z Linalool % Acetone (1
nl) CEME - [EUI L, HAZa~ 7T 7 4 —5Hfli L, Linalool WAERAZER LT, £/, &
V= F LU FEM(PE, ¢ 10 mm) FIZASFT L7= CD-CSF / >— b ElZ Linalool I&i% (30% in Ethanol)
Z 10 uL i Fth. KURIHER > 7% O CRIFEVICHEE L7z Linalool Z[RIUL L, AR 268 & f#AT
L7,

[FEER L B22] cAlMEE o FIC CSIRIEARBE L, MDI 2/ LT 2SS, Tk hohT
CARBEIEMR - FRELTIZE A, SIOEROIREMRF LT-EE T/ o — F2EIT D 2 L2
Lo, JEICAT T2 Z L B TH Y H T HERT 202 L b FFETREEThH o T,
CD-CS F/ ¥ — MHATHIFE Y 72V @ Linalool W& &I, CD REFHAD 4 f5LL L &L @mEEZ R L TE
V. >— b RICEHEEM S 72 CDIZ L > T Linalool MaEENTZZ & ARIBLT-, = Z T,
RGBT 24 L CTF /o — P &R EICREfF L, 30% Linalool &k &1 F L7=5% & OKFHFT D
Linalool JEME Z/RIFAIICER Lz, TOREE, MDI 224G L7- CS 7/ v — b &5 Z iz k
V. Linalool OFHFEHEIIMET Lz, £7-, D ZHEFEIED 2 L TEORITEFICRIIL, £
REEHE LTz BLE X ZEEHIZ /LT CD 2 CS F /) v — b BICEmEM+T 52 L1k b,
2BV T OfF 2 P L o> BRI S & S 2 Hilf &2 feNr Lz,

[ZZ&CER] 1) Y. Okamura et al. Adv. Mater. 2009, 21, 4388-4392.

Fabrication and evaluation of polysaccharide ultra-thin films for controlled release of odor molecules
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pH Sensor via Tunable G-quadruplex Structure
on Gold Nanoparticle Surface

'Graduate School of Frontier Sciences, The University of Tokyo, “RIKEN Cluster for Pioneering Research
oSurachada Chuaychobl’z, Masahiro Fuj ita’, and Mizuo Maeda'”

[Introduction]

The hydrogen ion exponent, pH, has a vital role in human body that is strongly effect to cell ability.
The pH is a scale from 0 to 14, with 7 being neutral. The human blood pH, however, varies in a very narrow
range around 7.35~7.45. Below or above this range means symptoms and disease. If the blood pH moves to
much below 6.8 or above 7.8, the cells stop functioning and the patient dies. So, a noninvasive pH screening
of human fluid, especially blood, is necessary to be a clue for early stage of symptoms and disease diagnosis.
In this study, we would like to develop a real-time pH sensor for an alternative non-invasive screening test
using G-quadruplex DNA-conjugated gold nanoparticles for quantitative and qualitative analysis.

[ Experiment]
G-quadruplex DNA (G4) was functionalized onto the surface
of gold nanoparticle (AuNP). In this work, thrombin aptamer (TBA) is
a candidate for G4 strand due to its pH-sensitive property. Before the
immobilization of TBA on AuNPs (TBA-AuNPs), TBA was modified
with linker bases and connected to poly-adenine (polyA) as a pH sensor.
Then the concentration and length of complementary strand, the length
of linker between poly-A and TBA, reaction time, and salt (NaNOs3) < .
concentration were optimized. The degree of particle aggregation was  Figure 1. Schematic drawing of a modified
monitored using the ratio between the absorbances at 590 nm TBA on AuNPs. At lower pfi, the TBA is

deformed to a loose loop structure.. The

(aggregated particles) and at 529 nm (dispersed particles). The higher particles remained despersed, showing a red
i0 thus indi he hicher d £ . color solution. At higher pH, the TBA unfolds
ratio thus indicates the higher degree of aggregation. and then hybridizes with ¢cTBA, leading to a

rigid inter-strand duplex, providing an particle
[Results and Discussion] aggregation with purple-blue color solution.

In acidic conditions, TBA-AuNPs were dispersed (red color solution) even if the complementary
strands of TBA (cTBA) was added. On the other hand, a non-crosslinking aggregation of TBA-AuNPs in
basic solution (the purple-blue solution) occured. This is due to the difference of DNA structure. As shown
in Fig. 1, the formation of rigid duplex by inter-strand hybridization with ¢cTBA, leading to the non-
crosslinking aggregation, while a loose loop structure because of the intra-strand hybridization of DNA was
formed in acidic conditions.

After optimizing some parameters i.e. a number of linker bases, salt (NaNO3) concentration, and
reaction time, the degree of aggregation was significantly different between acidic and basic solutions with
1.0 OD of TBA-AuNPs in 0.1 M Na' phosphate buffer containing 0.25 M NaNO; within 10 minutes.
Obviously, the solution color changes easily form red to blue with number of linker more than 2, 3 and 4
bases (i.e. TC, TTC, TCTC). The more basic solution the larger degree of colorimetric change was shown.
Then the length and concentration of complementary strands would have evaluated further and it is expected
pH-dependent aggregation would be drastically increased due to the huge change in DNA rigidity from G4
to duplex and the intrinsic hybridization affinity. TBA-AuNPs show a good feasibility and sensing property
for pH detection based on a non-crosslinking behavior. Under an optimum condition, we expect that this
sensor can possibly apply to use as a non-invasive tool for symptoms and diseases primary screening, i.e.
blood pH test, in near future.

pH Sensor via Tunable G-quadruplex Structure on Gold Nanoparticle Surface

Surachada Chuaychobl’z, Masahiro Fujitaz, and Mizuo Maeda'*

'Graduate School of Frontier Sciences, The University of Tokyo ? RIKEN Cluster for Pioneering Research
Tel: +81-48-467-9312, Fax: +81-48-462-4658, E-mail: mfujita@riken.jp and mizuo@riken.jp
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FUNERRERBEMRETHIDFA T MEXT/ oY

LR REER B TSR
OAl #eg !, & woff', doil #ecak !, i &3

(#5551

FETED K v X7 8 e @ IO R BN IR HH AT REZ A BH T, R R o B3 R0oR @i g2 iz s
THEHERABEEZ RSN OEWVEREZED TS, HF A7) hRY~— (MIPs) 13,
PRy T T DRk ZEM 2 E oy T~ U 7 A H D N T Fdif Bt Cch v . 4 Tidpuik
(VR 2 8 & CHEF) S F 238k D Z E R ATREL 7 Do H B, FD X H 7k, A
FRETITEMBRNTEL D X X7 HEOFRBEM BN, A7V T 4 I K DRk EE
M 2 RESL1% . % RIS R BB 2 TR A A U T ¢ o ZERE (PIM) 240 H 2B %
L=V, ZOFER, MIPs ~OEEEZR L - BEREMT 52 B L. 24V E TR & 2B 1 % IR I
AT RE 72 MIP IR ORI T T L T\ 5,

AR TIX, DF ATV T 4 v TBLIOPIM 2 W AER 2 o 8 7 8 % i i I i B
R ATRE R Iy T A 7V v v T v VOB AR AT, T VRN LRI E L LTk
WLk MIJET V7 2> (HSA) ZHV. PIM g & o X7 B 5% - kL. Z O »
NI EHEWTE MIP & 7V (MIP-NGs) 6k L7z, S HIZ, 15564172 MIP-NGs (Zxf LT
PIM (2 X 0 #E TR BEATHZ LT, B Z 7 EORESTE R AR OE & LTHRIH
5 Z LNEREZR MIP F /) B oY 2 HEEE LT,

[Z25%]

bt hMiET7 /L7 2> (HSA) |2 2-iminothiolane(2-IT) % 4°CT 1 WEKIS &t TF A4 — L EAEH
HSA Z#4537=, & 52, F4— V&R HSA % methacryloylethyl pyridyldisulfide & s &85 2 &
THSAIWZVANT 4 REEZNLTAZ 7 U nA VB LTz, TA—AEBIOAZ 7 U nA
NVIEDE A%, MALDI-TOF-MS Z W CER L7z, A ¥ 7 VA VE{ESf HSA. pyrrolidyl
acrylate (PyA). N-isopropylacrylamide (NIPAm), 2-methacryloyloxyethylphosphorylcholine (MPC), N,N -
methylenbisacrylamide (MBAA), 2-2’-azobis(2-methyl propionamide) dihydrochloride (V-50) % 10 mM
phosphate buffered saline pH 7.4 (140 mM NaCl : PBS) HC, 70°C T 12 ¢, MEAAHIILEES 21T
9 Z & T MIP-NGs #Ef L7-, ¥RIZ N-Hydroxysuccinimide &£fi% Jifi L 723V Bki 1 CAED
AL ) uA VILEM HSA BE O HSA 26 LTWD T SV iR L. £ OMOREISHS
Ry & brds Uiz, £ 0%k, tris(2-carboxyethyl)phosphine hydrochloride Z ¥R L T A /L7 ¢ Rk
Bzl L, HSA 23BRE ST MIP-NGs DAz [EIL L7, 51&#EE . HSA Rk ZEMINIC 774
D F A= NVRIZHEIE VIR — 2 — 0 F 2 H A L, #OLEi MIP-NGs 21572, Z @ MIP-NGs (Zff~
DILSED HSA iRz WM L, £ D & & OGRS 240 EOEFHI XLV ET 5 2 L T, HSA
(ZR DR EFE) 2Rl L7z,

[F5 5 & B2

2-IT JS% D HSA \ZEA SN/ F A —/VEOEEITHK 9.0 [ TH Y . £ D% methacryloylethyl
pyridyldisulfide Z 5 L TEASNTAZ 7 Y oA VEOEEITK 85 HThHo7oZ &b, A
2 7 ) a A VIEERT HSA OA R Z RS L7, 15 547z MIP-NGs @ DLS HIEREH L 0 K 72813 18
nm T o7z, HM LR —Z —25F %8 A L7- MIP-NGs |25 % HSA DOfit&258) 2t i 284k
IZEVEHI L7 & 2 A JRERAFI e 8 i B 2 b B S S B L AR — Z — 43 738 A MIP-NGs
ERWTIERN Y R BOEBHANFRETH D Z 2 LM LT,

(1) Horikawa R., Angew. Chem. Int. Ed. 55, 13023-13027 (2016)

Molecularly imprinted nanosensors for fluorescent detection of proteins
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BRT/A7010 bRV SHESEDRIE

BEHEFEERR R e B T 20
O H FKER « 8t A& - AR &

[#Z] EENICBO T D00 X V37 E X, S FRIEEERICESMibick->T, =
=— VI EEE L AR AT AMEREZ L T\ 5, bivbiud, ZETICY vl
BTNV T I UBSANHEREER U ~—% 777 MEL, Thoofibzar tae—n452 L
T, T/ A — L THEGE L BEREZ G L7 Z R BEREEIR(Z VR0 BEF ) F TV 27 b
TaAT> CE Tz, AHZETIEL, BSAICMZ THROREN LR Y ~—27 77 MEEITWV, Zih
BB DR T, WSRO X VX0 EF ) ATV 27 FOAIR L BERER LA B LT,

[ 3287 )i & 71 0 DMT-MM % A\ C Glucose oxidase(GOD)?D 7 2/ }Z N,N-Diethyldithiocarbamide
acetic acid (DCAA) % i SH T, iniferter JEODE A% 1T - 72(GOD-i), WIZ, Z D GOD-i |Z [
P> N,N-Dimethylacrylamide (DMAA)Z 1 2., 5°C (28T UV B (EEKERET, 365 nm)& 9%
ZETI BT T UHNESEIT72(GOD-D), 454172 GOD-D |25\, FILigiE s n~ h 7
7 7 4 —(GPO)NZ £ 201 EHIE & Rt Atk ECDI L B % X7 E 0 “ k& ZE O
EITo72, £72. GOD-D OFERTEMFAL & L. FEE D p-D-Glucose Z Mz, A L7 H0, &
Peroxidase(POD)DIEMEN G L7z, Z OFR, JEE & LTI EARZE(Phenol, 4-Aminoantipyrine)z
Iz FRAEAEE T K DWW EE(505 nm) DA R L7z, feW T #EKME A2 54 % 72 912 GOD-
D 7% 2,2 2-Trifluoroethyl methacrylate(3FMA)?D 7' 7 kI E A (GOD-D-F) & 17\, X #EE T
HAEXPINC L B eE o 24T o 7=, [AARIZ BSA Z T BSA-D & BSA-D-F O/EfLZ4T 57,
W, WL EIC L > TR OIER EWC 7T 7 MeZ o RO a—T 0 > 7 &24T0, JER
DGR & B2 ATz, MFR U 72OV C, #Efim e, EaAE - BMEE(SEM)IZ L 2Bk
B MKMW L OBEETEME TG 21T - 72,

[FE5 & #42] GPCHllE LV, UV BHER & & H12 BSA-D & GOD-D Oy F-BRH AT 5 Z &
Nbhrole, £/, CD HIEEX Y, DMAA R ~—% 2777 MELTH X /"7 EHDO IRKiEEIT
WFEAEBIL LN EDND -T2, E 52, GOD-D OFEETEMEIZB W TR AGEE V O T34
DAV, 3 R ICIIRESM D GOD L RIFEDRGE R LTz, 777 MEFR Y ~w—I2 k- THE
DI N EENZZ EICLDEEZTWD, 777 MRIZE - T, KEF TR AZ 7 —iZ
BIEMET 5L 912720 DMAA R Y ~—HROEBBME 2/ RTZ Lbonolz, WIZ, Zhb 7
77 MEB LRI EH AL ) —VIKEEIRIZERE LT, 3FMA OV 77 MEESEZ{T-oT2 L 2 A,
XPS IZ K D06 7 vy BRIRF 0 S, wIZ, R 7Fa L Ut~ a—7 4 7 &AT
S72E A, GOD-D-F TIIMIEZZRT 5 Z EBNbnolz, Z OMEBEOEMMAIT 104° 720
3FMA R Y ~—HROEAKMEEZ R LT, 826, 3FMA R U ~—8{#OBUKMHEMHE AE/ERIZ L -
THEURTEMEB LOZ X7 FMR MR EEICHE S Lo & 2T, RIZ, BSA-D-F
& GOD-D-F OKEKZF AT T A2

N CRUEFRT 5 2 & TR A% Elgfeltion of
L7z, ZO®R, KPUZIRITLIZE 25 glucose by a

BV E A FIBE L BEAY 2.0 um D sheet of
WA 5 7-, GOD-D-F EOEEE  GOD-D-F.
M OPEMRAIL 92° TH Y | IR KE

Tholz, ZOE LT B-D-Glucose &
FHEREEZFEF L2 EZ A, Glucose
REEITARAT L2 A B S 4L, BER

TEYEA A T D8 KME DR 2 /ER 4

%2 & NT X - (Fig. 1),

Fabrication of multi-functional thin films assembled from enzyme nano-objects
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REEEEEBEEREI Y, 2 OF v TZE Bz microRNA DEHFEFEH

VHRCBROR FARE T, 2 AR KR, 3 B RS T2, 4 BRAF AT /S A
OF At — 1, A5 2, BKILGrm 3, FEiere+ 1, MUIRIZAE 4, ATMEGSS 4, JothiaZ !

(5] A, BHARAD2 NT 1 ADBEEON—EITRET S VbR THWAIHRKRTH D, B
MTHERT D &, MHEER microRNA (miRNA)DEENE(LT 20, BEZE(LT 5 miRNA OFEE
I, DADOTFRE LRI L - TR S 729, #5D miRNA ORI T2 AR B W TIEFIC
HETHHE, £/, DABEIL, B EERANLNDLD, HEE KD 2 N TR afER T
INAADPRD BTN D, T TARMSETIL, poly(dimethylsiloxane) (PDMS)H D~ 1 7 1 it i %
Hyo~Ar7uaF v ICER L, 2O~ 7aF v 7, Ko A F CEEIC/ERTX, MKER
W@ THEZERT 5 2 & T, miIRNABKCHIa N~ 7 W2 B, IS DA A~ — T — Z
M OfffEICmHE TE 5, 2R E TOIFZERTIE, ~Af 7 aF v 7D 1 DORKIZET LT 1 EED
miRNA U2MRH TX 2o 7208, KF9E filo@m% XL 2 FEE O E VW, g, B
K ORISLARDS A DA A~ — 17— T 5 miR-500a-3p), 35 L O miR-1601D 2 -5 miRNA O [F]Rf
BRHEHE LT,

[5EBR] E #2777 FEAIEICEL 5T, poly(glycidyl methacrylate)${ A Effi L=~ A 7 v > 7
O %, A~ 10— DNA JEEHE (50 umol/L, CP16, CP500) Ciiii7= L, 37°C C 2 RFfHHHE L
m%%ﬁ CPDNA Z[EE L7-, F7-,CPDNA 2 | DOWIKIC 2 FRIEMEE S TW\W5bH 2 &%%
wfét 2, ZODRRD O TENIER SN/ CPDNA ZEEL2F v Fa/ER L, [EE
B, TO% 1 RFELL ERA L, R mﬁ@%@(ﬁwmv47n%/7%ﬁtommm
@ﬁﬁﬂ,ﬁﬁﬁ@%%@%fﬂ“fDM%®M&MLD%%TMmtmRNA%?J%fWTS
SEEET S 2L THHEEZERSE, MENE T X0 7%, ZOWKRE S 5T~ 7
WKL, BRI 2 7 A TEIEd U=, aeas s 2 & U EEm L 7=,
[ E2]  HO6EH CPDNA ICL - T, 1 DOKIZ 2 5D CPDNA MFIERIEFETE T
WA Z & xR L7, SF-PF microchip
Z AW T miRNA ZfH L7k
HglJ??Z@%ﬂﬁkiU$@®
miRNA ¥ HIZBWT, R miRNA &
control > 7 F /L ORI tFREIZ XL D 5%
KETHEENH-T-, F7-, B
miRNA ORIV T, FHEgIEA L
TUN2U miRNA @ > 7 L3 control
CRIRETH T,
bz &£t SF-PE~A 70T v
I 2 FEFD CPDNA Z[EETH 2 &
T,2 FEEHOENEFA L TEY
miRNA % 38R 2> >4 E 7] R LR HY
TEXDHIENEIETE T, 5, Abf
e CERL7- SF-PF v 7 u< > 7 ¢®» Fig. 1 Duplex detection of miRNA on the SF-PF microchip
NABE~OEEDIHIETX 5, (n=3, mean + SD.)

