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722 —)LE PVA 2—T ¢ Y REO M2 R R T

VLR PR AR AR, P - AR TR PRREVERT IR ZEILAL S A AR RE S B
O B W&V HOEE"?

(S]] 17 —7 v, N, ST 72 SIS S5 EFEE SR & BRI 5720,
I D OMEHREIIZIMARI AR Z BHIT 2 ER RO OND, ZNETICAARY L) !
RA XV ZTFNE 2 2HT LR ~—DBER S, BIRBGIZIBW TS B2 A A il 2h
BAERTZERPELNIENTVWS, ZHHDORY ~—DMRERINH RO A =L LT
HFRIKDOFLE K B /M E RIS R B IRE ST b, —F, BaIZERE S 128Uk bd
D Z LT X B KRR T OB AED LTV B 3,

AWFIE T WAEOES WA Y B =T b a—/W(PVAYE T X — b T 5 2 L2 K-> THikE
2N L7k bR Y B =L 7 b a— /L (Hm-PVA) 2 fiH U7, fix O E %249 5 Hm-PVA % &
MFEHEIZ2—T (7 LIZFEIZB T 25 MARTE AN H 2 B>V TR L7,

[%%] Hm-PVA O&RIEL. P ATF IV AILKRFT R 0.01N HCI
LAKDRETMEIETICBNTE R 07 L L T T L F ety omsomo
T b R~OREEBRGNZ LY G LA F— A PVA
D, BT v RIS (' H-NMR) & 7 — Wa.om Hc['\(\l/\l/\g‘/
U ARSI FHET-IR) A A CHUKIEDME 0w _ oW oM ~puco i oH H
ANEMER L7z, Hm-PVA O MR TR0 £ % FEA o Lo cn,

(CH;), CH,

THEHD, R T L PP 7 4L AICa—T ¢ '
~ 7 U Hm-PVA-PP % 2L LE?L:C), i R kB & L Scheme 1. Synthesis of Hm-PVAs.

T, Vo7 E S/ MUILTE (PRP)FHIZ 1 BEE A >

2= b U I/ IRORE A8 R B 2 A 2 R B - B

(SEM) CT#1%2 L7=, Hm-PVA-PP KIZWET D 7 ¢

TV )= ET VT I DR %A micro BCA {ETE

L7, 747V =5 OWERELy HOTEM:

L TEME L7, Hm-PVA OF K&z E4#E & Figure 1. Anti-thrombogenic  test  using
WIE(DSC) % FV C BT L7, MR AMI R OFF  C6-PVA-PP, PVA-PP, UV()-PP and UV(+)-PP
fizid. 7 v Mz FHuvwr-, Scale bar = 10mm.

[BREBR] AX—2 LIRTT X — U LRUG &V | $HE O B 7p 2 Bk I 2 (&6 L 72 Hm-PVA
DERTETZ, £, =¥ ) —VIKRAEEZ WD Z E12X Y Hm-PVA [Z PP 7 /L AR
a—FT 4T TE, NGO T, C6-PVA 2 —F 7 PP 7 4 )L AL/ IR DR EB N A B
W Lz, 602, #E L2/IMEOIEERELIIHI SN TWD Z ERMR ST, 747V
=T ONTH C6-PVA 2—T 4 7LD PP 7 4 /LA E B L CHEIZHD Lz, 51T,
T4 TV =Dy EOTEEEITo MR, C6-PVA = —TF ¢ 7 FRHIL, vy BHOFKHEEE H 1)
HENDZEDRHBMNE R 5T, £7-. Hm-PVA OKFIEE A2 DSC THENT L 7=k 8. A TRy
IZHBWT 15C6-PVA OHFIKENRK SN ERHALMNE o7, 7 v MEMIZK 2 iR
I RO M A T T4 8. ML IRT L HIC, x BT 4 7 ar ha—/L@o UV ALF PP 7 ()L
L TIEAMER TR RO Sz, —F. C6-PVA-PP 7 ¢ /L AREIZMARTEARIZERD S/
Molz, ZDT= ., C6-PVA O HIEI/KEDHE R IMARTERINHIN R K& A &E 2 B L Tnb &
Bz, ZORERNG, PVA &0 ) UMM EHZ S W T KFIfEERIEIC L =2—F 1 > 7
AIREZR MARTE A R 2 R T M B E R CEX D 2 ERH LN E o T,

[B1A] [1] Ishihara, K. et al., Polymer J., 1990, 22, 355-360. [2] Tanaka. M. et al., Biomacromolecules, 2017,
18, 4214-4223. [3] Taguchi, T. et al., J. Biomed. Nanotechnol., 2016, 12, 128-134
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Effects of alkaline treatment to silicones for biocompatible crosslinked polymer
coatings

' The University of Tokyo, 2Fuji-Systems Corporation
(O FangYu Chou!, Keiichiro Kushiro', Ryo Yokoi?, Shintaro Hara!, Takashi Isoyama', Masaki Anraku!, Madoka Takai!
g Y Y

[Introduction) Silicone materials have been commonly used as biomaterials for biomedical devices and artificial organs
because of the properties of non-toxicity, chemical stability, permeability of gases, and high mechanical durability. However,
the hydrophobicity of silicone causes non-specific protein adsorption on the surface, which leads to unwanted reactions,
such as immune cell adhesion and blood clotting. Previously, phosphorycholine-based crosslinking-type polymers have
been developed to coat silicone that relied on the activation of the surface by oxygen plasma treatment [1]. However,
oxygen plasma treatment cannot be utilized for complicated substrate geometries. Here, we investigated alkaline treatment
instead of plasma treatment for the activation of silicone surfaces.

[ Experiment] Silicone plates for medical applications were used as model substrates. The coating polymer was
composed of 2-methacryloyloxyethyl phosphorylcholine (MPC), 3-(methacryloyloxy) propyl-tris(trimethylsilyloxy) silane
(MPTSSi) and 3-methacryloxypropyl trimethoxysilane (MPTMSi) with the molar ratios of 54/27/19 =
MPC/MPTSSi/MPTMSI. This crosslinking-type MPC copolymers were synthesized by free radical polymerization. The
traditional O plasma treatment was replaced by alkaline solution treatments at different temperatures in an attempt to
improve reactivity of the silicone surfaces. The silicone surfaces were hydroxylated by alkaline treatments, then were coated
with the 0.1wt% polymer in methanol by silane-coupling reactions. For polymer coating analyses, silicone substrates were
stained by fluorescent molecule rhodamine 6G that specifically bind to MPC to evaluate the relative amount of polymer on
the surface, and in addition, water contact angle measurements were conducted. For protein adsorption analysis, the relative
values of adsorbed bovine serum albumin (BSA) could be analyzed from ImageJ via the fluorescence microscopy images; a
substrate that shows increased intensity indicates higher levels of protein adsorption onto the surface. We evaluated the
biocompatibility of coating via alkaline treatment by evaluating the viability of human lymphoblasts (CCRF) via the
live/dead assay.

[ Results and discussion] The rhodamine

staining and contact angle measurements of
polymer-coated silicone plates using various
pre-treatment methods (Fig. 1A) showed

successful polymer coating on the silicone
plates after being treated by alkaline

solutions. The fluorescence intensities of
BSA adsorbed on coated plates (Fig. 1B)

demonstrated successful prevention of  Figure 1. (A) Rhodamine-staining intensities and contact angles and (B) protein
protein adsorption onto the coated surfaces.  adsorption on polymer-coated silicones.

The protein adsorption on alkaline-treated

substrates were higher than that of O,-plasma-treated ones,
because the roughness of silicone plate after being treated
by alkaline solutions, which etch silicones, were greater
than Os.plasma-treated plates, which was confirmed by
scanning electron microscopy. The higher roughness
presumably increased the area available for protein
adsorption. Interestingly, increasing the temperature of
Alkaline treatments resulted in more polymer attachment
but reduced protein repelling, which may be due to the
etching of the silicones being greater at the high
temperature. Also, cell/substrate compatibility was
observed by culturing cells with the substrates for 3 days
(Fig. 2). The cell viability on substrates coated after
alkaline treatments was high (>99%) and same as the viability on coatings via O; plasma treatment. In conclusion, the
biocompatible, crosslinked polymer could be successfully coated on silicones via alkaline treatments, and it prevented
protein adsorption. The coating procedure with alkaline treatments on silicones is easier, more scalable than oxygen plasma
treatment and it can be applied to various medical devices with complicated shapes.
Ref: [1] K. Nagahashi, Y. Teramura, and M. Takai, "Stable surface coating of silicone elastomer with phosphorylcholine and
organosilane copolymer with cross-linking for repelling proteins," Colloids Surf B Biointerfaces, 134, 384-91, 2015.

Figure 2. Toxicity determination using the live/dead viability assay
(Scale bar =50 um).

Effects of alkaline treatment to silicones for biocompatible crosslinked polymer coatings
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DIFEEETILNVAT, WEKBIET /NS FFORAEEGIIEE
A ZzERDSED

'HORERRROR: JERAEEMNTE, RER A KRR BT AR B,
SENFBER TR E AR, RO ER PR TR N

OT%E Hyy', Wik EE: R @02 = WY, A0F #f7°, \A iy
VRORZ=S, W s, . CEER

(S ] DA, TEBIIROPAZEIC & 0 D AESE L DEREDSM R DN 2 BERIKETH 5,
O FEIE TR T ML S o3 2 A TdH 0 . EEIIRO MATHENMTON 505, WEERY
Bl DA IR S I SIS TR D MR O YA AN EE & 72 %, T & 13 i fEkI 1~ & LT hydroxyapatite
electret (HA-E) Z FIW\ T, T /K D JRFTHIER G- 3 SE R 5- 2 2 3 2 Rt L7,

[268] 10~15 #nD C5TBL/6] ~ U A& xkt% & L, KEWNIRE . NLFE FIZ 1-2%1 Y 71 L
Y ERAWTETMEEEZITV, ENERMIC X0 DigEFELH L. SEEARERT M 2% L L
FHEEET L~ 7 2 ZERL U 7=, B fRRs 2RIE 42 1T, 2 S piTRE OO U A 28 )8 0 S 4 I iflo %t L.
Img/mL @ HA-E (HA-E1 #£) £7-1% 10mg/mL @ HA-E (HA-E10 ). & H W3k (C#E) 23t 50ul 1 EA
L. B L7-1%E11E S8, Fif 2 BRI a— I CMEREAFEm L., DA fH L%
Triphenyl tetrazolium chloride (TTC) ¥u@ | CHAZERAPH ORI 21T > 7-, X 51T, BT CD3L Hifk
Ze T Skl et L OVE &R RT-PCR 12 T BT A O3l 21T - 7=

[#h5 & 23] HA-E1 Bf1Z. HA-E10 £, C BEICEL UOADIEZE 2 SB[ 0 /8 58 NG SR 23 B e
MIZdH Y (38.54% vs. 32.64% vs. 32.88%). TTC Yufd, TIIFHIEFEML DOBEE N A EIZ K& < (FHFE
FEA DBE I/ H fEIR O BEIE 78. 8% vs. 40.5% vs. 42.9%, p<0. 05, 1), SafE kY 4 Cld CD31
Bl O RN EICE < . MAENEMROEMA R X172 (3. 6% vs. 2.47% vs. 1. 45%,
p<0. 05), E &M RT-PCR TIX HA-E1 %, HA-E10 £ & 12 Vegf, Tcam—1, Veam—1 DOIEEL &N H,
BT AL EX D OEZEE T L~ T AT\ C B ZEREI AL IS 1T A i B D HA-E O 513,
M FAEFEI X0 FSEfI A W S5 B2 b,

A B C

1. TTC Yeta %47 - 7= Fifk (HARAR A 2EMEI) (A HA-E1 B (B)HA-E10 £ (C)C #%

Attenuation of Infarct Region by Local Injection of Hydroxyapatite Electret in Murine Myocardial
Infarction Model
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TAMURA?*, Kenzo HIRAO*, Tetsushi HURUKAWA?, Tetsuo SASANO!

"Department of Cardiovascular Physiology, Tokyo Medical and Dental University, 2Department of Bio-
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ENLEIR SR M ANTITAT, 2 AR, P RARE KT, VUK, CTgM, SLST AT 4 =R,
VW E AT R, S S vy 77—~ A A, TAKEARA Y R
Ol Bt Hk #hE2 e S, G e, RIE B, & TE!, FHE k! %
R #r L, BF/RT W& P BEE MR EEYS B ETS, &T W20, Ml A5 S o
T, MaH ASET-S, RHE 2320, HTF B, Al ERES AR 20

[FE] ARPICHAE U7z RN A E R EE 2 LU Cila - Mk E R EERT 5720, [
B EEIIM B OBRE R B RE A ISR E BT 5, Fxld, @o FHEO k&1 % &
HEWAERED O TR 2 BrdlaHMiE Ofe s L EEE(LZ HIE L, EE HEEED G & TSR & HEdE
LT/, AT, 2 ETISRE Lok S 1 i~ — s (VING) J O 2 Ik
~— WM (C3a, Cls) OFMMEZLICKRAET 5729, ME#EGHED R DFE~ O @i EH %
ENENNE 2—T ¢ > 7 LT EIE SR AR MK A /ERL U iR ER (21 5 BIRE N~ D
BAEWAEZEBZ M Uiz, £, BEfi~— 0 OFBE, EEEE2BREET 5720, BRERR %
AW 5B A2ENT v Frey (RR) 7 A M&EhE LT,

[3E8R] ArkbE LCid, MiE Ao R 2 3 BE 9 FEOE Y+ (AT - 1 B2 B3 B,
1 # : PMEA, PEt2A, PMC3A, 2 B¥ : PEt2MA, PMC6A, PEtEA, 3 B : PEA, PBuA, PEtEMA). 3 ONMZ PMPC
(EVEXHIR) 24 L7z, PAHERR TII, BN 7 &2 MAGA A TZNA & 55 ml O PASHA![A]#E
OWNIEZ & MBI CE 2 a—7 7 L, & MRE FTEE, FHMEHE 100 mL/min, ¥
J£77 70 mmHg T 37°C T 1 KSR S W7z, RN m OW S & H'E L, PBS Paiffs. M-PER iF %
FAWTEIR L7z, Son-EAEREHI, BB > T, LCMS/MS ¥ a v N UM ONC 4
BT U7-, RR 7 A2 FAIAEFE L Cid, PMEA, PEt2A, PMC3A, PEtEA. PEA Z3/E L7-, &4
Bta &4 Wimia—7 0> 7 L7 PCo— b (HR&33 mm) ZZNEHEBNC~Y Uik b g
I=iE (37°C/1 BERE) L7=%%. PBS i L. M-PER A HWTHRAEEAE N L-, Bbhi-
#BHZE Spin—X UF (Cut Off = 5 kDa) (2 Y JE#E L7=#. ELISA JlIEIfE L7=,

[#55 & B42] PAHBIRIBE N ImIC A L2 E A ORI EIX, 303.5 - 1,612.7 ug/[AEKETH Y |
BREO R E B RICHBM IR b ho Tz, KR ORI L2 EAEOMEN 7 a7 4 2
7 AL E RN OFESL, VINC IZ2OWTIE, O A& 1 FE<Q BEG FEDEICKRE <720 | 1
WEA MR 1 R~—F & L TORRMERIREES vz, C3a [XEIBEHEFE /7 IR S e ife
DRBEEZ T 5 < . WAERED ISR & 72 2R 23580 b7z s, AT B O MikE &
PEIZIS UTo R 5E@) 2o LTz, WAEBEDD20) Cls 1T S o7, BIERZ % FV7- RR
F A NMTEUWT, VINC 1T 1 BEQ BEQ BEONEICWEEN L, 1 Ik~—Dh & L TCOHEBME - iEfd
PEDFRGE S U72, Cls OWAEEIZ S FRIEROMEM RO B2, WU 1RSS5 PMEA KO
PEt2A & bhlg LT, PMC3A ~® Cls WA EITA TREfEZ R~ Lo, 70, C3a WiE &iX PMEA=PEt2A
<PMC3A=PEtEA=PEA DETH > 7273, ik~ — 0 ORERERITHBIEEM ZDIL b 2Z D RE W E
EDHER SN, TRHDORFREND, @y P Bt O mEE ST, Zhbo~—TZHH L TRF
flATRE Td 5 A3, FEHFL ORI H 7= - Tlid, PMPC 25 DMkt IR & Ll 2 MR H D = &
M GNE o7,

Performance verification of markers to evaluate blood compatibility of polymer materials
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HhFF o WEKER Y v —2B0W=-~2 v ogoTFERENDEEL

Oy FEhE'. i IE 25, A !