[Z% k] [1]P. Mitchell et al., PNAS, 2008, 105, 10513-10518. [2] M. Tsujiura et al., Br. J. Cancer,
2010, 102, 1174-1179. [3] R. Ishihara et al., Anal. Sci., 2017, 33, 197-202. [4] R. Ishihara et al., ACS Omega,
2017, 2, 6703-6707. [5] Y. Yamamoto et al., Biomarkers, 2009, 14, 529-538. [6] A. Schaefer et al., Int. J.
Caner, 2009, 126, 1166-1176.
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SER - ERERVIV VT EEBALINS RATLXFITSIXEZ VY
Y DORE

VRERFFSZRFERFBE LPrgeRr, 2JST S & 307
O RZE!, ks KRR, b TR, Al M,
RiE S, AR FW = ER

[#62] &/ #iET, ToEEIZBWTHBEFOEMED & CEGIRE O L (RERE
75 XE 4B . Localized Surface Plasmon Resonance: LSPR)Z ALK 4 2 S &I =GRV - £
SRS AZ T, LSPR OISR B IZEL ORITRICE > T2 T D720, &FT / fiE % JE
WIIZBES U777 X = v 7 it (Plasmonic Crystal: PC)i., J / #i& % COEMRY 1 DG
A IREE RN Lo B rR B b et 2 oY & L TOISANED 5T %, LSPR #
FEOZVIZELG R EER CORITREIIZEVAETL D720, PC oV O R _EIZIZHEIE X5
W8 m B AR R LS EAT L FIERMLETH D,

— xR, O EERERINCTCH DS A7 Y YT 7 ¢ (Nanoimprint
Lithography: NIL) % H\ 7= K - fEi{# 72 PC/ERUC ) L7z, NIL TIL, #x 7R U ~—#rkk
B SRR MR CTX 5728, SR - o fadikd 7%, @R T O XFFEMNEANIZ L -
T, PC OEEEEAL N HIFFTX 5, £ 2 CARME TlX. ™A Rue vz 3Ff i L Lz PC 251
L7z, ™A Ka 7 ks PC I, 7 VNICESRAEMER & 1580+ (s - — A8 DNA %5) %
BATE, VB OS50 0VRICEDUEWEORELIFFCE 5, AlEllE, PC OFRIE,
FIOVERME « SEREEE DTN D, 2B T N OMEREIT oD THRET 5,

[Z2B:] Au/E X 100 nm @ PC &, NIL 7uv® A CERL U7~ XEEM O NA Fusfre LT
poly(ethylene glycol) diacrylate (PEGDA), #BikF 1EHEIZH WD IR v HEEAH O
Acrylic acid (AAc) % PEGDA+AAc=99 viv% & 725 L HoffI L. EHABIMHAI O 2-Hydroxy-2-
methyl propiophenone (HOMPP)% 1 viv% il L CHEAEZIT-7=, AL AAc % 0, 20,
40 viv% & LT PC Z21ERL L 7=,

TOVEERHMICIX, Z XV BRBREREZITo7-, T2 TiX, 2 mm WUHOMNARIFREEEAIZ
FNT VR ~—IRiEZEN, BESE2%, 50 ug/ml Anti-mouse IgG-TRITC (in 0.01 M
Phosphate buffer, pH 7.4) 23 A L C 5, 30 min ®&ia# O HOEHRE 2 ]7E L=,

—J5. JEFRERHETIZ, N Re LR PC WA O SV i RIS B s L7z, 22 C
1. R« KPR O PCIZ XD BRI A~ vz flE LTz,

[#E8 L &%) NIL TERL L7- PC OFIR 2 EERE TIAMSEIC L 0 B LR, PC &N
R Cx =, ZIVERMERE ClE. AAc IEEEN 20, 40 vVIV% DS TH L R 7 B DR B DR S 1.
— T OVN%DEMTIZZ R EDRGNR OGN o722 Enb, FIVIBEORFNZ L 5%
F-5 D WEETET O AIREME N RIR S T,

— 5. SRR BV TR, R 510 nm, 660 nm TEEIC 2 DDOWRIN ' — 7 SRR T X 7=,
BRIRIRNTIC L D E— 7 DIRBIN G, KBV — 21 3FNENT NI, F VN O BRI EICES
9% LSPR HEOWINTH D EEZEZTND, KEMATZBEOWIRE —27 o7 )bk, 7LD
DELRAIZTFETHE—27(660 nm)D > 7 FEPMETOHDGBI0 nmDBLE 25 TH-o 72,
ZOZEE, AR TOSFHIEDEBMEEZRL TNDH EEZEZ TN,

Development of hydrogel supported plasmonic sensor for highly selective and sensitive detection
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mAERESHREEZSRERLET SO0 T 1 L2 —DHE

B RPESEEAITER B v 72— b DS D IFZERREE v 2 —
O<FH A, KK 5

[#5] M iEERIEEMIE (Circulating tumor cells, CTC) & 1%, FEHLAERD HIRAVH L CRM M 2
PEER L CW A CTH 5, Mk 1 mL i mﬁﬁ%#lfﬁfffém W%t L. CTC 13%~1+

BAEFRRE ULOMEE L2V, L L, Z0SITmOEERE ., IRICBWTEEREAZH-> TS LN
PNTWo, 72, EESmm U FOYPHEENS S CTCIERAET D E Vbl Tnh =), Mg+
N CTC B S CRET 5 Z EMNAMRE & ZeuiX, BRI X 02 RIS A T 57290, W]
B2y — L LR 0155 LHIF SN TWD, L LAR S, BATTEROP LRSS+
(EpCAM) Pifk%E~ A 7 o il L lAA DBt o A 7 A Tlk, EpCAM JEHL DK\ CTC @
FEMERIIMIRICIR T LCLE S, £2 T, AFETIE, T/ ~7 U 7 VO EBHRHE (BT
BHOHEREMER L) 2RHTLZ L2800, PURTERRIG & R R L, REPUR OB &
DEZEIZED BT, CTC & FREEMRMNT 572007 4 VX2 —DFEEHIE LT,

Anti EpCAM antibody

[528%] e @%b%/(Mv48n&>tTJI%
LoFdF TR (Mv = 4.0X10% % 90%MHEE K EHK T
RLI-bDEZT L7 ha A= 7B F% Lf_o
5 DT iHEREL 2 R fn . KPE L 721%. BRIt L
7o KIRICEATF U BIXONE REF AT A 2
REATFNEFETHHR)=F L7 ) a— (b-PEG,
Mn =3000) ZiEMERAICEM Lo, RRIGT X /5
{2 A b2 K PEG (m-PEG., Mn=2000) Z{&ffiL7-
@minmmGkﬁwfﬁ?ya7t//% LCr
#F L ALHT EpCAM Hifk% [E7E L7, & EpCAM %3  Figure 1 Schematic diagram of the
CTC. & EpCAM %5l CTC ZH 2N OEF ML L s.urface-functlonallzed electrospun-
. b MSEFEHORANE (KYSE220). b hELipmEdisg  ipers.

Al (MDA-MB-231) ZH W CEREZIT- 7,

The electrospun fibers

Grafted PEG chains

[fERLEZR]z L7 bnRAEY = TIEIC
FEBRIA B i (CE28E 127 nm, SD‘w
n=40) NEOLNTNDH Z L 2R LTz, £7-.
TH ) —)ViRE & 2 L7 X — & L CRlE A
BTLHLicLy, Eﬁfﬁﬁf&%/\ﬁms%gﬂé Figure 2 SEM image of the electrospun fibers
AR LT (Fig.2), o F8Ulin- Tk (Ie%t) and photo of tﬂe spongy fiber (right).
DT EERTDHX M iﬁﬂiﬂ’ﬁﬁ% P %
ETOMEIE LTHONTWD, 72, ECM 2T DML T LW AT — V&2 G T D2 8EHT,
— AN REEE YED M BT D72 ARG GV TV DFHEICIT, AERY & 3 DRI LSt 0 FE ke
BEENELD ETPHEEIND, FEEEIZ, MDA-MB-231 (X, 7/3—H T ARMEITE2IRRE THIR S
T2 ARAERRHEI T LT, A a— k7 4 /LA TCPS 1T LT L0 bR THEAET D2
R S hlz, £2C, AMERFEOIERHINLOHE 2 T 5729012, m-PEG Efiz{To7cL =
A, REHEHME DG A TR b7y H?H*BE{/EH% T X D IR R I MR S 2 i T E T,
—7J5. b-PEG & m-PEG & Z#H A& L. b-PEG KuilZH EpCAM Uik % [E7E L 7= L Cid. #
FEEA (CHURHUARSOSITE RS 2 & b 285 03 E T 607272 PBS Yaif LB 24T o 721212 b |
o HREE ORI RFF SN DR TR ST, B E T DFREOHIIEE DA, ZhFEANTHUA
PURRINZ RO DT A NE—F L7 95 LZZ2 65,

Development of the Filter System Detecting Circulating Tumor Cells
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R F—NIURBZEME L-BAREOREGREHEREL

"HORER RO AR SRR
Olir &', W ERS', BHHE '

[#E] =a— N —hooZ—L L THLNDMALESIESE RPS) X, MLz @@ k1%
A &V BTMEDO AL B FAM D S EE ¢, MERCME. MR EofEicHnbshnTng,
I CITMALIE RN OFEFC L 0, 7/ A= — DML Z HNTH R A LA
AL RS O FHAIA A STV 5, RPS Tk, MA@+ 201 Ao PERaEiifE s LT
UTNEALTE=HL ) T 500, BIEOKE &R, Ik, E—FBAR LD AIEE T
bb, —HTHLNDFHHET — X IIWER 72 RIZIR Shv, BRIKO AWML 2R BRI 21T 5
B DFEMiER L AN T REAMILICER T2 0ERND S, REEM 7 0t 2L OMEHT
Ko THIFIZZ T HIEN, @A MBICHLERNS -0, ZNERIRTL2FERKROLNS, 22
T, KFETIZL U TIADORG AR Y R—=_2 020 LR OBEIZOWTER L, K
U K= 3 b — VENER EICEETIBRICHVWONIME T, &4 B A2 1h0 ., &BIRILY.
YK T I v R ~v—RELL OEREHEENTRERSFTH LY, BRENEZRY F—
NRIVBIET R ) ESTA—NVEEN LIS TEMNES TH D72, 8L AN REZR ik
EEZOND, AWFFETIIARY R—= RV EEN LTEBMERT T~ A 7 at—Z—DIEF I/
SR MIL AR T2 ECHOARRFIETHDHZ L2 RT0, HHEMAZFEK L, MLos+
JETE RS DU TR ERAEZ L 0 B L 7=,

[58] WifEoAn - RiRRHIE S 2 i~V FTF 74
P — TgNano) AT 2R Y v L& U8R NP100
 R—oR3 9k H (2 mg/ml) ICRIESY, IR LT
RY R=RI VUV EEREITo T2, ZDH%T =F HF
F =S FTHD 1I-ANAT MU T UBRIETIC
BiEL. NY F—2 8 LT A — 05+ E Ak
IEm, HBoNTHFEMATIZOWT gNano & WV
T I-V Rt 2 5 L7z,

(KR &BR] ek, MILziih b A 4 Eift
D 1=V FPEICOWCEHI L 72 & 2 A, EiflcIiT o
e hyo 7= pHAETERY 72 1-V Bt N S vz (Figure
Do ZhIE LI-ANDT b7 T h R FREITEH

Stz T, TAHUHEETICBWCERBNT = Figure 1 I-V measurement curves of pore
FAbT BT S, pH 4128V TIE I-V Bk & .(NPIOQ). ip different pH . after the
XA ML R DA, pH 10 TREFTOT =4+ immobilization of.poly.dopamme and 11-
(BIZ L0 £ Ao OBENCH A E U7 B & R mercaptoundecanoic acid (MUA).
BB LT EZDOND, LN OARFENTBELMLOEELTEL LTHAITH DL Z LAVR
SN, EEORFZ2RY F—3 VEIZEERT D 2 & THMIZG U7z B H e fMifLo R e
WARETH V| IEFITPHER S NFIEL Y 5 2,

(B8] A2, BABVFREN - 4 /2 R_R— 3 U REHN LB+ 2 B CERRHEE 7 o /5
2 (ImPACT) O—BELTHEELZHDTT,

(%35 3CHk]
1) H. Lee, S. M. Dellatore, W. M. Miller, and P. B. Messersmith, Science 318,426 (2007).

Easy functionalization technique for a small pore with a polydopamine layer

Yukichi Horiguchi', Tatsuro Goda', Yuji Miyahara1
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TOIVLTIR-TO)IBEESKTILERAW-BBERLEE
HIEA A=)

KIBRFSERER D TR W - (LR IS5 B
OKRBHER, RETH, AR

[#=]

HIA A= 71E EMBEOMPILHRROBENICA I TH Y . ZIRICHIRE A A —V
7 D7 DA OFBIULHEIN A BIBNICHER SN TW5D, T4, Chung HITHMELFIETH
% CLARITY {£4BA¥E L7z, CLARITY iETiX. O~ U Afllika 7 7 U A7 I F(AAM)7 /LT el
L7=#ic, OFEZREL. OAEDEFRLHFE 22 L TEIELL TWD 12, £ DA,
BTN ECEi SN TR Y . 7RSI IERE BRI E T LVEMIC G ST
W5, BIULEITORIGRRER 2 %E 2 5 & thx Rlfds 2 MHgIcazb 5 2 LnEENR D, Fix
X, ZTNETIE, T=F L MEORF L RAVKRUEES U U AES)E AAm & NN-AF LU ER
727 UNT I ROisAA)ZILEA LT =4 UMV 2 WD Z LI X - T, fiiH L7z B
(b2l ITITAD Z 2R L CE T, UL, 7 =F MV TIITREEM O L - THAE L.

BEOFBEERM ELTE0 B2 653, L, ftadtE A E(GFP) 2 %8l L=k 4 =
DFETHEIL LENA A=V T EAToTE ZA, MIEMENWH L TCLEST, 22T, K
PRI, 727 U VER(ACA) & AAM DILE AR L2 W CiEI k21T - 72, T4 Oz ko
FARE OB 21T BIMIC BB A bhig L7z, £ LT, GFP Z 381 L 7o Mk e Al o
O LT D E A A= v T 2T o T,

[ 55]

fi2 Ol (. BRSO, M, B, TV Mg B+ Z5EG. §5) O A (3 X
2X0.7 mm)iZ, AAM/AcA=25/75 DHAZKKDE /) ~—, Z HIZ bisAA, VA-044 53 LUV T 7R
VAT NT e RERBESE%, 37 CT224WMES L, M s 2 ER LT, RaRs L
ZERWCHRRA AL 4% T U U EREET R U U ARG LAR Uy 7 7 — CHTESIEIIRE 5 L. R
BOBREET oI, =F L7 a—ilig Uiz, F@ROMko &AL ZHm+ 2 & &
B2, BB OERE O HNBLE 21T > 72,

[fhER L E 2] AAmM SS AcA

fili & Dfifids DZELIZIB T, M, i & ' ITHEE

brz 3 HH TmamWZBMERG O, —F ., M,
N, WENE. DMRIEBRZE 3 B BIZBWTARET

HoMm, BrREM BHEIZBWTI D EAMERM EL
Zo LML, EBIX 1M1 B CHLBW{LT& 2> Figure 1. FIuores,cet?cg irptagingt_ ofI t_GFP-
i o S e

a2 7w IO CEALLEL L 72 GFP 288l Lo~ 7 A DRk DO #OBlE 417> 72, SS

DYe L3RRV | AcA TiE AAM OLDYE L FRBEOEWEtpsgigisnez (K1), Zhk

. AcA EHEAGEKRTNVERMWD L BEREAEESEL 2 <, RIZEWET 52 &R TE
HZENbhol,

[BEE] ~ 7 2 Ok~ 22l GFP A 8B L 72~ v A O kLA TR S22 R bt A i BRBE R
B ORISR, FORKFPRFPE LEER O/ NS 2802 1 0 £ 2h SREb W72 720 e,

(2% k]

[1]Chung, K. et al. Nature, 497, 332 (2013). [2]Tomer, R.et al. Nature Protocols, 9, 1689 (2014).
[3] Ohno, Y., Matsumoto, A., and Kojima, C. revised.