JERESESRAL AR R AR 1 B IR ARG TAAFIZER 2, BILRER B il B2 8 i 3

ES] Ol B 2 BTl ciaE T 2 i, AU E % V> ¢RI R o Ok & i o 35 E)
BT 2, AT E o Mgl i < » 2 A0 A I E BB RE S 2 ke 3 2 Rl F = — 7
D ORER TN TS, JUEEF O M5 ZHETH 225, Bl H AR IR % H 2 BREE % T 5 &
BB TENTHERNTH S, 22 TF 2— 7ORMICTEYHRITEEFITH 3~ v ZH
%2 8T, ER~DERENZ T Ch BV RBEEIA CEREREIMERLETE 5, ~X) Vi
DTHRICHDEREZEGEATHA I LD, Mo FEM (FVffte=rer ) a—v) KEICIEDER
FEBATZ2ZL T BENTE2IELURETH D, ZD7=DICIE, IEOEMEZ D DA &S THM L
AR O @G BKERAL S FIRICffe oA v X —MEloRZEREEN 5,

[EB] BEDHEBIE A F A v R ~—TH b e-KYV YUY (PLL) @ 10%I A F AL ALK F
VERREERE L, BiERED F 7 v a7k y) (DDSA) & 100°CT 2 FFEIG S ¢ 5 2 & TT
NENFEEREBAL Tz, ZZHKERHOTHILBZITW, FY ~—%EILL 72, 'H-NMR CH&EERE % 1T
W, DDSA#HEAT 2 7 HITH LT 20%—40%DEAETH 52K ) ~—%157/-, BINE, &K ~—
D1%AX ) = NRHRICY ) a—y TLRRIEL, - Z28% L, BoTEELY Y a—v a4
Blafsz, inCa— LY ) a—Vy T A 1%D~ Y VKERERMU ., Yk, L., ~%)
va—tyYa—yva st EEE, LY a—y I AEKAOKEMAENTL., a3—F 4 v 7DD
ZITH L EHic, ~¥Y) va— ko XPSHIE, CEMEIEIC X D ~ XY v OREE Z R L 72,

(MR L EZE] TFigurel OREMMAIIE X Y ~ ) VEEZRD S Y a—v
RIAZBKEZRLTWB T R oTz, ~X) VA& VB &
ATWE70v ) a— v REBPKIEICED -7t F 2 b b, Figure2
BEY Y IACHE TS L BRMHEOMKE LR T, DDSA AR
A 20—30%DFY) ~v—a— MK L CIFADEMEZRL TS Z
EDOANY VOREADHERTED, 40%KR) v —a— LTI
FAD LB THo72FHLL, I FL A~V VHRa—+TETwih
WZ EDIRIEBE Nz, TiE, DDSA OB AW, K)~—0DHh
FAVEDREA L, ~o%) v OMEERIMEL oo 7GR L& 2
Enéo ;30.00

ES] 8L 214 v X —43F D PLL-DDSA i\ % Z & C& 000 I
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Figure 2Contact angle measurement in each sample

cotact angle (° )
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Zeta-potential
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o
o
=)

BTN ORER I~V ¥ OEFELATTRETS 72, ~~Y ¥ FF T T TS
[B15E 7 (3 Bl DE A & BUKMER R LCH 0. AL, XPS HI & e
£ & D DDSA EAK A 20—30% DI~ ) v DFEAICE TR o

ifﬁ,_]‘ < er % z & ﬁ‘ﬁ&%ﬂ < % f(_’, . Figure 1 Measurement of { potential in each sample

Immobilization of heparin on polymer surface using cationic hydrophobic polymer
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BEACPNEIC L HEN L BRGEA R EEEI LT 5 D RADAY

'HORERRRIRY: REEFEE R AR A IITER, 2 HROERR AR AR TR SE T
O R, 8 #hr 2, il B, R KA B W bR FL B A
oOPER?

[#5] TH. MERE TONRAL 47 4 VAR E ER & U BEGECRIEDO EMLIc L D14
7T MEROREAPREER S TR Y . MERESITOMSLNREBEORE L 7> TV, A4
T 4 VLB IE D= DIZIE, ME O ER L OMEEZ I T2 2 ENAEEZLNTEY,
MEHERmICHEMEDR RO HivD, — T, MELEHREFREOT-OIIE, WREkE SN MET
HY ., PUEMEE OWSINRO HIDH, £ 2 TR T, BRI RERE A TEm B2+ 72 2 1A
B LN TWBHELSALFRINIRD 1 DT B Micro—arc oxidation (MAO) AFRIZFEH L7z, MAO
LR CIE, AR O OBV AHEZFIHTHZ LT, AT AR v EEAVTERIEY)E D
RN FIRE CH D Z D, PIEIRDI IS DR, ., fEhz2BINEAT 5 Z LT, hiEt
AR E A EE N L7 T 2 o REOBINIHIGFIN S, 77206, AUFSETIE MAO LELD )&
FIZ X - T, PUE M & S A T2 WS, L= T 2 R OAIRIN /[ HETH 5 & HrE MR &
B HEMIO 2 N2 In vitro iFEARE A MEREMIZ K - THRGE L7,

[F2Br] L¥EMMiF 2 (JIS2HE, 8 mmg) A#JEX 1.5 mm (ZHIWT L, KiaiZ#800 £ CIHEAMEE L
7ol xr LT, EBREEE 400 V, ALBEEFRE] 600 s, ®EILEEE 2561 A m? DS T MAO AR A 1T -
7. BRI OFAE A, 0.156 M FEE L 7 A, 0.10 M Z Utk ) ALy bl L,
ZHUC 0~2. 5 mM DOREFEER . A LR, HEALESR DO WT I E U U 7= IR SVRIE %2 FV N 7=, MAO ZLER
% L 7= 3BT % L C SEM/EDS 38 KON XPS (2 K B £ o &5 L, ABEEKH TO/A 4
DY HZEEN %2 ICP-AES (2 & » TRl L7z, HrEMEREm & LC, JIS Z 2801 |[ZHEMLL . sHET RV
REBIOKBEE AN T 4 VAEEEEZER UT-, £72 In vitro WHHRE A MRS & LT,
~ U AGATEE H Sk O/ AN MC3T3-E1 HifiE 2 W CHIAEEGE, 3 KX OVE /o ka0 51 %
i L7,

[F55 & B2

SEM/EDS DFE R G | MAO LBRIZ K » CF ¥ v Fm EICELERIEERER I N T, 20
ALREIE v T A U AN THEDR, #l, fighz A LTz, XPS OFERMNMG | R,
8, HINIIFENENRDIEFRERIRRE L 2o TR Y AEBEBHEKY~DOEEREA 4 DO
b R o Te, PLEMRHMIOR R CIX, &7 FUERER X OKRBEICR L CoRfFa Ot
EERARBE L TR, EEARB CIImME ok U CRBEMER. E - I13lsna gkt
WA 6 U CREMER 278 Uz, In vitro WFRREAMERFEORE R TIX, Kb EIEESRMLET
SRAEEA LR 2R . T ToORETMC3T3-E1 MIJA ORI IZ A RIF S 2o T-, 1705
WHTEN R 27~ LT8R E A 702 FHV T ALP 35, G RAL 2R Eh 2 514 L 7= 5. $RI%. ALP 1EMESe
ARG 2 R S0 2 LR E N Tz, L EORER LV . HUEME & AR E S O [l 773 7]
BETHLZENHLNE RS-, T b, MAO D IEHIC L » T, FX o FiF FITHMEDR,
G, A EANTH I ETHNT D 2 DOEMERENEDORIFESNRETHLIZEERE L,

Development of the antibacterial titanium surface combined with hard tissue compatibility by
electrochemical treatment
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A7 b=V VEETZRIRLI-2AEKET A IV IRAD

HinA AV OEEL EZDMENE

IR KRR B TR
OLm #Jy, AW AbX, HHE 5T

E]  BUE. FHMRICHIES 2GWEZ RRICHIET 52 2 L2 BEYE Lo, MbEGE & fi <
THENMEA 7T v N OB B BEE o T D, ARIFSETIE, ZUBKERT 24 1k (HAp)
I Iv I AL, FL—MEEATHA /v b= Y VR (TP6) ZRKEEHL, €D 1P6 &
I LTHEZ AT A4 A DO LD TH D HEA A2 2 BEELT DN ORI f AT,
AENE, 5 DTS A A EELZAUE HAp £ T X v 7 AOMEMRRIER K OWWUE M 2 36 L