Optical Tissue Clearing Using Acrylamide/Acrylic Acid Copolymer Hydrogels and Their Application
to Fluorescence Imaging
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NADBEREDHZEME LI-HEEEFI T 7ILORESE

VBT BT, AP RRCE
OfBH Fofd!, Hoh B2 (8 MOT2, W HILL FyT VA F=ml @ B

[#5] Wz LERGFT~E T 5 DS IZL - T, IEFMIICHT28ERZMZD & LI,
H oM L, HOREEAZF LTI ENTES, ZNEARICTI2RALE LT, 5013
TR ED . DAEMLICEFE T S Enhanced Permeability and Retention (EPR) ZhFZFIH L7z
HONEEREZINTWDEN, ZONEDHRIT L BN AEL DRI IZIBRA NS D, £2T
ARBFFETIE, MAENLA~DRFRM 2 M ESE 25720, EPR ZhRIHN A, pH JeE MR E A TER
EOBREM AR oE o ~T U T VOB EIT -T2, T, DAELEL TIX pH OFFHAS 6. 5-
6.8, T2 F¥A b— ALITHE SN DERIEA LT 3T TIE 5. 0-6. 0 & IEF#RE, Mg &
T pH PMEFLTNWDHZEIZEHL, EPREFBIZE o THRATNIZERE L@y B0, 2
AEBNED TR pH TS L CAREE L, N8 L7= Indocyanine green (ICG) ZfkHi4 % pH IRZ
F T I BENVDORREEIT Tz, SDIC, BBVRIEEMAGDOESZ EEHME L, Kimic7 U4
TAY h—=T7RmN T e — T EOKREBMEEZBEATHZ ENTEDT X e KR OIS
BT BB ~DOEBMEEEO DL Z LA E Lz, BIKBEREMES D 7%+ U 7 OBA%
iTo72,

[Z28R] 23 AN ELRL & R A4V 0 %o O oDt Hydrophilic moiety | .
pHZ 2 —7y FEe LT, TRENDO pHIZINEST D7 1y 7 o~Jo cN
EHAKRT vy 7 RO TRIEOMBUEIET vy V@& p . Ao
A LE (Fig D, 0%, —ofrelecitre R "0 <
ﬂéﬁk LOO\ 1CG %W@ L/7LCo * LT\ pH 5.6-7.4 OD%#K pH-responsive moiety R

BWT, 2O BADOMRMEIFRIELE L HOEART FLOH

1 ha J a N N=1V/AN
R T, R, B MROE  v—olkRs gL, & PR Ry R

HELEIEDLZ LT, R EINBINEIC X Y iz % s

N OSSR ER LT (Fig. 2), 2Oy Fid fkx A H?N& éﬁ%
B LR AT T S ) BRI o T D, ShIE, M G
T DOESFEHNT, IRELALICKT ARSI FRIER DR Thermoresponsive | o 0
{b.& Lower Critical Solution Temperature (LCST) DH|E moiety PR

EfToTlc, AT, @i ez R Loo, BRRENE 2 3f Fig. 2 JRLEEISEME S 45T
1l 2 T BUKIER /7% ¥ U 7 DGR E T2 12,

[F5 5 & 552

maT BB W TR, B, Mo pH (pH 7.4) & K pH TIE I BADHAEL T
HZ L I BVAE L RETEEOMIEIC X D ERE DM R A LI, ZOAD=ALIZLY
AL, MEFO pH TIZEYE LTV 166 23, DAL BWNW T O EERKT L &
T, ICGIT K DMATNLDIEIRE) I A A= 0 TR CE 5, B0, 2O _fEOEy It
NERWDZ LT, IC6 DN TOEEZfEICT A Z &, pH I&E T v v 7 O pk, ZH R
T —FIC LB IEEZ T, BEICEDADAENLTD pH BREDOEAL~D%IRN E Vo 7z
F—H— A A RERIZOISHBRRIZ 2 5, IREEISEMER 0TIV TE, K 30C E 39 CEERIC
FNENFEEBNE X TWA Z 2R LT, 2T LY., EE~OEZETHIC X > TERIRIZIS
B, BHOHWTIREWRIEE A S DY D Z & T, BIRIERZIC EPR ZhRIT & 0 EERBALICERE L,
EOF OB AR T, BEAZSI SR ITZ L T, BESAN COMBEYEDm BRI cE 5,

Development of functional polymer materials for cancer therapy and imaging

Kazuki Sawada', Kento Kannaka?, Kohei Sano?, Takahiro Mukai?, Daniel Citterio!, Yuki Hiruta'
Faculty of Science and Technology, Keio University, 2Kobe Pharmaceutical University
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HlREEE B R L - HAEBHRET > h—BRTF FOER

LR TSR R A 7 5 T 5
> BT KA T
ORBHER | e bl | AT, TEHRA, AT

[(REE] #otaRM LizfilaA A —2 0 703, Bl oRNEiEZ 304 2 ke LCER
SHTWD, B, MIEERIE L LT, SRR E ST 7 BOPUAO BRI &
0L HOEEE LN ORFEENL L OMBMEM2 EBFHA S TS, Ll flaattse,
HOCORERBNEET 2R EOMENEL D 2 03bh 5, ZO7d, [ERMlamEtER HIEIZ LD ZE
IR & BT D BN EEN TV D, AMFFE T, MBI Bl L 7o & N7 HNEE
AFET D Z LIER L, BOLEFETIE#SRT 2 Z L3 HRETH Y . MENSHIE~RET 5 Z
&N TE DAOERAIEEE T o =N TF Rl LTz, 77205, ooV v 7 AT F K
ELTHBND 6K ~T'F R = ATHOEMAE T > —RATF F2 Gk L, 5o
NTF R a2 OISR I DWW TR L7z,

[ 328%] Fmoc [EFHE R % V€L RinkAmide AM resin

(0.6mmol/g)» &> BHIIIIZ~TF REMEL, Kol R oo

K27 2 LTY oK)k, POBICEHA a~Y v H 50 |

U A%GHT %5 AAALAAAAALAAWAALAAA §l51%  °§ 20 -

otz KT F R LTz, Zh bl g L L, © 10 -

N Az 7 ¥ =0 RIE LT 2RAK <7F N, 4RAK g _18 ]

RTF R, BEW 6RIK T F REEK LT, GHh Eg 20 -
FRTFRICH LT, = FU v AEBL—F - 2 5 +SDS
A F ACTRATRERIE B3 H7 1 (MALDI-TOE-MS) 12 k. © 195 215 235
WEESHTZIToT, ~ MU » 27 Z& LT CHCA Zfi wavelength (nm)

FiREE £ CHWMN LIEBEEOR. T b= R U b Y 70 R )

o 0 EE=70:30:0.1) % AV o, k<7 F R ks X1 OK~STT RO CD A7 b
AL, HAbFT U A (10 mM) ZETe b Y A-SEREER ( pH7.0,10mM) 2 JALE
LY IR (0.0mg/mL) (2% L CRRE ZAaM(CD) AR Y MAZHIE LTc, & HIT,
#OLtFE (FITC) % N Rmlxt U TERR L7z a0k~ 7"F K%, HeLa fifid & & H12 1 FFfH A
V¥ a— g o, HESA L —BMEE(CLSM)E W CTRllla 2 8153 L 7=,

[#8 L %&%] MALDI-TOF-MS [ LV . HEID~T
FrOEEE—I7 MBS (F—2%4lK), CD -
BEDOFER 222 nm (2 a~Y v 7 AHEOE— 7 2k B
i (K1), MIaBEERE 28T 5 72 D8
L7z RTIOVERET h U w A (SDS) DOFFE T Tl
a~Y w7 AOFMIMERE STz, CLSM % FH 7z
WBEROFER, T LX =N N RIS =~~~
F RIS AT 5 Z Enbnoi=, —H., Hila

2 HES L —P—FEMEIC XD
HORBIZE (£ 5 2R4K,4R4K,6R4K)

WES~DZIE HFED b7, BEBREN ST E 5 Z AR s (1¥2),

Synthesis of cell-membrane-anchoring peptides for cell labeling

Wato Oba', George Mogamil, Nobuyuki Morimotol, Yoshiaki Hiranoz, Masaya Yamamoto'
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MESHABRZAWE-EEA A VB - ERFEFOTME
7 LIILEX—niRst

'HORERERI R SRR ERFR AR, 2O ERERIR R T2 e
Oz, & thr 2, MEREERA 2 B M2, tE &2, W MR

[#65] ERICAVONIMEHT, AMEERROEBESSHRERIRILTONTEY ., TOFTHLERE
Hﬂiﬁmt%wm@ a3 720, EICMMENERINDA T T2 T, A ZBNTH
DR EEIZ R LC0D, L, @BEMEHIERIZ L » TEBA A v 2RERIORET 57
w ﬁ%@% X DB LD ANE~DEEL B ETLHIVNERDD, 72, &R7T LV

—IIEBA AU NRRTCRIEICELT- D, AT T NTFAL ZADBELERBOT LLX—
ﬂ%%ﬁ%%ﬁ%ék%i%ﬂéﬁ\:®W%Ko®f@ﬁ%ﬁﬁkh8ﬁ%ﬁ@%o%ﬁ%ﬁ
W*ffﬂé%%ﬁ¢ﬁ@%%%WV@M&E%%K%HL\@ﬁkw5ﬁﬁ@g@gﬁﬂ@7
L= 2R A TE 72, AKETIE, 2B 7 LLF—0OMEFNZ a0k (Co).
w0 (Ni), 8 (Cu), NT7 YDA (Pd) X0, EREASBEMEHIZHENTWS T, %@7V
NR—PERNT L A EH IS TORWEY 77 (Mo) 2RI, I HEER 2 H O 72 3 2
EhiL., £DO7T LAFXF—MOMEFE2ITo7-,

[FE5r] FEHITm IR OME R 2 Ao, BREBRVEIKIZIE pH 3.5 (S L 7= IRk 7 D A D N T
. ZTOWRICE ATV N T U, TANT XU, RFEEZRIMLUTZ AT, pH 7.5 12
FEE U7 b U AMERARETR . & OTAHRIC 10 vol% 7 2 B Vi,

BEMZ TR ZTEUCER Uiz, B 2 hnsys ek

OWIEX 271, RBRTIE. ¥ T A v — L OJEEIZRE

ZREV O, U a=T R EEEFEDT T o ERIER

FCRBIRG & L BICAN, Y =—h—TIE & 9 &7,

AEBRRIKIL, 1, 3. 6. 18, 24, 48h PaEFICEI L7, |
W@&ilm%%@%%ﬁfw%ﬁ%ﬁbfﬁﬁbkﬂ%

DI PICE ENDHEBEA A DIRFEZ ICP-AES I X

DHE LTz, IWRIZEBDHERIND L DIZONTIE, &

JBA A OENALIREE & 43 Y EEFHC & 0 Gl L 7=,

[FEFREBLE] MEEHRBRN G, EILEOBBEA A OEEEH 2N /e Th -7, Co,
Ni. Cu, Pd ZATIFHICEB W CHEHEIEE DR A 4 OERBPWER S, Ko x 78RN
TFHETOIREFICEBNWCTEEA A OEEENEKRT LI ERHALNE o7, —FH, Mo 134 v~
R BDIFIEL %b%f\ﬁﬁ@“®4ﬁ7%ﬁﬁﬁkh8$t&#oto_h6®F%#%

EIEA A ERHEDH L RTE L DRENERA A OEBEICHEEL, T LT —HoLE
KAD—DE7poTNDHI ENRBI N, F72. Mo L2 ﬂ%@ﬁﬁkii@@ REHR~D4
BA AL OERBPEZVIZ W ERbhote, &5, RMERERIEE KT 5 R0 H6 41T,

7o & A MBBER RS IE SN DI EDEREAZZITTH, KEOBEREICB W TRE S48
AFATTLWETHY | R, @BA 4 OBRET~OERMMNKRIEIZIHE S5 2 &R
BENT-, ALY, ARBREDT~DOEBA T OERBO LT S E&BMEOT LLX—E
WITFERER & D Z & A AREIR ST,

Investigation of relationship between metal-ion release and allergic property by accelerated dissolution
test

Yasumasa INOMATA!, Yusuke TSUTSUMI?, Maki ASHIDA?, Peng CHEN?Z?, Hisashi DOI? Takao
HANAWA?
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BLUEKBERADAHILY A FREICE>DTHEREINEREEASAERLEIC
BElTB)BAILS D LD

DA PN I v M A PN 2 M
Oﬁ?ﬁﬂfﬁ YRl SR ZE2 OBREF BLEE2, TH (B2

[#5]

FUARE (LLF SBE) ZH WA F I AT 1 v Z7{EIZ X 5T, CaO-Si0-P20s 72 £ D L5377
T AR I VIV T MEEIDTERR I ND Z EIFXA HHILTWD, ZORE, T AR
HHD Ca A F 2 DIRH K, FHUTEED Si-OH FDERLN Y VLS w7 MMEB Y DI RS
EICBWTEETHLIEEZDLN TS, LNLERL, 2O O0BBILI—2oDH T AN T
RIFFIZE Z > TV D720, fll x4 DR EZMSL U CHIE L. FEf L7-AFgEIXig E A L7\, 22T
AFFETIL, ERE LTCTHRETNT A%, CaA A VBB LTI A FE2HNWSLZ LT 50
B % ZEMMIMN S, 26 % SBE IZIRIESETBEO U Vv o 2MEEM O EGEE %
BT,

[5£5%]

Ca A AL DOWEHIRE LTH 02g DRIRB LA M (CaCOs, ZEEERE 2 #, Mexico FE, =
FH) . HERE L TAERATET T A (SiO,, Si=99. 99%, 11 mmx12 mmx1.0 mm, 7 = x)%@%
L7z, SiOFER DA, b L <L SiO FMUZ VA FEHFHET-H D% ZE 4 28. 6ml D SBF |2
36.5CTH 1~14 HREIRE S BTz, FEREmITK I NI-rH OES L OhE 2 E B E 1
PMEE (SEM) <° X #REIPrEEE (XRD) ZHWCRHMEE L7z, F727 — U B HBRRIN G
(FT-IR) o /L F—8 X o (EDX) # W T, T ofsakig., Motz
117,

[#5 5 & B2

SBF |Z SiO FEM D A 21298 L 72354 RIERFRNC £ & 3 R E m 2 B 3R S e o 7=,
—J5 T, ﬁw#%b%smx%ﬁ%ﬁ_ﬁﬁt By REIELH 1 BHEND VYA NIFHED
Si0, FEtRF ml ﬁwn&fwﬁﬁﬁMW%ﬁﬁbto_wﬁmw IZ. EDX £V Ca°P & %
N5 &, FTIR 725 PO #EANDTET D Z EXMER STz, F72 XRD /3% — I BHIEEAZIC
BWTE, IR E Th v, EHERR OB E & bIckEabT 2 2 RS Ez, Ll
R G. ZOREMIEL, SBF ICEm T T ARSI -BRICBIE S NS BHELUT % A4 N TiEk
<. ZOHIBMETHD D VEBKEBEIN VDL KD THDZ ERHALMNE o7,

The effect of calcite soaking in SBF on forming calcium phosphate on SiO; substrate

Hiroki Saito', Takeshi Hirai?, Hiroyasu Katsuno 2, Toshitaka Nakada?
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BB Y B REEEERT 2 RECERENRIERRERA Y
T —HHOER