=D THRET B,

[E8r] 7% A L7743 — (AF) OAFRL [1] BXOLLE Hap 7 X v 7 ADIER [2]
1L, BERIZ L7223 > TYT o7z, 67228 HAp 7 X v 7 A% 1000 ppm @D 1P6 &K
5 cm® ITIRIE L., WIEMKRZIT/R o7, 37C T24 FRFRE L=, S HIT, BEZ 0, 50,
100, 300, 500 mmol-dm?® (ZFH%L L 7= billign (ZnCly) /KIAWRICIEE &, 15 M EN A %
177\, HignA AU EEEIE HAp BT v 7 AR, B, U705,
MZn(X)] EFRL L., ByaNo X [TRESEZ InCl, WKOBEE TH 5, MEMRMEMEE L
T, X BEPTE XRD) ICL MO RIE, EEME MBS (SEM) 12 X 25k E o #l
g2 HREREL T T R RIEIEOWTE  (ICP-AES) 12 K A L ED BB 21T/ -7, F71-.
HEPES FREHE & F\ 7= Hign A A DR HRBR 21772 o 7=, 1ERL L 7230 O BUE T, 6
7 RUBRE (S aureus) & KWE (E coli) ZHAWTPRHIEMEIZ X ViTRo7-,

[FREER] SonqBRAFHEHREC»r»DLT
HAp H—AHTH Y, SEM BN S X, MMk D AF R
BE O THERE L CWD Z ENRgooT-, 720 K[FLERITH 710%
Tholo, WIZ, @A AV FEELZIEHADp BT I v 7 AD
% InCl, JREIZR I 2 HishNEREZ X 1 (TR, REICKTE
L CHEgR DS RSN L 7=, HEPES FBMEHE COMSHA A
RHERBROFE RN D I AE BN S WVRER 1T S digh A A
COBHEL 2N ER ol . RIERM oL b
IS H BTN, BiE% 6 E T A2 EnEILT T
F—IZiELZ, K 1 OfEFRE T 5 &, Zn(500) O HEEHE
FEALLZILE HAp BT 2 v 7 R AE L TWHHEEHEDOR
21 %M H LTz, PlEMERBROFE R XL v . Zn(300), (500)
1% S aureus BEL N E coli DFLLOEMICKH LTS, lE

2o L ET—A— . n=d

I
e 15
on
B
g 10
Hz
X
SR I
, LM
300 500

50 100
7ZnCl> ## £ / mmol-dm
1. 248 HAp T 2 v 7 A~D
Hh g S &

PERBLT D R gholc, ZOREIE, FLEHTH L HEnA Ao DB oL, EHO
BTl ThbodEEXLND, S BT, WhA AV HEFFENEMNT 5 &, HIEHAKE
SIRAZEBLWLMIToT2, TRHDOFTR LY, IP6 OF L— FEAFIHT S &, ZUE HAp
BT I w7 AT, A EEENTE D ENRALNI o7, £72. ZORER X S aureus
BLO E coli [T LTHIEMARBR L2 000, INBEY L IET 25 @ AN T &

LCOISHPHRFTE 5,
[1] M. Aizawa et al., Biomaterials, 26, 3427-3433(2005).
[2] M. Kawata et al., J. Mater. Sci.: Mater. Med., 15, 817-823(2004).

Immobilization of zinc ions to property to porous hydroxyapatite ceramics using inositol phosphate

and their anti-bacterial property

Ayano Ueda, Michiyo Honda, Mamoru Aizawa
School of Science and Technology, Meiji University
Tel: +81-44-934-7237, E-mail : mamorua@meiji.ac.jp
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ERABREHICEHEBEAZLDOTILI FESAERBEOER

UHOR TSR W BTG AR
Ot BESLY, Al fRz!

(=]

JESEORHCIMEIC K-> T, BIRBB CIIEA LAWK ERERENELLIZERH D, Zh
ERET 5720, BHRROERETIEE I —FTH2ANTERRO LN TS, LirL, #
BN THEICZ Lk 7 X v 7 28O N TEITERIRBLSG CRIET 2 Z E R LV, 20 X 5 72fE
AT HDFERE LT, A7V y MORBEEN LT, 3D 7Y & —) #FHLE, U
=Ny DROER T T A A8 EDOREL ZEHRIRDOA— X — A A4 FRIANTHIZEET S
WENRINTHDY, OO EE, FEM RO KL ZFIHA L THND08, TF A b
JooRY BT ha—LaflEm LRz VWS EbmE S Tnsd, Ll FHikse
BASHELTZOOEEum OLEERIELMEEEICZ L, o0 ER S LTy
REOREND D, T TARMETIE, B0 FEWE LI KEET VIO 3D 7Y o F—I2 &
BHIEIZHOW TG LT, VB U 72 2 FLE RO A8 B OMBERS 148 O REAB ) R P SO M 6 & A L 7=
[25r]

SEEPRIR 48 um OKEEMET L 2 R (pA) [T LUK = VILEAR (S) % 7:3 OH
BIICRD XD ITHE LT, #B LM R%Z, EEICKS L TpA+3S LT, B LI-mm 1
DERSYRIL, BER - REBGHT (TG-DTA) OFEENSRI Lz, 2, BEREm Lo
(ZEIPRIPE 0.18 um Da-7 /b X UM (A018) Z 20wt% & 725 L HITIRAG L, 3D 7' U v & —
(Projet® 460Plus, 3D Systems 1) [T A L7z, /A > & —[ZIZ Visijet PXL Clear (3D Systems
R 2 VT, B S.Omm X E E 10 mm O MR OIEARZERL U7, F72, =m0 b
SHZER 1 mm OfLE HONHE (10 mm 72 5) ORIGERZER L=, iRz 90°CORiMER
BEFICHET D Z & TRIOITHZME L, & 512 1500°C T 5 BEBERL L7, 1ERL L 72 gk &
BEAS IR D JEMETREE 2 E L7z, ARBOREFIE, Kok X BRIEHAIE (XRD) TRIE L., BEREE
DN &L EEMNEFBMEE (SEM) ([CX D BIgE LT,

[ 5 L B2

PA+3S TIL 31.2% DT F L U -Fiit B = VILEA RN E TN TN D Z LR o T, pA+3S Z N T
TR L 72 B (05.0 mm X /& & 10mm) DJEMETREL I 248 kPa Th V) | BERET4IE 3.54 MPa & 725
72 AO18 ZIRA L=y KA W5 & UBKIL 226 kPa TdH V) | BERGAIE 5.44 MPa £ Tl L L7= (I
1), BEREEORILRIZZNTI 79.9% & 74.6% T~ 72, XRD IZL Y FEidmMZRE L-fsg. Rk
TEARZIRIEBREE T ICFE T 5 2 & TERRO KT L, BHECE G > TWD Z ER 0o
Tro BT, BEfET5 2 & THEBNEZ Y a-T L I FEERIENE S, BERIRO NS %
B LTCRER, ROy MU —2712 10~30 um

DORREIN S D ZHEEN BRI N, £72, a-T 2

TR HIRET DI LI Lo TRy 7 B EE L,

THICK VBEREROBEN ER L EZOND. £

FUE 72 SE RO AR T, B 1 mm OFLZ I &

WL ENTER, ILOERIZL, EEOHM (XY, Z

7)) 2k L CENEL 0.8920.07 mm, 1.04+0.06
mm, 1.010.02mm Toh -7,

[1] H. Saijo, et al., Journal of Artificial Organs, 12(3) (2009) 200-205.