UBPE AL A A T« 2BAPE X ORDIST  + 3 BVE KIE T3 #ERT 72+
OJINEALE 1, BERHE R 2, AR 13, REMH— 13

v

[#=1
T, JBIRELIE - BES 7
%, WEZIISE L Tol
RAEHE T 2 RIS E AR AL
BARY ~—OWHZER T HhiL T
%, TARFRIRRME DR BLTIL, &
53 F BT T DR OKATEAR) %2
FRIET DD DRER L, — K
AR TR (— KRR ~E E T 5
AR 7 [ E AR (Gl A AR ) 28 46 22
THY, TOREAIEE LF
(CPEORMES D Z & T, Ry Figure 1. Preparation of shape-memory materials folding to mutiply folded
RIGR DB ITEDTER~EIE T ghapes.
%o Z 9 LIIRELIER Y < —
THGEMEEZA T2 b DI, ERME L E~OIGHBEfR S TWD, LavL, IERORFEER Y ~
—VERTFEETRIREZRTARIZIZIR AR D 0, /NS <D BATZRIEDDIKA 2 I ~TGIRIEIE T 5 7 4
N ADVERUTIE G T DD, £ OWDIKMN > TRIEN ST 0 B F - T REBA~TIREAL T 5 SR EY)
OERIRETH 2, 2L, TV BEESTRBOFRAERT 2 2N EE LW ERFEERTH D,
CHETICEAIE, BBULREISEE 2R T AESRIEIRLIER Y ~— L LTRIRARY 7 e Z
2 I+ (Branched PCL: br-PCL)ZAUE R Z BHIE L 72 D, A l8l, ZRIGRTOWIRAR Y ~ — Z Yo SR g R o
Nzt L, BROBRATD BATZRIEMGET 2 2 & T, $la MWD 2 &7 <, BHERIR 2 KA
TR & Lo REE M B OB I i Eh L 72 (Fig. 1), ZOFEZHWIUE, 10 #H Lo X 5 (28 5E
Ir 0 BATEEHEIRTER A~ ERHE T DB ORI AIRE & 72 D, AFEEXTIE, br-PCL 7 4 VA &IV B
T Z & TIER L 7o IR BEO TR EIE REIC DWW T, & EIFHI &2 R A T i R A2 5T 5,
(28R - 2R - B4
¥ 8 il DK F: A A 3 % polyglycerine D 7KEEH: & Bilhfi /i & L7z e-caprolactone (CL)?D /3L 7 BHER &
2k, 1 KH=v OoEASFEDP)=19, 26 ® br-PCL AR L=, B Hi7z br-PCL Z INERREL L,
Hexamethylenediisocyanate (HMDI) & &1, ZUGELIS S S Z LI2X Y, IEF B O br-PCL 7 1 /L A
CFslE)2FR L 7=, £ LT, DP=19,26 ® br-PCL % SCFffE D572 2371 0 BTk L CORIREIEE &
L CHER) 2cm TEBATL, 4 DT VI L THOMA L THRERISETTH 2 & T, 3 @EEL AT 2 IR
87 4 /L L&A1z, DP=26 @ br-PCL X, DP=19 ® br-PCL & iz L TH) 10°C AR EIIRE 2 @ 2
EEFIALT, TV A LR R LR ~—2BAM L T Y BRIEF 261 Lz, £ ORE, RE LA
(ZfE-> TR L72@ Y ONERFT, BFEIZ 2 BT 0 B E 7S DT OIIRICEIE T 5 TIREEE 7 «
VB EAERRRIRE T H o7z, S BIT, IR o T2KRE (—EpRR) DOIETTEO MRS &M O BREEA T 0 72
TCENDZ LI ENEFEHELENZNET 52 L2k 0, BRIEERE Z E RS L7,
(2% 3C#R]
1) K. Nagahama, Y. Ohya et al., Biomacromolecules, 2009, 10, 1789—1794.

Preparation of temperature-responsive biodegradable shape memory polymer materials realizing
stepwise multiple shape-recovery to folded states
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Materials and Bioengineering, > ORDIST, and *CEMP, Kansai University, 3-3-35 Yamate, Suita, Osaka 564-
8680, Japan) 1Tel: +81-6-6368-0818, Fax: +81-6-6339-4026, E-mail: yohya@kansai-u.ac.jp

461



2P-090

NOFYTENO—RF ) T74 A—EHEHAR Y T~ CREL-ES
K7 L BED B

RBRRZFR A T FER
ORIE  EW - BRAE W - T ¥

[#E] ARERZHEEZ AR E TRV —ICERT B20D T =27 T T LT3, R
RA T T MR RO ENTWND, ZD7, EROEBEEM G S T EMICRD 5 AR
BUFMEOmWEM, 7720 bR THRNICHEDIALLZR2MEZE L, BN WEEEEEZ oA
Ko ZFVEMOBRITEAE ThD, N7/ T )T —RA BC) Tk a—RAF ) 77 A 3—
(CNF) 6720 | 99%LL EOE KB EH T HAEMEEMENA FaFUCfiES T bihd, AR5
TiX, BC @ CNF R ZEEMARY v — TERAICHEE L, mEEME P ORRER A Fr il
AR A B LT,

[3=8R] iz, 77 VoA LEA BC (AcBC) 7 /v Z1ER L7, &IZ. AcBC 7V % p-AF
L ZOVIR CBET B U D LOKESIRICIRIE L, BRAGANZBARER Y > E =7 A (APS) Z MV, 70°C T
24 BRS¢ % Z & TBC # /b0 CNF EHEIZHR Y (AF Lo AR T U 7 L) (PSS) &7
77 ME L= (BC-g-PSS), ZD#, 34-=F L IPA XL F 47 = (EDOT) D/K-DMF (1:1) 43
Bl ZiRiE L, BEANC APS Z MV, IR T 48 BIfIRIS &85 2 L THHOEEM N Kb/
)V (BC-g-PSS/PEDOT) %1&7-, i\ T, {ERL L 7= BC-g-PSS/PEDOT /L O [ o & 38 = % |
E L, MxTBC 7 /L® CNF OFffEtiE 2 FIH L2 8ERORGIEC O N T HE Lz,

[FER L EBR] EAMEFHEMEE (SEM) (2L Y BC 7 /Lo CNF 7 PEDOT/PSS J& THiE &

NTWDZ ERbholz (Figure 1), 77205, 777 &7z PSS 23 EDOT OEAERDT 7
L—hE LTHREL TWVWAD Z EAVRIB ENT-, 4 WA L DEERAE) S, KT 0.3 S/em D
FWEEREZRT T, GKED 2% ERFL Wz, FEDEKEW CNF [Zih> T
PEDOT/PSS Z¥EA$ 5 Z & T, @EEMENOEEBKELER LT, BC 7V CNF o257
B, KOBRFIPEL . FEFITTHWIENIZ X BDJEMTHKRE K LTINS 5, LaL BC-g-
PSS/PEDOT 7" /L D EHERAERIC K 2 T P58 B RN Tl JEAMEE A 90%IZ 3817 5 e Kt /11 BC 71
DFY 70 51210 L, PSS ZE AT 5 Z & TBC FVOMfastta g & 7=, £7-. BC 7 /L® CNF
DOFEEREIEIZ R LI 8B R ORI b #ERE Lz,

Figure 1. (2) [llustration and chemical structures of the present conductive hydrogel. (b) SEM images of BC
(left) and BC-g-PSS/PEDOT (right) hydrogels.

Fabrication of gel electrodes with high water content consisting of conductive polymer coated bacterial
cellulose nanofibers

Tatsuya HIGASHIGAKI, Taka-Aki ASOH and Hiroshi UYAMA
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BEREMICRIBERIRTERMHM~DICAZEE L
S FRER ) 0% X5 U EBEFIDE R

'HOCERE AR AERAPE TR AR ARTR R B
OZmAt=F ', AHEEA . MAEE . B RE!

[(F65]1 BUE. WA EH
7Ty NEFD X ITH
Exapig L Lol £l ~D
NI OBFIZBNT, b
DR AL IDL Y G
R A 58 B D B2 I A3
ShTWb, L, 2D X
DI AL NI E WA
o, WERO=F
AVERENEE I LTH
A, FZ T, LYy %E A Figure 1 Schematic illustration for degradation of photo-cleavable
N DR TR 2 AT 23 polyrotaxane crosslinkers.

Hi v REZHTHL L O SR A ORESE A BIR L. e tEAR Y m 2 %4 (PRX)IZE B L7z, PRX 1
BRI TH D a—cyclodextrin (a—CD) DZERERIZ poly (ethylene glycol) (PEG) ZED#IRE
DYNEB LB FTHY ., flimnFHICHEEDOR-E L EANT L 2 & TEREORITEICHT 5
IIRINENEIRG T2 Z ENARETH D, @m0 THICEAN LT RS G — AT T B
52 LT, PRXEEERKROFENER IND, Lo T, 0fEPRX 25 Z & T, fifthfsakk
IO T & & IR RIS E SR S D, ARAFZEIE PEG SHNEBIZ 0 eI T D o= |
O R_UUNVEEA L, a-CDIZ 7 FNAERBIORA X 7 U v A V%S U7 fi#ME PRX 2846
KEL L, ZOBERERIR LT LUV ) ~— Tl bR 2 ERL L S LRI 5 kB
SRR DAL 2 5 L 72,

[HR] o= bF e~ VA NEIC b DI iRVE PEG & o —CD Z/K¥RIRH T 24 IRFRIHFEFR R
TR v ¥ 2% ORNGE T X~ o F U FFERTEE LGt PRX 2GR L7z, 2 @ PRX
(2R 365 nm DEANLAE b RN, A XPbRZ v~ N 75 7 ¢+ — (SEC) IZ & 0 oy figte %
FEMT UT= IRIC B PRX @O « —CD IZ m~butyl isocyanate & 2—-isocyanatoethyl methacrylate
FAEAE Lo figtE PRX 2Rl 2SR L7-, LY T /) <~ —IZ (+/-)—camphorquinone ., 2-
(dimethylamino) ethylmethacrylate., Y&45fiEM: PRX ZEMEAI 202 TR L. &K 465 nm O A%
% 2 o3RRG U T bR 2 ERL L 7o, 2 O IR DR RS IIRIRE 135 IEHEE  (EZ-test) IZL Y
HE Lz,

[ERBLOER] o= b XUV EEH LIZPEG & o -CD 25 722 5 Y653t PRX 2 &Rk L.
KRR IEBARATIC X 0 Z OREE 2 iR L=, 2 PRXIZEESDE (365 nm) RETIZ LY o —CD & hH
U, R L7=2 &3 SECFRATIZ L W bdvo Tz, —H T, o= haX_XU UNEE & IR0 IES Rt
PRX 1 ZERAMEIREHIC K D BB D LT, oo= hu XU UV IROJEBIZIC X D PRX M3 o ik
PRSIz, HYE PRX @ a-CD IZAZ 7 ) aA VKB LD 7 FOREERM L7 ik
PRXZRFGANI L O v/ ~—IZ8MRE L, ATt (465 nm) BREHZ K 0 (A Z B LTz, 2 D)5y
it PRX ZEAEHIRE AR D5 RRBR 21T o 7o b R, SRR L 0 S LR D e K5 iRGREE DMK T
THZEBHLMNE o7, LR D | SIS X 0 A TREE 2 HiIH L © 2 60 fgtER U
02 X UBRERIZ SR T E . MEROREL DR WA ~OICH PR T 5,

Synthesis of photo-cleavable polyrotaxane crosslinkers for non-invasively detachable dental materials.
Hokuto Santa!, Yoshinori Arisaka!, Atsushi Tamura', Nobuhiko Yui!

"Department of Organic Biomaterials, Institute of Biomaterials and Bioengineering, Tokyo Medical and
Dental University
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Mgk EDHEERICE T SERFREMBDHR

FOHD T2t R 22 R e T B Eft
OJFAR  fEK - HA PSR

ARNER T, HIIRAM I 72 & ORI Clli7z SHu, HIIRPNANE Z R 7 B2 ERN SR E IR
it L= /KEBRE CTH D, MINIAZR T TWDAERBITI Y VIREN ORI TRBY, Mito
IRWIBEA 3 DK EREED D RET 5 K O IO NEIZEE v | EDOEWY Ui AT VALK
BREECTH DEDOIMUZ W CTIREME 2R LR b ZEHB 2R L TWD, Thbb, Motk
& EORIE. X R EOEIRE KRR AR o T ARIES B 2 R R 2 o> TWDH I & T
H5,

Mg &L BT 55 5D D N Tz 7 A AXBERKRETH O | MR & W9 HRIE L 132 0mtER
KRESEpD, LizloT, o rOESWEN R 2 WE 058k L7255, 2o
DIEWEFIET 572012, EREROOEIEICE DY D X 912, KO FNZEOEINEZE
ELUTCHEEREm EMAEERT S, S50, KICHEMLTWARES ., BREmEMAEERL
WAETDHENS O | E—IRREE W) RRRREICL Y 2RO OMBEEANHERINL TN D,
bivbiit, M/ 7 EOMmEinose X v R BOWE N2 5 ERFE 4 EHT 570
Wi, MR FF > TW DB R RENLETH L LB X TV D,

KIBMEE S F O, EIREICR D @y FHEIENBUKMEEZEZ LT, BEOAND
FBET 2580355, Fro. @O T8EPKSFEMBEER LN S 307 Ko BER—IEAR Y
BEL, a7 _—LEEKTHZERnHD, bilbiudx, Zoareir~— MRER, ZOW
ERDOES TR AT LR ARE L TWD 2 EnD, B F#HOEIPHERE S, L7 KIS
STUCHMEZRREZEY . REbENIOER L TWARETHL EE 2, ZoES TR (2
THEAR—F) ZETFARME LCHIH L, Z0ES FiEMERE Lo/ MWEEE IOV THE L
T&E 7z, RWFETIL, KOS BEL TEoFEMEEZ KT 54K Y ~—& LT, N,N-dimethyl
acrylamide (DMAAm) & B{/KIEE / ~— T % n-butyl methacrylate (BMA) & DILE SR Z RN (R
X—241), MRS & OFEAEAEH OIHNZ DUV TRGE L7z,

4,4’-Azobis(4-cyanovaleric acid) & 7 ¥ I VEAMEH E LTHW, 7V —F U BVEAIEICLY
AR NVER XNV EEE AT H DMAAm & BMA & OEARPDB)Z A Lz, £7-, i/
WA FERTIE, 7 /A8 A L PET MM EIZ PDB EEGRA{LFHERM L=, AR
P X0 BRE UL U 7= 2 i MR (PRP) &2 AR U ~ — (S A AR 2., 37°C T 30 & L=,
BRI FICEE L/ MO RS TR b 2828 L8 2 A, 1Tmol%® PDB L EA{K
(PDB-17)23 L/ MK DBEEEIZ BV T HIRVME 27~ L7z, PDB-17 2ME—IRFA 7B L 7= U ~—J&
HafE A2 TR L, /MR OS2 M6 Lz &

FA D, —T7. #4287 EWHEI L0 ) e CHs
Wﬁﬁﬁﬁﬁﬁé:eﬁ%\mW%EW%lwmmmﬁ—?{—WrW—J—£W£—%—
n

D& @ ERoTND, F NI EWRAEE CN /é /cl:
MElT 52 b N EDF A 2 07 “N—cH; 07 TOC4He
BIEHT B bICEER T 7 04— BB, S,

AMFIETIE PDB E AR L 2 NI H LD
W A5 FEERIZ DUV TRRGIE L 7o AE R A& 7%, Scheme 1. Structure formula of a PDB copolymer

The effect of a polymer-concentrated layer on the interaction with blood components

Kenta FUNAKI, Takashi AOKI
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Technology
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VHORR R TR TERE, 2 UK R B R T 5E R
Oty WIS, KM 82 O Kb ?

(51
NA R EERESFIZBWTIRIASISH IS TEY ., BTY in situ TT AL ARE/ A Y
I AT NN, EORBRBEENGER SN TWD, ERHAANA RaZussnT, MfEe: %z
FE O ~DEH ORIRBFRE & /e > T D, Lo T, EREEEEZEF>A =7 ¥ 7V fh
HEPENA Fa VOB RO LN TND, Fxid, ZA~OMFEEOM ER#RE ST DR
U XY PR)E, EREAEMMEICHEETF CER LTZ, PRIZ, ObRSD &2y 705
FRARMYAZELCHEEED, V7T H AR UNAT A REEDIRETH UIAD =5+ T
HbH, KW TIE, 7 a7 xRN UL E YA — bk L7z PR(PR-diol) & 7 vt 7 = =)L\
VIE(FPBA)ZERH L 78 7 F (Gel- FPBA)Z Gk LTc, MAA ZIEAT HZ & T, VA —/b-Am
B DZEREIC L 0 . BfENE &2 Fr o AR RE A in situ 224G ~A R o Z L OER & s L= (Fig.1).
[£5x]

2.1 7V =Y =R ~=—DE KLU

TV R—L&ZHNT PR O 7257 XA R AL H
DK AV F—{k L. 'H NMR, 3C NMR &A% T
BTz, o, HEETF 0T I KTk L, NHS 1k
L 72 FPBA )i~ &5 Z & T Gel-FPBA # &% L. 'HNMR,

UV-Vis, FT-IR, TNBS 7 v & A2 X 0 &M MR LT,
2.2 Gel-FPBA/PR-diol /~A K & 7 /L D YERL K OGFAR , o ,

I FEE30 W% D Gel-FPBA |=%f L. PR-diol R 1 gL Figl Schematic illustration —of
UF— /LD TL(PRIeq). 1:2(PR2eq.) & 72 % k5 (z50°C hydrogels composed of diolated
TIRAH. BRICAHLTYARER L, = ha—, Ppolyrotaxane (PR-diol) and FPBA
L LT Gel-FPBA OHTH F A% {EM 7=, 18 5ii- 4 modified gelatin (Gel-FPBA)
VT, SIoRRER, BEhFREBERIE ., A B 21T -
7=
[FE5 & B2
3.1 7V H—Y—R I ~—DEMMLUGHE

PR-dioll D& f%lE. 'HNMR (281} 53.2~3.8 ppm. *C NMR
IZBIT 563~66 ppm DA —/LHKDO B — 7 LR SN
72o 'HNMR OFE7EE LV | (Ef3RIL63.6 % & H ST,

Gel-FPBA DA %1%, '"HNMR (28 T7.3~7.6 ppm > FPBA
D B — 27 B ARR S 117z, UV-vis Cl%235.280nm {2 FPBA
ko v — 27 23 L, FT-IR TIlE3460~3400, 1680~1630,
1570~1515 em™iZ7 2 RiERIC L D 8 — 27 OB b 2 W LT,

TNBS 7 vt A L0 {EMFELZHEN L, FPBA OY%&|IZL-T

5%~37% ORI CENIH 2 HETE 5 - Lavfig Sz,  Fig2 Comparison of the maximum
3.2 Gel-FPBA/PR-diol /~A K 2 % /L D2 extension of hydrogels.

WEZIRETDHIETEHELNI AL T VEE T F o DHD 7 T LT IR
L, RBECRIE L72BIC B LOERESWIBBEE 2R Lz, ZHUCky ., U4 —n-Rue UEERE
DIEFBOFR N RR ST, £, 5IERBRIZEB VT PR-diol ZMMZ 727 VR ETF o DOHDa
ke — U T R LS A EIC LS 2S R ) B3 SRk TN BIZE S 72 (Fig.2), L Eofk R
ME, PREZZEBEE D Z LB ETF o7 vofifartnm B3R Sz,

Development of a stretchable in situ cross-linking hydrogel composed of polyrotaxane and gelatin
Takeshi Nakano!, Seiichi Ohta?, Taichi Ito ! 2

School of Engineering, The University of Tokyo 2School of Medicine, The University of Tokyo
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EEETEES VBRI FZRANV I RS)E—2 a3 VR T LOEBE

BEHEFE B R R e B T 20
O/ wify, @I A&, A &

[#5] AR NREZAI O H L. BRS04, & OE L IEEOFIE, AR
I DOFRE 72 EREICHIE 2T o TV D, BRENCB LTI, BB MR E RIS LT hzE
MZAIH L, ML BRI L > TERMITERINZITV, S HICEIFMO 5w 2 58 /M Ma
WG & 72 0 . B OEER S CTh D Y /EAJJ/I//T?A(CaP)OX%ﬁ( X7 VE—va
NEREH L TWD, Zliﬁjuf LI R T NVAEROEREZAINT 572D, FilktE, (EMER LYk
FHIRHE L BT 2 7 WL 2R E LT, ZAUTRISRE T & L“CQ%;@@ Carbonic anhydrase (CA)
& Urease ZHLAIA AT, CA 1L CO, &2 H'E HCO IZEHLT Hl%E ToH Y | Urease ZJR#FE %A NH; &
COL TR DIEFETH D, TNOEERE 7 NAPRTIZEE(L L, BESERSIT & » TR 7 6%
WZJRPT pH BREE DRI 234 7=, & 512, MHREE Y — L & Lot Z R 2 T, 2 blEE
& EALAORL 1 2 T CaP DR K OWTHH 25k A 7=,

[58Br] & / ~— & L T Methacrylic acid (MAc). p-Nitrophenylacrylate (NPA)F L OV N.N-
Methylenebisacrylamide (MBAAm) ZHWT =R IBEES 21TV, BT AT VN2 /T 5 /f
IR 2 VEBL L 72 (MN RL 1), & OIEMET R T VI 2 AR RS 5 2 & T, VRS VIS
NI NARRLA 2 ERL L 72 (AMN R 1), RIZ. 7 2 FHgE Al DMT-MM % i\ C AMN Ri 112 CA
& Urease & T ILZHEE(L L 72 (AMN-CA $i¥-, hMN-Urease Hi1), Hev T, BERIGPEREAL & L
T hMN-CA R {73 HRIC COy Z3l U7 imik 2 N2 C, HYAERKIZHE S pH 2 b ZHE L7z, hMN-
Urease .12 DWW T, JREBEZWI L, NHz DAERITPE S pH BfbA M L7z, RIZ, AMN-CA K
T a7 ZAFEMRUIELS ML S BT CaP ik & (17 SET2&IC CO, ZMA T, BERRIGIZE » T CaP
fEsh OVEfRZ R Ix 7=, —J7. hMN-Urease i F-I1Z DV TiE, Ca¥' & U UEEA 4 OIFAE T CTR#E%
N2 T, BEREONIZHED CaP i DEMRZ R AT, TR EFIZIIT 5 CaP OEfiE L Hri o
KR % B E - BESEE (SEM)IZ L » T LT,

[R5 & Z22] kit 3.7+0.2 um TABM(—14.810.9 mV)%
H9 5 IMN R Z1ERL L, CA DOEE(LEFTV, [EE LB E
73 3.24 umol/g-particle ® AMN-CA K. 7233 H vz, Z ORif43
%ﬁwz CO, IWIRA OV Mz T2 Z A, pH DK T 22T 5
ZEMRTE, 2D hIMN-CA K112 CaP & S350 E A 25 3
HZERDMhoTo, ZiUE CaP R FFRED IR EE

OHEAERICER T2 B2 bND, SHIZ, CO, ZIRML 5 um
7o & 2 AR ORI y%{@’l‘7i)>%ﬁ < X 7= (Fig. 1), —
ZAUTRL RO pH MR T L7z Z &I LD B2 6D, Fig. 1 Pore formation at the

—J7. hMN-Urease K {-IZ /KR (pH 6 25°C) EMAIoE A, surface of a CaP crystal contacting
pH O LFAPHEFE ST, T ORFIC Ca?* & U A A D with AIMN-CA particles upon
fAAEFCIRFEEBRIM U & Z A, RIFUf5O pH 23 E5-L | enzymatic reaction.

CaP i OATH2VBLEE S Tc, 20 DIESR [EEA oL 11356

BEAFE T CRATIIC pH BREZTVAT 2 2 LN TE, CaP DR EMTHEZFHFETE DY — L L
D EDRIRENT,

Development of Mineralization System by Using Enzyme-immobilized Gel Particles
Naohiro KOBAYASHI, Yuuka FUKUI, Keiji FUIIMOTO
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Tel: 045-566-1580, Fax: 045-566-1551, E-mail: fujimoto@applc.keio.ac.jp

466



2P-095

Ti~D Ag'REIZK DIEMEMN 5

U IR AR TR, A RAAORRTRL - ¥ X7 MBFRET, LR TR
LR
OKM F# ', BE RS B EMS U0 RS KM

[F51]

Ti IXE5RE - @EIMETH Y, BENAREAMEEZ RTTZDERMEIE LTAS HOW STV,
L L, B TIEHIEMEICZ LW, &8 AgC AgrOUIN: EIC L 2 EMEOMH 50838 A b
TE. ZRETICEEOIL, Ti-Ag AEICHBMEBRLEET Z L ICX D AeREEIC Ag x5k
LR ZERL L, ZNDHEMEREAZRET 2 L2 WE L. 20—HT, @A 4258687
DIKEERIZ, REZEEICHRE LTI 28T 5 2 LIk Y, Ti RENZEBBEA A 2 D3 gRE K
EL, BEELICKWZ L A2 T TICAHLTWS., 2 CTAIETIE, REZEMELZTi 2 Ag'
ZETeKIBIRICIRIET A2 Z LICL 0 Ti HEIC Ag2WESYE, ZTOPEMEELZFHND & LB,
KNI E LT B FEA 4B L OEREOBKIENFEMERRIC G- 2 DB AT~

[55]

FHEHL S Ra/um < 0.1 £ 722 K 2 1R EEZ it L 7= Ti 50BHZ, 180 °C DZEEE/KH1C 3 h KEL
B L=, RE2BEOKRKTICRE 7TdR7TFT 5 2 & CREmBUKELZHIE L. Ag', Na*
IR ERFEA A B ETIKIAIRICIRIET D 2 & T, A v 2WaE S8, REKHPT 5 min BEH
Vel 24T 9 2 & T Ti FEISHENCHE LT\ RN Ao aBRE L., REEROFREH S Ra
E QAEHPH : 150112 pm) (2% b——BAMEST 2 -, R BUKPEREG 2 13K #AR A (WCA)
HE Gl R 2 pl) 2RV, BEREOA 4 ODFEEOTHEITIT XPS o E Auviz. £7z,
ARIERRBR BT TICIRTT LT2BRORBIRE O AgrlaEROZLE LORBER NS O Aghittitts
FHRD T8, 37°C O PBS(-)HIZ 7 dIRIE L7-EHZI DWW T, XPSIZ X 25EIEm O AgiaE & D
TE P X OVICP-AES (255 PBS(H)H~D AgrOIEHEDEREZIT- 7=, F12, RAEOHEIERED
FE & LC, JIS 72801 (ZYEHLL CRAFHEF L O

F T R UERE 2 RO HEMERBR 21T - 1.

x 2 T T
[ 5 L 252 &
W% OFRBREET R T RaAM <01 DEET o
bV, PIHFREH S ZHEEF L T2, XPS o = Lq
R AC KA ~OBIER, +onRee 5 (Rl
BHEOREICH Ag RSN, Biftick 2
D Ti REIC AgPRELTNDHOLEEZDR o
5. AgrOW A EITI WCA IZIKIF L, WCA © £ . ®
EREEBICACRERNRIA LT, F72, W 2 O—ip =
Uiz AgHA/ERBUEREE FIc sV Ol s 50— A A ———A—
ENTWE. FERROME, AgrkE LR 38

Ag* content on surface, C,y /mol%

BHIPTEMEZ R L7z (Fig. 1). ZORENS, Ag'
RS RC E S, R AgBRELTND Fig. 1 $imtk & Ag s &
ZEICROBEEE R T Z LB LN E o T A KB

F7, YHITRERmICE LA 4B X ® i KU
OFRBHR I OBUKENFUEMERICH L TEH 25
HREIZOWTHHET S.

Antibacterial properties of Ag* adsorped Ti

Mitsuhiro Owaki', Kensuke Kuroda?, Masazumi Okido?, Kaho Yamaguchi®, Naofumi Ohtsu?

"Department of Materials Process Engineering, Nagoya University “Institute of Materials and Systems for
Sustainability, Nagoya University 3School of Earth, Energy and Environmental Engineering, Kitami
Institute of Technology Tel: +81-52-789-3230, E-mail:oowaki.mitsuhiro@i.mbox.nagoya-u.ac.jp
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BEERE T/ HFOT T 7 1 55 L —HRGEEMED T

PR RS A B TSR
Ofgm  Sim', AL Al | OBE', T @'

[#5] MENFED T —T WMERIC L DMEEYYET, BEERREELELI SR en
B S, fREFENRD LN TS, LOLAENOGENRETIE, Z2al~AFo P /AN T 7
TORERNT T NERWEBFILT T 747X = ay I RRELEZ 2RI LT,
L B 7 — 7 VOFERIZHIER T 5T 5, 22 TERAE, 7 —T VD a—7 1« Tk
CLTHKFHA A% R—T LIz Raxo 7 3% 4k (HAp) T /7 ki D BZE 217V, BrEMEfE
WCOWTHFT L TE -, AFETIE, FREHET 2R T2HWC, 774 7% — Gk UL D
% in vitro CHgt&1T 72,

[EBR] EBRICITIEFEA A [ 7 vFEE) ., @ In) ., F22(Ti)]% R—7UL7=HAp F /2 ki % H
Wm, . BEHET /T U T AB LN A ¥ I 2 OWEREE (EHET A 25K (compound48/80.
TNa Ry a~F V) A MBI HMC-1) [ L, ELISA Biaika W5 Z & T,
HMC-1 B ENDH e AKX I VEE A2 ER LT-, =Dk, HAp B HBARFZ OPRLEKR T & 72 5
AREMEZ R T 5720, EAXAX I Tk Fufh—FEBLOELISA BiaEZHL, XX IO
normal-HAp (n—HAp) ~DW 535 KL O n-HAp (2 K 5 HMC—1 (259 2 50 St D B 2 fat L 7=,

(5 & B 4] AMHUE HAp &/ B F-IRINC K 5 HMC-1 25
DEAZ IR ONWTRH L7z, RYT 47 ar ha—
JVCH 5 compound48/80 BN v a v By v l~F U
LRV E AZ I U ERE LT, SREHLE T /R Z 0
L72%a. B RS I Ui IAiia i & IZIERBRE Ch o 12

(Figure 1), D%, B AH I O n-HAp ~DW A #iRat L
oG5, n—HAp IRIMOFHE T 2 & I HEYER O 12 7%
DROENENoTT2d, B AZ I UL HAp ITITZ & A WS &
n7pne&Ex bivle, E£72, n-HAp (2K D HMC-1 (T3 55
P SOG D58 2 et L 72 R, n—HAp #RINOOAT T HIC-1 7>
DM I NI A I VREICERNPRO N0 oTo, U
XY HAp IFAFHIRICEE L B2 7202 E R BN E
olc, TNHORERN D, AHEHUE HAp 7~/ ki3t 2 & 3
VOHWEFE Lo Te e, T T 4 7% — BR) /Kb E , ‘ , ‘
B LIS 0L B2 HIVE, ET. compoundd/80 OR[N Akt o s by mesing
H@Hﬁ'ﬁ'ﬁﬁ:%jl\ L. HE%E*ﬁﬁ‘E DR 75‘%&% é ONQAYS c48/80 : compound48/80
D, BEHET R Tl A I UNEREINZASW S e chlorhexidine : chlorhexidine-gluconate
STcedd, MRRESZ FIR~ORIEIIMII Th 5 Z L g s
Nz, hbkoZ e, 2O HAp T /R F2 T —TMIa—T 4 735282k, 7
T 7 4 7% — ) S EER LIC WT AL 2RI R SN D, 70T, FrEtEIcE
NWOHERT /R FDO e 22 I R A FEhi L, et L7c o THE T 2.