Fabrication of alumina porous sintered body with interconnective pores with three-dimensional
layered modeling

Satoshi Yokoi', Toshiyuki Ikoma'

'Department of Materials Science and Engineering, Tokyo Institute of Technology

Tel: +81-03-5734-3960, Fax: +81-03-5734-3369, E-mail: tikoma(@ceram.titech.ac.jp
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RS —BEMBNEBIZLS SrEFT7/N2 A MUEDOER EZTOBEFHE
BIRAbRES R

VIER TR RFPFE TENITER A ABRBUEFEI, 2 LR THERT KPP TARER B TR
LR TR TR ERERIE T2
Ot Lisb !, P8 G2, K Esl s

(S]] FX U MXEERAA T T FOMELE LTES VWSO TWAN, ARSI Z L
7O VBTERICERMZ BT 5, YIFEETIZ. VU VBNV T A AT U —% AW TR EAE HECLT.
A Z ) —HEMBVGLE) 285 U, Ti ZmEICEER T/ A— MO T % A4 MAp)EIRETEKT 5 Z
IR LIz Y, ZoOWEE AT S Ti £l CFFEMARMRZ %35 RN T L L CRERK
BOMEESND Z EEME LTS D, i, Bt ERET 28N H2WE & U GEF Sc B3 EFEHR &
NTEY, Stz F—=7 L7 Ap IC X EbntEtEsn-oWELH D D, £ Z TRUFFETIEL, St
Eate) VRN T AAT Y —"TCTi ERELET S Z LT Sr 25T Ap IO Z A, &2
RRERI % FAVNT St R— 712 L B R ALHEERh 5 % 5141 L 7=,

[28r] sUBHZ, = A U —#k#1200 THFEE L7z Ti FEREE =V AL 7 BFERCP @ 3Cay(PO4),:
Ca(OH)) & 0.1~3 M ffEA hu »F 7 A(SINOs )R CAFE L7 AT U —IZHl L, RRFHAXT
650°C T 2h fREFT 5 Z & TIERL L 7=, BRI DL 2R & O Sr & A BEiE, #OEE T HBIEXPS) LY
SO X ARHT(XRF) CENEIRHE Lz, F72i B0 O SrigH&ElL, #kE 37 CICREFLZ D U
FEMER(PBS) 1 C 24 FRfEHRE & 9 121E L7=1%. PBS H1® Sr JRJE & BENA R WOt e 15 (GF-AAS) CTiE &
N D ECRMEi Lz, 512, REIOBBAMERIZ. A— 7 L—T7HRE%ORBER ICE M
AMAARMAY Saos-2 ZHEFE L, —EHIMESE R AIKILIC K VIEE LIV D 2B ERT 5 2 L Tl L
77

(RG] X1 I3RE 4 IREED Sr A& T AT U — THL
PRL7- Ti &% . XRF CHIE L CTH7=. Sr HED
E—JETHL, ATV —HO SriREOHEINIC
R, TS D St EAEINT S Z b
Mmol-, £7-. XPS IZ X WAL/ 23R LT
L2 A, Ca/P L 1.70 ToH > 72 03(CatSr)/P i
211 Tholz, 77205, Srid Ap D Ca LiEHLL
TWBDTIEARL . #IEIZ Ap & Sr DIRRE THAE
LTV ZENRBENT, & 62, ImHRBROME
B, WThoRENL S St OIEHE#EZR L, AT
U —10D SrEEEREE Y RIS O St &
MRELSBRAERTHD Z ENDoT-, B 0 05 1 15 2 25 3 135
FARES 2R IC X B BV 0 KILAE O E B O Sr(M)

0.25

(=]
s T o
—_ o A}

Intensity (kcps)

<
=
&

(=]

RITREY P ICHRET D,
X 1:4% 3B EIZI 1T D XRE A2 MLD ' — 7 gi

1) N.Ohtsu, Y.Nakamura, S.Semboshi, Surf. Coat. Technol. 206 (2012) 2616-2621

2) N. Ohtsu, M. Hirano, H. Arai, J. Biomed. Mater. Res. A 102 (2014) 3838-3845

3) V.Aina, L. Bergandi, G. Lusvardi, G. Malavasi, F. E. Imrie, I. R. Gibson, G. Cerrato, D. Ghigo, Mater. Sci. Eng.
C33(2013) 1132-1142

Evaluation of calcification on titanium coated by strontium and apatite through chemical treatment process

using calcium-phosphate slurry

Shiori Komai', Mitsuhiro Hirano?, Naofumi Ohtsu?

! Biotechnology and Environmental Chemistry, Kitami Institute of Technology, > Medical Engineering, Kitami
Institute of Technology,® School of Earth, Energy and Environmental Engineering, Kitami Institute of Technology

Tel :0157-26-9561 E-mail: m1852500043@std.kitami-it.ac.jp
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ESFURFERBEHILOOLE ZRERMLT
B VEEZ= AT Lt AL FOEKRARIG

ITRREE, PO Bl aH
ORI MY, KHE=F!, Kpi&s 2, Il !, REEM', RIBLAE!, Mg 7!

[F65] BUE, BMiEM L& L CERRISHINTWD Y VI 7 LA R (CPC) 1TKEET /X
ZA LT LT 27280, REIMENICEAT 52 ERMEICR>TnD, Fexld, 4728
— U Ul (IP6) ZREEAT 2 Z & T, AERRINEDE B-U =T/ 7 (B-TCP)
NEFESAO EEMLT 5 %L — ME(LRIB-TCP (IP6/B-TCP) & A ] DOBRFEICHKLI L T
5], £72. Z® 1P6/B-TCP £ A2 MIE T F R FZ2IRINT D & ARRIEN W L4252 &
LB LTWD([2], RIFZETIE, S BARLEEBIEDR EZHIEL, 1P6/B-TCP & A v
M2, BT F RN T, THiEE A Vv 7 2k fd (CSH; kv =aw)) ML, £
HiLlet A v MELIEDOAEBRAISZ R0 THET 5,

[EE8R] & A FEBEOTHEIIEER (111 L= > TR o 7=, BRI EIC LT, £
140 °C T 3 h BWiKZEE L= 7 F K+ % 10 masshe 725 L HIZIRAE L., DOWT CSH % 18
mass¥h E72B X ORI LTz, IBBIRITY VRKE T NV UL, JUlR, TIAX TR
U LA ARIKIZER U CRASL U 72, IRA IR & IR & &2 B 1/0.90 [g/en’] & 725 X9 IR
FRLT A M= ] 2B L7, AWFroahiL, CSH BRI L OV CSH it A v
FX—Z % on site TIHE L, 7¥KEOXREHICFKELT12 wiLA L7z, O HE LY
T IEMRI A AR 2 ERL L. hvA P 7 v— (TB) YeB 24770, BHEARITIC X 0 Ak
W2 LT OFEA IV EH L,

RPN (%) = [REHEE (n?) - A2 MEFEE (n?)] / [KESEE (mm?) ] X100

[ R &2 ] MfkEraEm L 0 |
IP6/B-TCP & A > MEALIR DYy TP6,/B-TCP
éfiﬁ%ﬁ%ﬁ’yfﬁ LVCU\f:sz\ '{Z 1P6/B_TCP 1P6/B_TCP + Gel + Gel + CSH
FF LT (Gel) R CSH %R °
MU LR T, ZENHDiEE
A EDPRIN S 4L, FAEF I E RS
LTz, IP6/B-TCP & A |
HBE DRI 40% Th
SOkt L, B I F RN
BLO, ¥I9F R 7B L0 CSH

FIRERIIOE & . 21 5 DRI — -

13K 80% Zm kL7, Zaul, B

?%V\*ﬁ%@?ﬁﬁ&:; % RALTERL Fig. 1 Comparison of living reaction among three
BEU CSH O O kinds of IP6/B-TCP cements (TB stain).
LTWAaHDEEZLND,

PLEDORERMNS, FL— MEEE B-TCP B A2 MZETF R FB LV CSH ZHs L& 2
v iR BRI AR A 2 P — A MIRA LB TH D Z ERNbhrolz,

[1] T. Konishi et al., J. Mater. Sci.:@ Mater. Med., 24, 1384-1394 (2013).
[2] K. Kiminami et al., J. Ceram. Soc. Japan, 126, 71-78 (2018).

In vivo reaction of B-tricalcium phosphate cement with simultaneous addition of gelatin particles and
calcium sulfate

Kaede Shimakawa!, Kohei Nagata', Keishi Kiminami’?, Kazuaki Nakano', Masaki Nagaya', Hiroshi
Nagashima!, Mamoru Aizawa !

"Meiji University, >GUNZE LIMITED

Tel: +81-44-934-7237, Fax: +81-44-934-7906, E-mail: mamorua@meiji.ac.jp
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Zr-1Mo € XREIZH T HHBDIEIEMES K UV EFEEOEE

'HURER R R B E A AW FER), 2 AU ER SRR AR AR T2 FepT
O/ Eas, B MB? EEMERA S e &5 18 00 | BER?

[F51]

RSB (MR A ICIWV T, BNICEBHMEIZ A SN TS & 2B T/ AL &
UMR HBIZKERER (T—F 7727 8) BWEL, Bz CLEI>Z BB D, 7T—F7
7 7 MRS D7 DIITE R B OBRBALEERA M ETH Y | YHFFEE TIHERALER D OB
FIPEE S B AT 7 Zr-1mass%Mo &4 %% L T\\W5, LrL., Zr-1IMo &4 % EHEMELE L THW
H1EOITHR b EETH D ERZEMIT OV TEREIZEHE L TV, & 2 TARMFE Tk, MiiE
IS AN L OVE 2R IIAN 2 A O 72 A AR BR 2 1 T . 3 TSR ER A 12 &
NTWDEERE L T 25 Z 12k D Ze-1Mo A4 D A2 5 L7,

[ 526%])

EAEIEBGE Zr- 1Mo Bl L OV = b e — L ikl (CPTi, Ti-6Al-4V ELI &4, SUS316L A7
L ASH) O ELE 8mm A AU L, SiC MiAKMERKZ AV TR E L2 L, &Rt E
LS Sa iz 7z, 70%=4 /— /)L CEBREZJE LI-1%I2, 4 FEEOMIaE (1929, NIH/3T3,
MC3T3-El, MG-63) & H\T. 5 H [ OMifa M 217 > 72, Cell counting kit-8 (cck-8, Dojindo)
Z FAWC TR R COAMBE AT Uiz, £72. 10%PVEREE ARV~ U U IRIKIC X0 #fa o [E
EEATV, FLEZ T EAAE FIMEE (SEM) IC L FlklERma iz L,

[FEF & B2

FHHL S Sa A 7o KRR I 4 FEEE OB 2 W T2 BB e B Zr-1Mo &4 &
oy hr— B ORI CHIEEICA BZE IR DN -T2, 2O D, FRMESEM AR iE
B X OVE FHMIEEARIZ BT, Zr-1Mo 4213 CPTi, Ti-6A1-4V ELI &4, SUS316L £ &[RRI
R FEEDMERNZ E N BN E T o 72 Bl & LT, 1929 Hilid T o A fR g sm sl s B 2 X 1 12~ d,
F72. L929 MW T, SEM #i%2 (X 2) 1LV, Zr-1Mo &4 EToOMIEREIX CP Ti <° Ti-
6A1-4V ELI &4 & [FIEk 72 K JZHE (elongated morphology) Td V. F7= SUS316L SHIIHLEZHE

(extended morphology) T % Z & R T& 72,

~ 2x10°
n.s
‘:?%'PsTpil 4VELI
5 2 Ti-6Al-
1.5x10° - =sus3i6L
M Zr- 1Mo

5
n.s. : no significance

>
(=]

Density of attached cells (cells cm ™)

Culture time (d)
X 1. 1929 e H g 2 B s R X 2. 1L929 fifio 2 #&ff L 7= &5l = 1m o SEM 4

Effects of Zr-1Mo alloy on cell attachment and proliferation of four mammalian cell types
Naoki OZAWA'!, Peng CHEN?Z, Maki ASHIDA 2, Hisashi DOI 2, Yusuke TSUTSUMI 2, Takao HANAWA 2
!Graduate School of Medical and Dental Sciences, Tokyo Medical and Dental University 2Institute of
Biomaterials and Bioengineering, Tokyo Medical and Dental University
Tel: +81-3-5280-8011, Fax: +81-3-5280-8011, E-mail: mal70031@tmd.ac.jp
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SR ZILVEBROKNEE S FEEERAANDEE

R LR RGeS PR B AT 7ERE, 2 TUN R B AL 2 Fe it
Ofm 5L, ~T =V, | B2 BA Hi!

[#5] WM ERGERICIB VT I R T DVER « i3I 2 BRI IR 22 MM c 2+ %, #l
ZIE, BRRIZB O T, BKE 0% REOHERET TI XTI ANER L, IR TNV AEKEO
& & HICHEWE M - B L OKDBMBET 2 Z L2 Lo T, REVE D EKEIX 10~20%IZ
FTCELT D, FlKIE, BOMIICEBEZET L L0, KFEEZN LTI 27 VO ML
WCHETHZENINETIORBENTWS,

FxrixronE<Tla, ANLERLIZIRZTV (T28% A4 8) JABEICIREED R 72 5Kk (REEK, H
A, BHEAK) BIFEEL, SKRIZE > TKFEENZILT 52 & 285 LT,

AW TIX, AR SORRRICI T DK & Ef A 4 OFEENC O T L Ve m A 2155 2
CERHME L, AR IF T VR TERAEDOE W~ 2 7L (Mg) ZEE L7 7324 hOK
Wi & 2 X W ERE A AT L. & 51T Mg A A4 SRR I M E T B 2 R LT,

[EBR] 73% 4 MIRREIC I VAR L., TOfRMEERS L O Ao kiE X #EH (XRD)
BLOXBHE N (XPS) MmO Lz, BKEORLDL T NZ A NEeEHiE L, ZDHROH
TRIBFE 2 R E R EVEGE (DSC) IS THMT L7z, 7. 7— VU =Rk (FT-IR) (XL VK
FREARREZ M L7z, & o X BEWAEREICIZ Y E T VT I v BEOY 7 e s ¢ AN
7o TR 10 HA DO~ T A2 Mg & HBO R 2B %2 5 2 B5E 145 BIZB W TR IREETEE % £
L., AKILERY A Xz Eslb Ui (L RFE ) 388k 25 B 27K 5« OKU-2017328),

[FER L EER] XPS BLOXRD HIEN D, HEHT XA FB LN Mg BT % A4 DG E
8 L7z, DSC HITEDFER NS . Mg BHAIZ K-> CTHREKESINT S 2 &N EER Sz, £,
FT-IR JIEEDFERN G, 7T x3F A NEAFIZAIET D HEIKIT, KFHEERY MU= RNHEELT-
WHETHD Z EWRENTZ, 22T, HT7 32 A NOFREIZ AR A 4 RERTHY . Mg Bk
WCE o TG A A REENRKREL 2D (DFD, (CatMg)/P LN/ NEL 72 5) T & DR
oo B A AU KBRS UTY VA 41X HPOSS DREETHEEL TWA L EZ NS, Zih
DFERNG, THRNEZ A FREBEICEETDH T2 ATk > TEBEOKDOKEHE Sy U — 7 NF
ETDHI LT, TRZA NEBEIZHBKENRERT D Z EBRB ST,

BT IREA NDH 287 B AE R A BT A U 7 5 Mg BT S 2 A MKk D2 LRy
BRIOWEEES R0 EOWERITE BITET Lz, 2%V, PEKEDEFEEICL > TT %
A FRIEA~D X X7 EWFEFIH S ND Z EnmEIhiz,

Mg GH BEORRDEEZ 5 2 TR~ 7 A BRI L 2R REETEE 80T 2 918 4 Kb o
BIEREREND, Mg A AV DFEIEIC X > THIRLER A ABNME T35 Z L3 MEd sz, 22T,
LIRACER IR 7 735 A M ESE D HHRICARE L2 EBRIRBL - TH D . 7T3% A4 b OfEdakE &R
EFTHEMENEIICKEICFEETDHICHLEDL LT, AKEKITIFIERCRE SICRET L
NEEINTZ, EROIBMEC 5 D A IKALERIT Y A XD/ S W2 DI ahElE» R < . PREKE
DIFEIC L > THWENEE LI WEDIZ T NZ 4 MEmITRETX 52— 5T, ARILER D
H—EDREXZETHKET D EHERBMERP RIS RDOICHEKREIZE DI TAHIKALERD K E RN
BIET 5, ZOXITT A NEAFIZIFET D HRKEOFEICL - T, ARILERDO YA X3
MR —KRICI2 D 2 DRI T,

Water structuring on minerals and its role in bone tissue formation

Masahiro Okadal, Emilio Haral, Masaru Tanakaz, Takuya Matsumoto'

1Departrnent of Biomaterials, Graduate School of Medicine, Dentistry and Pharmaceutical Sciences,
Okayama University