* :p<0.05

Evaluation of anaphylactoid reaction using various antibacterial nanoparticles
Koji Umeda', Yoshiki Ishimaru', Yoshinao Azuma', Tsutomu Furuzono'

!Graduate School of Biology-Oriented Science and Technology, Kindai University
Tel: +81-736-77-3888, Ext: 5206, E-mail: furuzono@waka.kindai.ac.jp
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EHMREI @R BHTE 5557 MR T —OHFRE & e

HRAFAFRIFRAER
OYum Jongmin, #t+ #HE, AR —Z

(51

R —Z2AWDMERENE T, ZHRAEEEEREEAVCEREEYEZMEREICEEY
L&Y BERE, £FERTIY. @REFEEAEOMIEAESTF THEREINTWL S, M
FEEDORY v —E8E, HEREEG. #EEEER. BKEBEEEFRZAWAENH S5, 2D
BT, VAV F-ZRBRR NV E F'ﬁ@ﬁliﬁfﬁﬁ KR v —1EEmIE. Yﬂ‘ﬁﬁx’é‘% R INGBS
BHRFENGHEEEEZF > LI MIEBLUOEBEOHECHEEZENOBEERTHD EE
Aleo 22T UAVE xéleié? //\7 SRIOMEERT 28721 FB L T ‘J‘ < — 7%1_0)
BahSMEE DBEERABIBI DI IIEBERERZTH D, . AEHL S DRI
BEL7zR ) ~—DBECEEAT S22 T, COMEERICEALTHIEEICAS t%z
7co £ 2 ’C KRR TIE, ZHREBBEN T A =R ZHETE2 777 PR v—2AL, K
EZEICEEREICBEES N TEDZRY v —
%%%?6:&%@%&?5(!1)0ﬁU7—K\
MMM, R 2 B EDEEEENET S
72, EREDFIERBTFEZET S /HEE:L— N
ok, 2—=7y MR BMREEE v R7EELT
A>T vE, ZDOYHY RoF & LT Arginine-
Glycine-Aspartic acid (RGD) % 2&4R L 7=, RIFELE
ICHREA B cE 2R v —DiE&E%E, YAV FD
FOHCE N, 777 bR T—DKIRIETTDA M1 LbtFE— BRI RST 2R v—%
FREE /T A =R E L TRET 20 PR L 7= RO 1585

(X7

1. B&ERER S 77 FRY T —DERK

RAFT & IC £ U . 2-(2-bromoisobutyryloxy)ethyl methacrylate (BIEM) 2 = v k & 2-
methacryloyloxyethylphosphorylcholine (MPC)A %72 7 > & L3R YU ~—(PMBr) & &L 7=,
B LIPMBra2 777 hRU~—DF#EHELTHWSZ T, BIEM 2=y FAn ATRP JEIC
&Y poly(MPC) (PMPC)#% {ff& &t 7-(PMPC-graft-PMBr), I$5D PMPC &% 25, 50,
100 & L 7=,

2. PMPC #HUu\, click chemistry &S5 %= &5t

RUT—DRETCDEREZHARIT T 5701, ATRPEAETAR LT PMPC oXxigRE
BRFIZH LT, 7Y MERISEG 7R/ 0L F LT 2 > & AWz Huisgen BRALSINRIGZ 1T - 7=,
[FE5 & B2

777%¢U7—A&#% 777 bR —DEHDOEAERNEL, KUY —HDE/ v —

— v MEED Ti%ﬁ%k%ﬁﬁi MWK < — % 5 tﬁ"(écto F7-. AIBEOERICEWNTIE,
I\/IPC DERAEIZIZFIZFIOBTH Y, GPCRIEICLZBONT-ZHEEIBEN EH b, BBELE
BEEHTHY 77 I~/‘J‘ U —%ElY 52 tb‘f%to

E 52, PMPCICT7 Y RMERIS L%, FT-IRBIEICK Y, 7Y REICHET S E— 7 HE A
T&, Tl 7Y Mlﬁ}iﬂ?bt PMPC @ stgen RAGTINRISHER, A2 7a/00F)L
7 2 /@&V%iﬁéﬁ’itfﬁﬁﬁz}ﬁ?%ﬁﬂ/\ﬁ KEL Y, 60%DRY ~—KRigDT ¥ REIT
R EICEBEINT, FBETEEONTZS T 7 MRY T —TOMEEMICEL THRET B,

Molecular Design and Precision Synthesis of Graft Polymer Capable of Stable Modifying Cell
Membrane for Long Time

Jongmin Yum, Yuuki Inoue, Kazuhiko Ishihara

Department of Materials Engineering, School of Engineering, The University of Tokyo, Tokyo, Japan

Tel: +81-03-5841-7128, Fax: +81-03-5841-8647, E-mail: yum@mpc.t.u-tokyo.ac.jp
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MBREE MPCRUI—TSOREOBKEREEANI VNI E
LEICEZSRE

FIRRF R~ TV 7V LSRR
OmksFrik, HEHE, AK—Z

(5] 2v " rE ML O EEMERE CE M4 ~7 )V 7V EHEEERT D Z L3k
RIZARI D BRI T NSA A FRT D72 DI ETH D, 7 /5 ARKE THE SN DMME - fHkL
SOV DRSBTS X7 EWE DI G & TR Do ANFSE I I e 72 BLKME - BRKME O & %
T haR) =77 EHOTRFFEABEBEAFMO 7 4 — A =7 JEIZ LY, Z)
JBEDOWAEICESET D0 FRHEAEROBLENG X X7 EOWERREEHONCT S, KU~
— R CHEMEEN T 20 FFMEEER O S HBUKMEM BAEM ) & Sk E T+ 5, £m =T
B < AR N ZERMICHITT 22 & T, FRE~O X T HEOWEZE B LRZEN
(LK T DA 2RI T 2N, A~ T U 7 A REEEOFFHES ORBIZ O N D,
[Z28] RmoOBAK - BAREZHBE T2, ZHABERT-BEH7 o LVES
(SI-ATRP) (2 X v . Si MK EIZ 2-methacryloyloxyethyl phosphorylcholine (MPC) 3 X O
n-butyl methacrylate (BMA) /5 72 D& HIfE/2 7 o X LBIR Y ~—7 7 R mMAME L, FKM
etk 2 fi# AT L7, fibronectin Z[EE(L LI o FLNA—L R ~v—T FVREHED T 4 — A —
THEEATD 2 LT, X 2T BOWLAE R AR
T HEKMEMRBEER &2/ L7z, £7 Quartz
crystal microbalance (QCM) % F v CHIE S 7= ¥
oSy W R L OB A R

[ R & BE] Kmook, #ilf, REEMB IV
FEREHE L VL2 DORY ~—7 T VEBRHEEI N
R ENT, Figl /R ~—T7 7 Vv EMEE
fibronectin Oy MM AEH 1 & WAE&EE =T,
AFM |2 X A EAEH DRIE S, MPC === i MPC units in copolymer [%]

PRAR0 %, 10 %DRY v =TT VRET, BTV g 1 gy~—7 500 MPC 22 5 M
= DR D Z G N E S HBKVER BAER T g onectin & ook . 5B o RIS

X BPEE L 72 BROK B & B0 oy - DHER A% 1T 4D T

B LRSI, HEMAIZ Lo THESNOIREABRT XV —ITKGFET L2 BRI NI,
fibronectin W4 & & FHAAE 51 JIIZIEOFBARMR S & - 72, fibronectin W& #iX, R ~—7
T UM & OBUKMEM BEAER NSRS L =T 5 2 LRI,

Interaction Force [N/m]
[ng/lcm?]

Adsorbed Amount of Fibronectin

The effect of hydrophobic interaction force on protein adsorption using
amphiphilic copolymer brush layer
Katsuya MITERA, Yuuki INOUE, Kazuhiko ISHIHARA

Department of Materials Engineering, The university of Tokyo
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BIERHICE S ZAET 2 o OMIEFE EFHEICEET 28R

PR THEEETMERHLA BIRRE S AT AT HE, P R TESEHMPR BT
A
OxH FEIE!, YA #ifd?

[#5] BIEOWRIERETIE, 1770 FOMEIE LTTF X UMb Tnd. FX U RAKR
e LTHOWO D EHICIE, MRICEECHBE ST D RO EoRnZE T bohd. LnL,
FH U EZOEENRIENT S LA REEALH T D, ZO—DIZTHEREOENDEH .
HWiT 2 v OBMELREIT 105~110GPa, NB OFMARENIL 17~20GPa L 72> TW\W5b. Z 224U
MR D ZEE 7o T2, ZHLEIRE WD FERAWLNDS. S8 & ITEE 100~125 1
m A EOMRRIC LT X NTET 7 A~ R E L, a5 HETHD. ZOBRIEICX
0, FHRELOREESDOREICKILAEEI, WA E NBIZESIT A2 ENAETHD.
EHIZZOKAICHHEEIMEAT D Z LT, FHUEBOREREELARETHD.
AT, WRA 7T MR TE 22 ILET X v 2B T 5728, BEfESRIFIC L5 &
FXEREEOEWNEE LD, RILE, SEMIC X pFEmBIL, EMRER, RUUv Tk sinT
FREIC K> CRMid 2 2 2 HEE L T 5.

[55BR] 7T X~ BB 2 O CRERE SR 0iE S 5 O ZFE T ¥ o 2 Ek LTz, &Bifs
KOS IEF # ik A NN EEER L, R ET 7. £72, SEMZHWTEILE
ROFEGIREEZ MR L, RELO/AEOLS, [ILOFET72 EOBER & 0BT X DA IRE
DEFBE L. 512, NCHARICEI 20 LU0 INT a2 L, K500 TEM: %2 DIHIEEORE
R~ A7 Aa—7, SEMIZ L ABIENGIHE L. R 2 4B DAL, [EfaR R0 573
Bris L HI7 9.

(A5 LB 52 TEMERBR ClE, JEMERES IR R E KB L TS 2 ER0N, REF
2R T2 810k~ T, BENEETHMHES RO, M MEREITAALR E BRI 5
ZEMND, RALFEETITDHZ LICE D EMREZE TEX D LR TEZ. & OISR
e b S DITIIEERL R EOBENH Y, L0 NBIZIESITAZENARETHI EEZ LI
5. SEMBIZ T, KILRICEDRTEHOREREWVIIR N2, FEEIED 7 L—X—D
YA XEWET D2 LT, MEEELEMDOBRNBH LR -T2, bilALZ2 L0 fEs S
Lm0, EMEDEZ TR0 S0, SILROK T L E 2, &Ma2mniLagiidze
720, ACEY LT, S E Y BOSIW AL L. BN E > TSI ICE S
SNNEL Aoz, ZHTER D EKILRICBER L TV D0, UHIOFREEZEE TS 2 LTl
BINDAREMERH D EEZ BN, 5%, UHIOSREICBE L THL BSOS BELRWVWE D
IR EL TV LERHD.

Study on processing characteristics and evaluation of porous titanium by sintering condition
Takamasa Iwata!, Yuki Sakamoto?,

"Mechanical and Environmental Systems Engineering Major, National Institute of Technology, Oita College
?Department of Mechanical Engineering, National Institute of Technology, Oita College

Tel: +81-97-552-6879, Fax: +81-97-552-6975, E-mail: ysak@oita-ct.ac.jp

471



2P-100

WHRICBEWTRERICAWShESA TS5 FOBEEFTMICEET 28R

RS TSRV B BB X7 AT, RS TEREEPIEE BT
R
OflE #if !, Bk #e?

(51

WiTF 2 R OTFZ o A4ANT, BEONEIZ THIRE A TEN B W20, BERERA 7T
/k%ﬂiﬁﬁ&®E¢WTi<%w%hTmé LL, FHEUEF @%ﬁ%ﬁ#ﬁ&é &
6 (FH L :105~1106Pa, AE : 17~20GPa), A ML AT —/LF 4 v FHR%A L ANOBELO
EREETLEIZ LR, BEA VT T2 PREE/KA LIS WI ERMEE 2> T D,
FIT, FHUELENT DI ETTFX U2 NEOHEMEREIT ST 5 Z LM TEH1ED,
FHOREENENTHZ L, KILOFITENRETDHI LT, A7 T b EENEEIC
EETHZENHFHINTND.

L, ZHETFH AT T MITHWDIZITRE, HHRENAARIE L TWDIRETH Y,
TNOLOHENRD LN TN D

L= T, AR TIIZIETF Z o Ok D=0, WMET T A~<BEfizi L, REE1ED
%@%#%%EL,4y7§y%%Wﬂ%ﬁ@ﬁ&k%ﬂ@%ﬁ#é%%%%&y@%ﬁ%ﬁo
7o, LT, BT 5L THIL L2 ET X v & OO 21T 5 7. %?LE’I%
Z 2 DIRWHMEARE A BT 72018, BERT ¥ L 4UE %&/%rALtﬁﬂ®%¢
MZ1T->77.

[5287]

EZIN %&/mﬁﬂi1m~mmm®%&/%$%m =75 A BifEd A 2 L CRIWEL 7. iR
FEA] E DT DT SPS 24T 9 BRDJEAE ) L ARFFIFRI 2 AT L 3 FHEORE 2 8/E L 7=,
%ﬂg%5y®%@%ﬁﬁi®t WCRBI O PRI T 2 o OdE R LTS EFZ D
SUEL AT, EEMEIORYEL LR, TOMBIORE R Do 2T 2 o CTRIEL, 21
=R A ADHIZRET D, TOLEEIETT X U MEREBRALUNE T 7 A~ BEfE 21T
92 ETHRUWELT-.

VL EDZIETF # o Ok E B AMEIORE 2 [EMERERC SEM B2 21TV VBTl L 7-.

(R & Z42).
BAMEIOM T2 D8%, ZILEED M < Tl TOMTRREERE D23 5 o 1ol O E 25
5T LTI L.

SEM BIEDFERMN G IMET T A~ BERE 21T O BROMRFFREM OIER & EME I OMINE, Wi & bl
ZHETF X o DIEMERIER LICHERTH D Z L zgotz. £z, AREIEWE L 72k oo iR A
1%, BEBLZAT - - aBL O JEMEREE I KT 2o 72, EIHE T 7 A~ i 0L 22T 45
ZLTCERIETF X O AR TX B,
T, [ALREOMBEEZ R TAHD L, Tz BB AR 2 < LB I D KRR T
ﬁofwé ZHEF Z ANATHRENE L KILRDRE VL ONEEMEIE L TRETH D, fito
S%BIET X 2B ET DL, REFFFMZ S DICIERE LI DEELRETHDL LB X
%mt.

Study on production and evaluation of the implant which is really used in dentistry

Ryouya Satou!, Yuki Sakamoto 2

"Mechanical and Environmental Systems Engineering Major, National Institute of Technology, Oita College
?Department of Mechanical Engineering, National Institute of Technology, Oita College
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Au-Nb EEAD Ti, Zr FMIZ &K BHILE, BIADEE

VRS RFERTRE MM TR0, IR/ R BRI B
OF I ALY, &Fm %2, &H B!

[#Z] MEIEEAT » OMENRIE 2 V) v 7 L W o T2 & BRLT S A RNERNICIEET S &
RS (MRD 12X A8H02fic, BT A REZERE LB (TF—F 7727 b)) »
BT D, ZHUTE D EBRT S ZJE PO EfE e B IERA S LN TN EE &5 &0
ST, MRI OERBGIZ E BV EIHEL T D, £2 T, MRIBRERHIZT —F 7727 b
EAEURWAEEL LT, AEREITIER UBMEE-9 ppm 2O @il E 274 Au B4EOWF5E - BIR %
HHTND, THETITHIEL TE7Z Au B4eD 9 B, Au-Nb 54:1F AuuNb (1L %-23 ppm) #T
HIZ X 0 BAER NI 5 7=, BULELIC X - TRALROFREIATEE T, 2> AupNb OHTHIZ L Y
SN BT ENHLNE -T2, £72, AuTi 848X Av-Zr B4&1%. Au IV ERINT S &
FTIVEIL AwTi,  AwZr DHTH L, BHAEROZE T DT TEN, B S SRR E9 5 2 &0
Binolz, £ 2T, AFETIE AuNb A&ICE 3 5HE E LT TIiBLO Zr 21 L7=A4: Au-Nb-
Ti 45, Au-Nb-Zr 5473, BALR-9 ppm %/~ LoD @RS LD a7,

[528%] Au-12Nb-1.5Ti &4 (mass%. LA FRIL). Au-12Nb-1.5Zr B4:% 7V 3 0 7 — 7 IR CHIE

BT, 1000°CIC T 1 BRWELLE 2 )G LT, TDH%., A2y k& KT T 300°C TR EE
L. IR EALER 2 1000°CI2 T 20 K17 - 72, D%, 600°C. 800°C T 0.5~20 FERIRFh AL 21T
W, R, By i — AR X AR E T,

-@-12Nb-1.5Ti(600°C) -O-12Nb-1.5Ti(800°C)

(%% & %%3] @ﬂf‘%% Fig 1‘ = > jJ»—XﬁE é 75? Fig 2 §: Q |- 12Nb-1.52r (600°C) ~O 12Nb-1.52r (800°C)
R, Au-12Nb-1.5Ti 54 OFEMERIE. TEIRLALEERE 1T 10 |
FAC, BRI 1T AusNb (RE{E=R-23 ppm) . AugTi (B
F0) MHTH L7z, 600°C, S00°CHALERZIL E b ITHLRIT
KL, 9ppm 2R LD B Z ENRmgmnol-, £, B b
— AE E AT HEE LI LV A B L2, Au-12Nb-1.5Zr &4
DOFIRER X TE A LALERL [ X B C, IRFRD LR 13X AuaNb, 20 - - -
AuwgZr (BeALFR-17 ppm) 34T H L7z, WeAbaR1Z. 800°CALEL 0 > kg e th) = 20
#% Tl Au-12Nb-1.5Ti G4 & [AERITIER T L7225, 600°C AL Fig 1 : Bifb
HBTIFM L, Au-12Nb-1.5Ti &4 & 1T B 38827 L
Too TP OBULENATH D IZHE b 5T, 542K

. X (ppm)
o

DOEACERIEMT 5 A B = R BZHOWTIES%EHT 2 2

VEWDD, Flo. By h—AES L Au-12Nb-15Ti &4

L VAR A T LTS, Awl2Nb B4 LV ELz, 22 A2y |
T, AL B L O E I E 2D EIIKFTHEHE %2 3

B, Au-12Nb-1.5Ti &40 Ti & RS0 moloh Mz w4 = e o e e
DI Au-12Nb-3Zr 54 Th D0, & OAE4AI3Ma < ALK ' ' :
TEAGEITHS RN LR 7m, Lo T, AuNb-Ti °  agngtme(y 0
BAlE Au-Nb-Zr A4 & PRl LT, JFEREME: & @i O it ST Fig2: By — Al
WARETH D E VR D,

Effect of Ti and Zr addition on suceptibility and hardness of Au-Nb alloy

Emi Uyama', Kenichi Hamada', Eiichi Honda?