*Soft Materials Chemistry, Institute of Material Chemistry and Engineering, Department of Applied
Chemistry, Graduate School of Engineering, Kyushu University

Tel/Fax: +81- 86-235-6666, E-mail: m_okada@cc.okayama-u.ac.jp
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IR MEMETRIL. PEEK BIEE A 2 W= KERE AL E B R A LD BFE
— BRIRTEBR DR S —

CRBOR R A FHEIRRE TR, * KIREERR 5 — R, Bk i o — -
TA Ty, R RSIRBRETEAEL, O KBRS R R A R

Offilly TS, IR —HG®, BOR FE—0, A RORUL, RSO, W SEEC, Z0E U
LR ER W R

[#=]

IR F AR L PEEK B4 S84 (CFR/PEEK) Id, BEAV7-98IE - MHEERENE - AARBIFEEF L TEBY .,
BIRIEA 77 P NS OFEME L U THREICHANESGE ST\ b, CFR/PEEK 1148
MBED X9 729 978 08 e < . FOMESTEMEIC LV . A 7T v b ORI HRRG 120 B AN 4%
T&, W, REMHEOBIINC L 0 MIMERFHNHHIZTE D Z &N BIRIAWEMPETIE N ATETH
%, F7=. CFR/PEEK X X #iFZ a2 a3 5720, BEAINEOEE X FEHR FITbh b B
BWTII 0BG 2HRT 2 ETHEHATH D & L bic, MM EER. Blaimd
Ko LRHRREET D, BUE, KEREEMHEITICRT2EBEEREDO—> L LT, @BR-Oy
BRANEHH L BEANA DT NN, 47T FOES, X fIEERMED 7= HIRIE
o, B A ORI AR EE2ER 28T 5, Frexld, EREBEFOSRREITERA V77 D
AR TR 2 H 48 L. CFR/PEEK % F\V 7= KRERBUTALERE E A V&2 BA%E L, 2018 4= 3 A X 0 RIKIG
el L5, EOEHEKREEIZ DWW THRET S,

(79|

2018 4£ 3 H L KEREALEEHTic5t L T, CFR/PEEK R A /L& W TCTE#HES 2 iEiT L=, 84
8 PAfi ARG E L, B 1, otk 741, FXIFENE 85. 4 7% (72-95) T, F-¥J Body Mass Index
1% 19. 3 kg/m* (15.9-22.2) T, ‘BIIL Evans 434 Grade 1, 2, 3, 4 "%~ 161, 461, 16,
2 CThH T, FHITEE & LT, FEEE, HimE, XHAF0eHME s LT, EAHSETOFIHRD
A7, Tip Apex Distance (TAD). cut out. BERiALEAE MG LT,

[#E 5 L B2

Witt EHBEEIIE 2.6 » A (1-4) T, X PIRER X 29. 1 43 (16-64) | ) H £ 1% 63. 8ml (30~
120) ., 2FI AT RIBEIL 22 b o T, XBRPHIETHE & U CL B o IENALI3 4 23 ¥E subtype
A, N, P3%x . 3, 561, 0B TH-7=, FHITAD 1% 13. 4 (10.4-16.3) T, firgBIL2HIR I
cut out °A 7T v MR A AL U RERNT /s o 72, 1% 3 » AL EIBI CE 7=, b Bl CTEpE
WANEOI., BRAE COVEHHRILS. 4 » A (3-4) Thotz, VEH, BYEHMEIZH D LD
. CFR/PEEK XA /L DfZ AL BRI CTh o7, X #riFiatE4 A9 5 CFR/PEEK & A /WL, itk 3
A CTEEN L OEERE T 5 2 &N TET,

Development of intramedullary proximal femoral nail using carbon fiber reinforced
polyetheretherketone —Short outcomes of clinical trial-

Kazuma TAKASHIMA!, Ichiro NAKAHARA? Shunichi BANDOU 3, Kazunori TAMURA!, Ryota
NAKAYA*, Hidetoshi HAMADA?, Wataru ANDO!, Masaki TAKAO?, Nobuhiko SUGANO!
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QCM AT K S RHKRAERM BN DIERES 2/ DR FERENT

1ol 2L R B S o B T
O MIER], &M, B il

[#2] BHEASEMENT, BHEESEENDBEASLER, TrFv—F 73— DERE %
FEETDH. BlzE, FHURERICOWTE, BEHDLWVIE, KVEZEOH DX ENRBRIICH
CHRTVDR, FElle A H = XACOWDTEARBIRRRE . 2 2 CHRENICI T % AR
RAABMEIOFR IR 2 X o R BN AR ZA SN D EMER E LT, AFgE it
) 7T AL TR EREEZ ERBL T D KEBIET~A 7037 2 Q) %2 v, 4 (Au),
a2 b7 a AE4E (CoCr) BE ST # o (T1) ~DEEIRIE S X7 THAHT VT I v BLOA
F o DR 21T > 72

[SEBR] WeaE 258 O W E I IT)E I 27TMHz O & QCM 24 (& (AFFINIX QN p, ULVAC, JAPAN) Zff
L, Au, CoCr BXOTi BV —%25% L CHIE L7, MR /37 121%, 747 2 v (BSA,
7 U IMIEH K, WAKO) & AF 2 (MCN, 7 X HHk, WAKO) ZfEM L, 1.0 mg/mL @ BSA/PBS LW
MCN/PBS IR Z# fHHE L=, o —&3E3E L7= QOM /LN (JEJE 25°C) 12 0.5 mL @ PBS (pH=7. 4)
ZVE AN, BSA/PBS 38 L ONMCN/PBS I8k 50 p L F L, #RENZOZ L% 120 4y R1HIE Lz, #l
TERE T 1%, BSA 3L ONMCN WA 12 X A IREEL O 2L L 0 K F4)EE o —~0 BSA I3 L TVMCN @
WEBEEZREHLE. Bon=T7 — X%, —uooNrt%, Bonferroni 2% & HLEHR E (fERRER 5%)
W CREEHIRT 21T - 72

[4E5L L #2%2] Fig 112 BSA, Fig 2 12 MCN @

W K D IREV = B A <. BSA, MCN

WL S I E B AR L 0> B IR BN B D I 358

D HITEA, BSA TlE Co-Cr £ #—, MCN T

AU —IZBW T b b KRERBEZR

L7,

BSA 3 Z OYMCN @ 120 45 OWe 5 & (Table 1) 2779, BSA TiX Ti o+ —IZBWTHEID/NE
oW EEAZTRL, MON ClX Au B —I2BW T KX RN EES R Tho7.

PLE, ARAFZEIC B CTHFRFS R BB~ DM &7 » /7 OWFE258hE, MR ¥ > X7 O
XL 4, a L N7 ASEBIOMT ¥ o OFNEFNOMAETIC L - TR A %E 2 <30
BEPEDNRIE S 7.

Analysis of Salivary Glycoprotein Adsorption to Denture Base Metal Using a Quartz Crystal
Microbalance Method

Masatsugu Hirotal, Eiji Yoshidal, Tohru Hayakawa1

1Department of Dental Engineering, Tsurumi University School of Dental Medicine
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HREEMERIREEREEE Ti-Mo-Sn-Zr Ot B 1511

VHAE KRR B AT IER, 2 ALK R B E T2 sEft
Ofil ' £ &7 fE FF', by BE&F, &f 9480 e wm!