"Department of Biomaterials and Bioengineering, Tokushima University Graduate school, ?Department of
Oral and Maxillofacial Radiology, Tokushima University of Graduate school
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Whah T L RH OB

kDO ZRX S A _"—2 9 UAFSERT
OXfA =R, B g, Mk e, bR HE

[#65] BT KEMWEBOIRFEO T DI G 72V 2 BT DIRENGE > TV D, hE
A2 B9 DB, Ml Z R A FOGEN DIRET S 72 OI0FE RS 72 VS I BT e LB
b5, BIE. 7 XERMEEY~A 7 ah e E A LS S REEE I e o7 ¢ R &
NTW5, ZORIT3ENALRY ., &1 BIT7 ZEEMnE2 7 LX B THATEY, H2E
IRV A N=F NCE D DT ENLVOIEZEE, § 3 BIXT X UVEIZE D AR )b OREK
N ZBHNTWS, RN BIEA AT VR TIL g — AR EERIFHINC AW S AUBE R IR DIRIERIC
FHHTHDIN, 7 BABERELLT V., BYSISIC KL DML NE X 572 EOFRENIA 5\
7o TS, Fxid, MAMEICEN, 2 OBYIGOREIZS WA 7 el 7 LoEREZ BT
(CAHIFGE 2 BRAh L 72,

[EBR] ~A 7 ah 7 ro@ELAE ESEDHT, 7AF U8 (Wako £E8 No. 192-09995) (2
VATA L ET I NEG ST, VATA ITEBARBILIZEY S-S EEEEKRT LT v
OFRER BN xS, ARLET AT UEE—Y AT A % 100mM CaCl2 ImIKICH F LT, 7
IR U— AT A 1L (Alg—Cys) Z1ERLT7, Ellman {EIC L > T~ A 2 ah /L ND
SH M2 & L, KR & T S-S EARAERT D Z L 2R LT, B T LAEHT (/2
Fe¥RAN. EDTA ¥, AFAHK) (2B A ~A 7 ah Fe Ot bIT 72, RWT, B
Wy % B3 % B Y CEY) ROSEHENE 71 (Nature Biotechnology, 34(3),p345, 2016) %~
LA X RENLTH I BAREICHSG ST, BFohiEli~A 7 a7k (Alg-Cys-L) 1D
WA B KRS T COMAMEZ SN Lz, 7Vl 7t (Mg, Bifi~vA 7l kL
(Alg—Cys-L) # C57BL ~ ZADE FICBHE LT 28 HEICERY L, 7Lk, h 7L
FH CTORY SN DWW TR E1T - 72,

[EREEBR]T AR B— AT A % CaCl2 VARICTE F L CIRER L7- 0 7 & L (Alg=Cys) I,
BAN T WEMETTHOERTZMANEZ R LTz, =I5 TT X URD 7 v (Alg) TIIA 7D
[ IRMNED ST, S-S EADERIZLED . Ca DX L— MEAN bR L~ 7 ah T
TIVTERIEZ MR T & 5 2 LS LIS o T, £ Bfifi~ A 7 1 7 /L (Alg-Cys—L) 13 C57BL
~ '72 L:RZ‘F@’T‘[E%&\ 28 HH T%ﬂﬁﬁ?ﬁlo@fﬁf&;oko #jj‘“(*‘\ T L yg&ﬁj‘y i (Alg) 1 28
B Tld~A 7 o 7BV ORIV TV 2, Masson Trichrome Yo DfER:, Effi~A 7 ol
¥ (Alg-Cys-L) X7 /X Bl 7L (Alg) ICH_T, B 14 A ORF A CIIEHE L O VR T
DR BT, B BOSEHIE S F ORI L0 B FOSOMEAT RISl S vz L B2 BT, Fix
MWEREH LB~ A 7 v h 7L (Alg-Cys-L) 1 IBEFAN 72 MR TIAMEICEN, ol
TVRE TORYIOE b IH ST,

Development of new material for cell encapsulation
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mENEAAEERFHEIEL RNA 7 74 v — &ttt f o aeET (M

VESZER S R AR, RS Y R v 7, P BRRURFRER A ST
OFT #E!, B ', @i TE', P £-2° &E B!

[(#5=]1 RNA 7 7% ~—i3, HURICRD 2 ERIEERDS PTRE R IR I 7 & L Tl s T %,

RNA 774 <= —IHMEFEARAETH D Z &b, EFREGDEISCH TENE, JURClERT
FaBEE LB el LT, 3 X b, etk WEE BSOS TEN BRI B S AR T
E D AREMEDS BN AFZETIZ, HRREEAL ~ 0D A8 PN B TSGR IR 0D 2 A <0 A8 58 A= % (e vl RE 72
ERMEIOBRFE 2 A U, 152 fredf U 72KRE Tl A BHIIaEE5E R 7 (VEGF) 7 SefRAY Il
T RNAT 7S~ — 2B LM B 2 AER L. & ORBE 2 3FAl L 72,

[ 525 VEGF 165 Z2HEFA & U 72 3RBRE PBRINIEIC L 0 7 7 & ~ —{6fii RNA 278 E % feiql L7 RNA
T H~— (42mer) HEUG LTz, Y%7 77X ~—DVEGF 77 2 ) —L DR O RNA 7 74
~ —/VEGF 65/ VEGF 52 AR =FHEEMIKEEIZRE 7 7 A€ A X D FHI L7, =FHEAER
TERLHE D VEGE 165 TEMEI . b IEHEERIRN S AIEIZ RNA 7 7 % <~ — & VEGF s IR AR 2 TN LT-
BROMAHEIEZFEE & LT WST 7 A2 X U EHi L7z, VEGF fli#28EIL, RNA 7 7' & ~—%[d
FEAL LT R 2 ESL L. VEGF 165 TRINIMIE 1 TA > F 2 _X—  NME . SRFEMIZWFE LT~ VEGE 6 2 [
XL, ELISAIZL WV E& LT,

< .05
[5h5 b 2 52] RE TS RF BT L B OR . T
Hif& L7 RNA 7 7% ~—I%, RNA 7 7 % ~— /VEGF 5/ VEGF Ei—lﬂ%
SREEEERETER TR TH DL Z ERHALNE o, B0 -
7o, T2 AECH] RNA LS LT, B b VEGFes, %A
VEGF 160 ~EWE S M2 AT T, B~ VEGF 65 (ZIEE W 500 A
EEME RISV ERHER SN, ZNHDRERENS,
RNA 7 7% ~—%, 8% AT in vivo TOMEREREAH
NAFETH D Z & MEBAENETEEZ FFD VEGF 165 A 7T A A
N T v hOHRERILARETH D Z VB L7z, WST 7
AN K DN ORER, & IR EGRIIZIZ RNA 7
7 A~ — & VEGF g5 ¥ IN U C %y, VEGF 65 BAIMIRANNE & L 200 A
L C, MBI RIIEAL Lo 722 v E . 5% RNA
T =%, IEME A ARER U 72 R EE T VEGE 65 Z TR FIRET 10+
HHZENHEGMMEoT-, RNA 772 ~—%[EHE LT
B~ D VEGF 165 W 35 258 2 5 TAM L 72 5. ARAEHT O 4K 0 -
0. EEM ORI E LT poly dT #HEE(k L7244 & It *mﬁ%wﬂVWﬁ
B2 LT, VEGRis DU A RO RICHINIT 5 = & SRR S WEL
77 (K1), &%, RNA 7 7" % <= —{EHif B in vivo 128 B
TFAEIMEEFHME L T FETH D, 90 1. VEGF oo HEHRIH RNA 7 7 4 <

—ZEEMH LR E~D
VEGF 165 W25 258

400

W EVEGE 55 (p2)

Performance evaluation of an RNA aptamer-modified biomaterial capturing vascular endothelial
growth factor
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a7 — = VIO H LWl ke s sl o & 5k & 3

I N9 N i e 221 57 S A o (= e <3=- 8 IR I | b NG 22 ot B L (e i
O Hik !, B KXY, BR &7, B Aon', gh &2

(5] =27 —> = VHE G EHE, 5 FEDPRE < THAREEIT 3 M ERL T
HITENHBILTWDS, &I TARMETIEL, 2 7K B Tt AL S 41T % Polyglycidol

(PG) &MV, v =& L TEWILIKE S M % 773 Poly(2-methoxyethylacrylate) (PMEA)X®
Polyethylenglycol(PEG)% . PG D AKMii/K 2 I D FUGMEZ FIH L CE A L7z 2 TR O Bl & 70 45
FHPG-PEG 3 L ' PG-PMEA)Z &k L. £ b Ofulkett 25§25 2 &2 & L7,

(E27)|

Trimethylolpropane (TMP) % B 454 & L THIVNT., 2-propenylchloride, OsO4 & D Shix & = FEfik V) i
T2 LIZR Y =T OS5 IS z il L 72 PG D& Z1T 272, PG-PEG D& AL T AR I /KL HE D
covfb, 7Y MM T 721k, =F = /LK% 1 D Polyethylenglycol monomethylether & D 27 U~
7 OS2 X 0 PG K~ PEG OE A %47 572, (Schemel) ¥KIZ., PG-PMEA M4 % CTix ATRP (2
£V PG KJfi~ PMEA i 28 A L 7=, (Scheme2) A Y ~—D/K & OEfilif DSCIT L 5
7K DI E 5 7 i/ IRCHE & BB S5 1 2 0 I i & 1 & R A L 72,

[FE5 & &%

PG-PEG DOH1E1T 'TH-NMR (T X M 7> S #EZR L 7=, DSC IZ L 2 FRIADHIEN S, AfRY <
— Iz, FEKOIFEEDFER T E T, K& ORAA S L OB MEFRIC VT, ERRY <
— BRI TH T2l OFR T — 252/ 5 LN TE 0o T=, £72 PG ~® PMEA D& A%
'H-NMR |2 L BTN S, —ASEM -V BRI BREOESETHDL Z LA HRRTEE, 22T
BonleR ) ~v—LFEO PG & OKOEEMAZEZ LT & 2 A, PGITHA, AR LTERY <
— DK EDHEMANRKEL o022 ENBARY v —RMEIZ PMEA 304 L TWAH Z & PR X
N, F72DSCIZ XL DHFMKRDOBEND, AR Y ~—HIZHEIKOFENHER TE, &6
AR Y ~—Z2 W e & o3 7 Bl g R L OVELISA VA2 X % Fony S84 O1EPEFEAT Tl
PMEA BARIZHA_RTHENTZRER E 2T,

AFERTIEINS OFEHIZ OV THE T 5,

Synthesis and Characterization of Novel Core-Shell Type Antithrombogenitic Materials
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ZERIFEAM/APEIREAERERKRICEL 257 FMHOMRE S M TE

] N[ B AR ST R R AR D, © AR BRI JE PR R, ° B R SR RSB L R AT IERY,
RN 2 N 2 s 52 N ST et S I PN St 27 g (e 208

OBFBETF ", MRS, LR, T, REHAE D2 kS, EE°, R
OARKEHER Y, FFILBEST Y, REATIEAC Y, PRAEEEAC Y, AR, CPORRERE S, MREE S, PR,
HIRHERE |, AR 20, BdEE

[#E)] 47T v MUOIERZRERES TIT, EURICE > TIRERSE AR S22 &
NER SN DN, MARMFMEIIRIZEBRAICES STy, eI >V TiE, ik
RSB, I/ ECR M O SR K 712 B 2 3l ~ — I AR STV 5 25 AR 70 3B 7 15
DR SN TV E I B~ —TOFRESL KM DN E 0, BUEE TOMEIZLD, Frx
%, BGERRICHE W T, @a ARt o ik & YR~ — 7 & U Tl g E R K+ (TAT) KON
M/ GRIFT (B-TG, PF4) AR THDH Z L2 R LT,
AWFIECTrE, 22K IEREAL /MBS BR MR P 2 FIH U 72 BAgHERRRIC K v | FAKEDO R 2 5H
B MBI O MiEE A A2 2D O~ — D 2R L LTkl L, BASERR R OB S (58 39 [A]
£212P-045) L HlgsRET L7,
[528&%] &4 788 E LT, PMEA, PEt2A, PMC3A, PEtEA, PEt2MA, PBuA, PEA, PMC6A, PEtEMA
KOVPMPC (F2EXHIR) 2 Wiz, MEEERASR MKEIRIL, MmER 7 U —— Wik
IEFRROERE T 2 —T7 % ax 7 ¥ TR LIZNAR 55 nl ORI T, Wiz &y M CH o
—T 4 U7tk BIENEE E MM TR L, MBI FT37TC, 1 RFEER S, iy v
X, BRIMER., [EIEHNT TR, MEMEERL 1 0% L0V REEZICEI L, FHli~— 7 &
(TAT, B-TG, PF4)|Zi@Eb) 72 HERINERZIT - 72, %Ki~ — 7 &1L ELISA &I X 0 HlE L7z,
[FEREER] B/ MECHNE 22— b L72BASCRRIIC T, MR MEERBIAA 1 0% Kk OV 1 B
MIZIZH1F D TAT, B-TG LN PF4 O EITIFIESE L <. MBS Mg 23 B2k & BA AR U 7= B B A3 C
OB~ — D OEEBNEL TV D EEZ LN, H~—WHEOEBEICESE, BT
FOBHT MR S PE BAFEE (PMEA, PEt2A, PMC3A, PEt2MA) & A~E#E (PBuA, PEA, PMC6A, PEtEMA)
WCRBIE Nz, BIERRICBIT 2RBREE R L LT 5 L. fHMli~— D ORBEEIZVFR LK
ZovE <. TAT T 59 %, B-TG T 16 i, PFA THEThH »7-, BAIERTZ TIL. KInBaLaE
WZHEARTo— NEREOR B TS B-TG, PFA DENAREL EH L TWeZ &b, WERRIC
B D5Hli~ — B BEFE O AR, v— NUIWiE OFFE & V2R 2 ik o A7 M2 58-S < /MRS
PEALEE OFES IZ kT 5 L& 2 Hhu7-, PELEA 1%, BISERIEERELE | D% O~ — B EA |
BETH =28, | BFMZIZITEMEE R L, MEEGERBRRECOE I L7z, PEL2MA 1X, B EIC
Ikt U 7= BIARSEBR R IC B W CIRE A ME AR BRIy S =23, A 5N L 7= PASHSEER R Tl
WA BRI S 7=, PEL2MA O ME S OW CIE B R ZBEEN LB TH 508, D7
< & LM ERZ TITBRIEIIBIZE SN R o T-, AR LB LT, BRI EEM
NTHEY, REBRICET 28BN E LK KRS D7 < . BE OB E 2 [RRZFHE T 55
HBbLHDZ D, B rMEIOMEGEAEE T 2@ H A7 )V —= 7L LTHHATHD
EEZOND, LU DBRERR CRAEIEE R D FREMERH D Z LD, RIITIERE UTZE
KIEHEfL /P ENE BR IR [P B SEBR R COMGEEZ BET AL ERHDH EEZ LD,

Evaluation of the blood compatibility of polymers using a closed pulsatile circuit system
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JOFal—>avic&kdE)IO—RF+/ T74 3 — L0 B B
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VW - MAEITSERREEIRS S T =% T 7 b =7 AW, R AR R S 2 T A IRSEHE
A, ’E%‘Bﬁ%ﬁﬂ:#ﬁnﬁﬁ
OF T&', T K& MR 22K°, & #@E’

[#=]

T HOWGE 7 NV — 7 CIIEMEE D Bt S s B rve—2F ) 7 7 A4 N— (CNF) O
BRERE (e - MR . IEEERE (R ATRHE) . EREAHIcER L L, Zhe v
7= BB O BIFEIZIE S LT D, A% Tl CNF EHIC T =4 U PHHEER Y ~—7 5 2 (CPB)
PREL, 7adal—ra kAt o b AR LT 2

BARKMNZIX 7 77 NEEOR DT =4 R ~—% CNF REIWZTTT7 ML, VT 7 NEE
L CNFBENHMRE D7 v v 7 (EEESR) EROMIEREIC 5 2 D EBIZ W TRET LT,

[525x]

KPR T8 7 2 1V ES (SI-ATRP) OBMERZ = X7 /W bSIZ LW CNF ~E A L7
(CNF-Br), Z Z CIIIEREMAEE 2 5 2 & CTHtGRERE (DS) #FH%E L7, DSIIcEoirs &
VW7 — ) BB SEHE (FTIRNC & W #kiE L7-, &IZ. SI-ATRP (X 9 CNF | poly(p—
styrenesulfonic acid sodium salt) (PSSNa)% 77 7 k L7z, A%, 7V —HR IV ~—Dn1&, w1
BOAMETNNN—I 2 —varrsuv M7 4—lEICLVIRE LT, 777 MEITTHRST
BIOFTIRIZEVREL, 7V =R ~—DOpTEEZHANCI 77 MEELZHEH L, 551
7= PSSNa i+ 5- CNF [Z/F#ifaE 7 /L (HepG2) & 3h5 4% L/ 7wy (BEE) TER A NFE TR
BEE IRV — P BB L0 MR L. MR RERE A4 E B PCRIC L 0 3l L 7=,

[F55 & B2

DS M # 72 A CNF-Br % H
VW, SI-ATRP (2 kW 75~
NEREEDE 7% PSSNa #
CNFIZ /' Z 7 b L= (WS
#ARY~—753 (SDPB)
5 L OCPB) . 3 H 4172 CNF
ZeREHIIC S E S . HepG2
AlAE & P E e TR L
LA CPBEJ T 7 b
L72CNF OB e 7 v v 7 2T 5 2 L3R I nT=, F7-, BV 2 L2, CNF-CPB
DREBIEFELCT7a vy 7 A ANHIETE D Z Eoh iGN B s nsd Z LR %753&:7‘;0
77o & 512, CNF-CPB 7% CNF-SDPB o Kf&ffi CNF (2T HepG2 Ml DORREZ 1) & E 5
ZEHBIE LMK DR L TV D, ZOFEFT CNF-CPB O 254k LTl AtEZ R
THDTHD, FEMCHOWVWTITY ARET S,

Figure 1. Flocculation of CNF-CPB with HepG2 cells.

3R
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2 Yoshikawa, C.; Hoshiba, T.; Sakakibara, K.; Tsujii, Y. ACS Applied. Nanomate. 2018, 1, 1450-1455.

Flocculation of Cells by Cellulose Nanofibers Modified with Concentrated Polymer Brushes
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AR EERAZ AV HRABE N FO7ILOER

FHRTF T A VA - BAEREIFERT
OJUk £, B =E

(&S] MR L, RO FAE - BEZ R THAERRICB TN T e —FThH 5,
ZOHT, FEHFICE DHRBHIARN TR 20 L Lanmd, BES~OBAHENDI2NERE
ELTHEHINTWS, LMLARG, MIBREE OO S TlX, Bian, HBEOIBES
AL BIEH LT LEY, LEERAL COMIBOIERDRIILT L EmWN DO TIERY, £Z T, &
FEAAR 2 B BRI E D D HAN ORI RN B EN TV 5D, ZOHFDo—>o L LT, BHEMu L
&I HIEALIZ IS R, #OenZ T Ab L, BREMlaZ BRI E O L4 vV =7 BT NVGT
ABRHDH, ZIETOMIETIE, AlEs 2V, ZubicfbFEEEZ2RALThb b 0n%
<, EERNTORERELS . B Z VN T, BEiCER2WnWE W BERD -T2, A
RO BHME, AEEATEOE S T2 AW EERIC L > T vbsEs Z 2L, AN
TOGENELS . BHMIEN 7 VN THE, BEICXOMEEZ b oM Y= X TN T fER
THIETHD, KT, AEANTOFEHFIBIOHHETF o ET VX e VTIN5,
BB ETRE LIEETF T IAXUBO ) CEREE AR K (PBS) & Fl 4 DR E OHEALER
(3) /PBS IR HIBRATHZ LIZLD ., insitu THFIUELT AV AT LAEZER LT, (ER LIS F
a7V O RIEINE, B

KON R ek

A L7 Ml o A 15 « HE5E

PEIZDOWTHAT-, F

7o AR A E AN LTz NA

Ka 7 & AR E

B L 7= 1% Ol B D 25 B

WOV TR L 7RG R

IZOWTHHFETHRET 5,

[FE8R & FE ] 7L X0 EE (EEEYS 78 M) 2, 300,000, ¥ I ERSH L it s 5 F
(Mw100, 000, Z£FE . 5.0, FTHE T F oAt L v ) 2872 585 TETe PBS IRk &% D
TR DAV Sk (3) /PBS 1A A 1R G LT-. KIBIRDOWREMED AL BT HZ L2k A FaF
NERRZ M LTz, TIX U, BT F . BLOHAEG) DBEREOHRME L Hic, A Fas
VDTN ED BV, Ziud, HOWTWEOREORINZ E e, ZEEanEiL7z7=H7T
bhoHréEEZOND, ERLI A FasLak 1 ml ®PBS FICHEA, 3TCTHHERM. L9 L1,
FEf Il BB AL, BWHLET A VBB OB I T U2 EETHIE T, N1 Fasn
DRI Z TN LT, TR, FEEIZE v, A Fa I LvoEkPsiBo o, Midz
TIXUEEEET T /PBS IRERICEE ST, T e bsk(3) /PBS IRk LIRAE T HZ & T,
Mz A FaZFLRNICE ALz, N FaFZl~0FE AN 1 BIXO3 Biglc, a4 204
HZEIZEST, A ReFlEAKROMIEAEGFREZRE LT, ZOE, €7 T OREDHY
mE & Bz, 3 BRICBT 2MRAFERIEM LU, F/2. " FaF i A1 BBLO3 B#
O AE G LT 2 A, N Fa T VNTIIAEEICHEAEE L TWAH Z 2B LT,

Preparation of cell transplantation hydrogels based on reversible interaction
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ANTEIE, EEEESICBA LEEPEIZB Y
T, BRBICHT DIERIESE LTEETH D,
A R 7T RE A MfRESNLAHSANTHIL E
WIEEEZ B LT D20, Bl & L TR
A Tnd, KYIRBEREEICHEIT T, 1~
V7 va aRER NIE OB T T\ D
N, DfREENET IS0, BEENETTD
ANCAMER IR & D E W) FRER S - 7=,

AFIETIE, AP =r v a  AETHY .,
Bl X OVE SRS & HIE 95 2 & CTOfiF
HEENHIE TR N LB AR T2 L2 AL
4% (Figure 1), 7 L> R faEA LY
fefb) o —2x (pNC) & U VER= L
LEaarRYy MELIE AT/ EZER L, g
fads L OVE SRR AE (%9~ 2 2R & Sl L 7=,
[F28r]

AR EZET VEBT NI U AL TET A2 T, 7T Mok —RX&/ER L,
ZFZIZT LV Fuarmg (AL) 2z, 2-E 23U VAT UAFE R T, Bl 7 2 ESIc L » T
AL Z{Efi L7- pNC Z{EL L=, Vo B=Hh/L 7 (TCP) & pNC & FEix OEE TIRET 52
LT, I arRYy ML, 7oRXF A MERGEERS L OVBEEEMEEFHMI L7, £72. pNC 23,
VA7 v 77— UMl (RAW264.7) 12 X DE MBI RIZ G 2 5528834 KO, TCP-pNC (2
R4 5~ ZAEHEMMEE (MC3T3-E1) OffasesE 2 354 L 7=,

[FE R L B

A B—RZ AL ZEAT 5 L TpNC 23R ° Control
ARECd > 7= (Figure 2a), TCP & pNC #iRAT
52 ETHELND TCPpNC F/ a2 RY v M,

AVl varAalEThy ., BREUKERFTOT

Figure 1. Schematic of pCNF nanocomposite
and regulation of osteoclast activity.

NS A MR KOVEREEREEZ AL T e, £ 200um
7o AR ER X 7 7 #—E (TRAP) PNG

G OFEFR L0 | pNC 1Tl A R E T 5

Z R E Tz (Figure 2b), pH IZIGZ LT pNC

ZARKCST DAMEHZL, BE MIADOTEMEIZIRZE LT, ot

EMRER 264 2 S WfRF SN b, 61T, o e

TCP-pNC (355 30 oo M e 5 vk 2o 1) b S w7 Fig'ure 2. (a) SEM image of pNC. (b) TRAP
(Figure 2¢), LA FOOFEHR L 0 . AREHT. fEE staining of ostgoclasts e{cposed to pNC. (c)

- SR BIM TS A TR L QRGN oot

An injectable artificial bone of bisphosphonated-nanocellulose that regulate osteoclast/osteoblast
activity
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Analysis of protein binding behavior on the material surface using SDS-PAGE
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Title: Adipose-derived mesenchymal stem cells attenuate rejection in a heterotopic decellularized
tracheal transplantation model
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Large-scale preparation of hair follicle germs for hair regenerative
medicine

Tatsuto Kageyama'-2, Junji Fukuda'->*
I Kanagawa Institute of Industrial Science and Technology,
2 Faculty of Engineering, Yokohama National University, kageyama-tatsuto-tp@ynu.jp

Regenerative medicine has been increasingly expected as a new approach for the treatment of hair loss.
Recent studies have shown that transplantation of a compartmentalized hair follicle germ (HFG), which
was fabricated by integrating two respective aggregates of mesenchymal and epithelial cells, led
regeneration of hair follicles. This approach is excellent, but one drawback is to require labor steps for the
preparation of the germs particularly considering that hundreds of thousands of hair follicles are necessary
for a single patient. In this study, we propose a robust approach for a large-scale preparation of HFGs
through self-organization of cells. We revealed that when the two types of hair cells, mouse epidermal and
mouse/human mesenchymal cells, were mixed in suspension and seeded in a microwell they initially
formed a randomly-distributed single cell aggregate but then spatially separated each other and exhibited
typical morphological features of HFG in three days of culture. This finding facilitated a large-scale
preparation of compartmentalized HFGs (~5,000 HFGs). We fabricated a microwell array culture device
with oxygen-permeable silicone (PDMS) and demonstrated that oxygen supply through the bottom of the
silicone device was crucial for the spontaneous formation of HFGs (Fig.1A-C). The HFGs efficiently
generated hair follicles and hair shafts after intracutaneously transplanted in the back of nude mice (Fig.1D).
The regenerated hair follicles also showed the hair cycle through the rearrangement of follicular stem cells.
Our preliminary results showed that spontaneous cell separation and HFG formation could be achieved by
seeding human keratinocytes and human dermal papilla cells on the chip. This simple HFG preparation
approach may provide a promising strategy for advancing hair regenerative medicine.

Fig. 1 Large-scale preparation of HFGs. (A) Schematics for spontaneous formation of HFGs and their
intracutaneously transplantation. (B) Fabricated oxygen-permeable PDMS microarray chips. (C) Spontaneously
formed HFGs at 3 d after seeding. (D) Hair shafts generated from transplanted HFGs.
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DEVELOPMENT OF FUNCTIONAL NANOPARTICLES FOR THE
DETECTION OF BACTERIA

Yuji Tsuchido '?, Aya Kitamura!, Yuna Kasai!, Hiroyuki Kobayashi', Takeshi Hashimoto'!, and Takas
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2Current address: Bioengineering Laboratory, Cluster for Pioneering Research, RIKEN,

Nowadays, there are a lot of patients in hospital with weakened immune systems. Thus, to prevent in-
hospital infection caused by pathogenic bacteria is one of the important problems. Also, food poisoning
caused by bacteria could threaten the human health, so it is an important problem to provide safety food
and water. For the detection of bacteria, ‘culture method’ is well known as standard conventional method.
However, culture method spends a lot of time to detect bacteria, so it might spread infectious diseases. To
overcome this disadvantage, enzyme-linked immunosorbent assays (ELISA) and polymerase chain
reaction (PCR) analyses have been developed in recent years. These methods could achieve comparatively
rapid detection of bacteria, but these methods are high cost, require clean room, and require advanced
technical knowledge to use." Therefore, many researchers has attracted to develop more rapid and simple
method of bacteria detection. In particular, nanoparticle sensors are promising because their surfaces and
chemical structures are easily controlled and

various types of recognition sites can be

introduced on the nanoparticle surface. In addition,

the nanoparticles are inexpensive, have low

toxicity, and can be easily handed.

Herein, we developed dipicolylamine or boronic

acid-modified fluorescent silica nanoparticle (dpa-

HCC/FSiNP or B/FSiNP) complex for bacteria

detection based on the recognition of phosphate

group or saccharide chain on the bacteria surface

(Fig. 1). Also, we investigated the interaction between pathogenic bacteria and dpa-HCC/FSiNP or
B/FSiNP complex.?

First, dpa-HCC was synthesized by Mannich reaction of dipicolylamine, formamide and 7-
hydroxycoumarin-3-carboxylic acid. Fluorescent silica nanoparticle contained [Ru(bpy)s] (FSiNP) was
synthesized as reported.” Then, dpa-HCC or 4-carboxyphenylboronic acid was modified to the surface of
FSiNP and obtained dpa-HCC/FSiNP or B/FSiNP complex. We evaluated the recognition function of Cu-
dpa-HCC/FSiNP complex for phosphoric acid derivatives (monophosphate, pyrophosphate, triphosphate,
ATP) by fluorescent spectroscopy and revealed that strong response for tri phosphoric acid. Also, the
response for pathogenic bacteria (E. coli and S. aureus) was observed by fluorescent microscopy. Both
dpa-HCC/FSiNP and B/FSiNP complex and bacteria formed visible aggregates within 10 min. These
results indicate that Cu-dpa-HCC/FSiNP and B/FSiNP complex could detect phosphate group or
saccharide chain of bacterial surface. In conclusion, we could detect bacteria by forming large aggregation.
1) C.-Y. Wen, J. Hu, Z.-L. Zhang, Z.-Q. Tian, G.-P. Ou, Y.-L. Liao, Y. Li, M. Xie, Z.-Y. Sun, and D.-W.
Pang, Anal. Chem., 2013, 85, 1223-1230.

2) Y. Kasai, H. Kobayashi, Y. Tsuchido, T. Hashimoto, N. Kanzawa, T. Hayashita, Chem. Lett., 2016, 45,
749-751.

3) X. J. Zhao, L. R. Hilliard, S. J. Mechery, Y. Wang, R. P. Bagwe, S. Jin, W. H. Tan, Proc. Natl. Acad.
Sci., 2004, 101, 15027-15032.
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Fabrication of Intracellular ATP-responsive Polyion Complex
Micelles for Smart Nucleotide Therapeutics Delivery
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Small interfering RNA (siRNA) offers striking therapeutic potential as a molecular-targeted drug,
because of its unique ability to down-regulate target mRNA expression. However, siRNA-based therapies
have severely limitation to clinical applications, mainly due to its poor bioavailability stemming from
susceptibility to enzymatic decomposition and renal filtration as well as inefficient cellular internalization.
To overcome these bottlenecks, a great deal of efforts has been focused on fabrication of smart polymeric
nanocarriers suitable for delivery of siRNA. Encapsulating siRNA into such nanocarriers has proven to be a
feasible approach to improve both the longevity of siRNA in blood stream and the cellular internalization
of siRNA with enhanced bioavailability. Nevertheless, there is still much room for improvement in the
polymer design to better address a conflicting challenge inherent to this kind of approaches, that is, stable
encapsulation of siRNA in the extracellular milieu followed by the prompt release when arriving
specifically at cytoplasm of the target cells. One promising approach is a fabrication of polyion complex
(PIC) micelles with intracellular-responsive functions, such as disulfide bondings (Biomaterials 2014, 35,
7887). However, thiol moieties are sensitive to oxidation and occasionally cause difficulty in the handling
and restriction of nanocarrier design. An alternative molecular design for stimuli-responsive siRNA
delivery systems is required.

We fabricated a simple but effective molecular design for an intracellular-responsive smart siRNA
delivery system (4Angew. Chem. Int. Ed. 2012, 51, 10751). The PIC micelles utilize a phenylboronate
functionality, which can form reversible ester formation with 1,2-cis-diols on the ribose ring at the end of
siRNA and thus, PIC micelles turned to be stable at the extracellular condition. Notably, the boronate ester
can be exchanged by other competing biomolecules containing 1,2-cis-diols, thus providing a molecular
basis for 1,2-cis-diol-responsive siRNA release. Indeed, we demonstrated adenosine triphosphate (ATP),
which also contains 1,2-cis-diol moiety, triggered the concentration-dependent release of siRNA
encapsulated in the PIC micelles prepared from poly(ethylene glycol)-block-poly(L-lysine) (PEG-PLys)
bearing 4-carboxy-3-fluorophenylboronic acid (FPBA) moieties in PLys side chains.

Although FPBA-modified PIC micelles (FPBA micelles) opened a new avenue for smart intracellular
delivery of siRNA, a comparative study on the polymer structure-function relationship is yet to be
elucidated in detail. It is reasonably assumed that the FPBA modification rate must be carefully controlled
to balance the stability and the ATP-responsivity of the micelles. Thus, we have further developed the
FPBA micelles to improve the gene-silencing capability and the stability of the micelles (Macromol. Biosci.
2018, 1, 1700357). We eventually demonstrated the FPBA modification rate in PEG-PLys critically affects
its ATP-responsivity and structural durability. The FPBA modification rates of 20-35% were identified with
the best performance in both the stability in serum-containing media at the extracellular concentration of
ATP and the destabilization for the siRNA release at the intracellular level of ATP, leading to the significant
RNAI activity. Recently, we have successfully developed the phenylboronate-based ATP-responsive PIC
micelles for gene and messenger RNA delivery systems (J. Am. Chem. Soc. 2018, 139, 18567).

This is the first study to demonstrate the intracellular-ATP-responsiveness with synthetic polymers.
Because of its quite simple chemistry; just conjugating phenylboronic acid moieties into polymers, this
strategy can be easily diverted into other biomaterial applications. Indeed, we have already demonstrated
the effective siRNA, DNA and mRNA delivery with this strategy. We strongly believe that the
phenylboronic acid-based ATP-responsive system provide a completely new directions in biomaterial fields.
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