[#5]
JEIREEZ R, 1951 FICKE v BT K¥D Read HI121 > T, Au-Cd 4B W TR T
WO TR ENTZZEITHEE Y . 1963 4E12 Ni-Ti &4, 1970 FERIZ U DI Cu-Al-Ni 547 L,
K& 72 fRIC B W CHIIRGEEZNE NI T 5 Z ENH LN > TETWD, DX D 7,
Ni-Ti 5403, 2 LI-IRGEER R & B2 LT D 2 &Iz, FIREIEIRE 2 (KR
TICERETE D5 OEENTORANRETH Y . 5l L7-EEAAEEME S U CAL R X
NTW5, Lo LBIE, ERSE CHRBEBIGEES S L L TE—-ZALET\5 NiTi 64
X, BT LT T MR HE S TWA =y (NI) iR e LTHRERED
GHET LD, TEFOARZEENGEIR SN TV, ZO=0, BEOHETIIZEDO X 574
R A 2 iR U723 LW IRGE B S OB N E TN T, £ 2 THA4IE, NiZp AR
BEMEOBEWTHELZGET. BB E LTOEEND  AKRLEVEOENERITEN R S
NAFH LA TRE4 L U CTHARHIE L7 Ti-Mo-Sn-Zr &4 (L F TMSZ) 28 L < BAF L. fliF
Z o L REOBNTAREAEEFT 5 2 L iR R Lz, (J of Biomater Appl. 2015) —
J7TCUTED 7 ALEL A E BRI 7 oATE D O R XL T oAb E AR FTo Ni-Ti &
G OEMETICET AMEN 2 IND L HIT/ho> TETWAD, AIFIETIE TMSZ O EHEEMEIC
SOWTHIHMiZ D D72, 7 b EAEREE T COMEMEEZ BRI,

[325]
FEVHFE W B 7 — 7 sflr #F A L. 18 20g @ Ti-Mo-Sn-Zr &4 (BLF TMSZ L #g) DA
Ay FERERILUZ, Fo%. BWEAHER L OUKEEE AN A L7-%, BSEEIC L ES
0.25mm O E L, B 15mm O AER U=, £z, bhigxtg s U CILERMT ¥ (JIS
H 4600 2 ff) % FHWE CHAROF M E (ERL U 7=, 30BE I M R & N €, = X U — R
HH 600 £ TOWEEIT 7=, WBREIK & LT, AN LHER (Fusayama saliva), 33 X O 900ppm ~7
AL iR (A Z 7 U A vk 0 AR 11%, BRAIERS b TR 2B L. K ilBRiaik %0
A v —aBt A 10 /g% . 20mV/ 5 OEREEICTT /) — Rtk a Efi L7z, & 512, ok
RBR A% O R HEE OB & ER R E M (SEM), X #alHrE (XRD), X #6E 7061k
(XPS) % FIWNTHEHT L=,

[ 50 L B2
T — ROt ER I BV C AN THER T Tl 2 fED & B s o i 3 EPl L T, — 5.
900ppm 7 v ALMIE Ak Tlx TMSZ ® 578 Ni-Ti & s Ui 3 0= U ME 8 2358 60 B 4L
Too T2, REBESHTORES, SEM IZEB W T, Ni-THIZBW AL BB RO 5D xt L,
TMSZ (22T 900ppm 7 v AL)VE R IZ I W T B R B BB IR D b o 72,
PLEOFER X v @2 R, =v o7 ) —FHEIRGEEAESE Th D TMSZ 5413 Ni-Ti &
g L., RELL EoMmtaEM2H/ 45 2 &3 X7z,

Evaluation of corrosion resistance of new shape memory alloy in fluoride-containing environments
Shoko NUNOME!', Rui WANG'" 2, Kotone YOKOTA!, Maiko FURUYA!, Hiroyasu KANETAKA' 2, and
Kaoru IGARASHI!

Tohoku University Graduate School of Dentistry

>Tohoku University Graduate School of Biomaterial Engineering

Tel: +81-22-717-8419 Fax: +81-22-717-8419 E-mail:shoko.nunome.b6(@tohoku.ac.jp
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EREER S/ N Ty FFE2 UM HRICRIFTEE

BN U A R 7
OfMI ok, & ERL B B, 4T &, B Bk, RIE B RIS A

[#5] ZAENICHASNT-A 7T > M BEFIICHER S OEERo7- DI, A%
DY ZZEME & IR EEMENEE QAR FTh 5. YRR TIL, “IREEMED RS X 515
I OGO BE DB D ENLA~D i SEFIER Z B E LT, #iT & > (c.p. Ti) F (2 iz
b« KEMLEE (SA JLE) 20 LU, F /#2067 5 GBI L EIZ bicactive 72N K% o7
XA A (HA) W ST EBEEETL S ) A T » RFZ O THBT L TE 7. Bionert
& bioactive DO DR & Hetafii 2 7o Z DA EHE, TEREOEWA 7 MFe LTH
HFTEHHLOTHSD.

BEOIL, BN LizE - A 77 MRUESICB 2 8 oty et/ o7 71—
g VERS AT TR & U C, 20 ke A LEEEEEOR BN D72 <, TR S 7tk it
HAE (Dental pulp stem cells:DPSCs) ZEMRKAS B E BHET 2 HIEDR B THDH EBZZXTWDH. £
T, ARWFZETIZ e.p. Ti A 7T MEREIT SA LPRE i L 7-AEAHERERL - ) N T U » RFX
> 73 DPSCs DHEFH « /3(b~5- 2 D WEBIZOW TR 2T DO THET 5.

[28r]) FBalEHE, c.p.Ti &8 -7V U VST FU DA 0lmol/1) EFEFE I V> D A
(0. 15mol/1) 7 & 72 5 BB IRIK T T c.p. Ti ([CHBBMER(LATE 2 L7-F Z > (A0 JLFR
c.p.Ti), D%, KEWFL A HE L7=F % > (HEWEEERL T ) A 7V » RF X L SA LR c. p. Ti)
Z VW 7=. DPSCs IE, 6 nfEtE SD 7~ o TP g k%, ~) 7y ragz s rr—8x2Hn
ToRERAERIZ K > TorlifE - 5538 Uk, AT OFEREZIT-o 72
O v i HAE O[] 7E

BRI DT, CD29, CD34, CD45, CD49d 3 L ONCDI0 HifkZFHNTC7a—H A h A F U —
ATl RICHEE RSO LB SRR A VT, IRIGHIIE & & 2~ is 8 & 17
7=. F D%, FABP-4 fyEYsfh, osteocalcin oy uta 21T 7.

@F % > Fd DPSCs DIt

SAALEE c.p. Ti ETDPSCs 28558 L, FULZMET L7z, 1L UHIZ, MiaFEIENE (Cell Counting
Kit-8) DMEZIT 7=, WIZ, H578 3, 5, 7 HLOE IAMKEE (SEW) 12 L DR ERED#ILE, Kk
3, 5 HED Y 7L A L PCRIZ &K B BB R R 2 et L.

[#55: & 5%2] c.p. Ti Kl SA PR A2 212k v, F /#EE2HT D BRI B
SN, EHICHREE EIC HA fE SR O SHESR S 7=, DPSCs D EHUEIX, CD29, CD49d, CDIO 73
Bift, CD34, CD45 [XREMEToH 7=, FABP-4 f)&Yefa, osteocalcin #y&Yetaliit: X v BN 731k,
BoAL R Sz,

kR m EIC3s1T D DPSCs D i, HMIAEHEFEIEME TIL, SA ALEE c.p. Ti IZB W THE R
IR B o=, SEM OFEFR LV, MinZEEoiEl LSRN g sz, VT
A I PCR DFER LY SALER ¢, p. Ti TITEEE 3, 5 HRICBWTHAT AR F o, TATF IV
VUDEBRBENHERISN. B, SA WU c.p. Ti O LR RFEIERD, BT
RN B L 52 - LHEER S NT-.

ARFFEOFEF LV, SAWLER c. p. Ti OFREMIRIZ, DPSCs OB EEE LR R A EESE 5
LR S LT

Effects of the physicochemical properties of functionally graded nanohybrid titanium on dental pulp
stem cells

Atsushi Aoyagi, Masaki Hata, Ryouhei Matsukawa , Yuka Imanishi, Norinaga Kojima, Shogo Ozawa,

Jun Takebe
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Effect of Nanoporous Titanium Doped with Nano-Silver and Coated
with NAC

PR B B R R A ol S AR R S

OVYuanyuan Yang!, Zhang Honghao', /NE F&', FHIESH !, MK TEE !

[# =1 Previously, we demonstrated that strong alkali treatment of titanium generates a basic, hydrophilic
sodium titanate layer with nanonetwork structure. These materials exhibit enhanced osteogenic activity in
vitro and in vivo, are fabricated in controllable conditions without heating and hence consume minimal energy,
are environmentally friendly, and less expensive. However, these materials are susceptible to bacterial
attachment and biofilm formation, which may easily result in infection post-implantation or in long-term
peri—implantitiszo). In this study, titanium with nanonetwork structure (TNS) was further modified with Ag
nanoparticles by immersing in AgNO;_followed by ultraviolet chemical reduction to enhance its antibacterial
activity. In addition, the material was coated with NAC through layer-by-layer assembly method to reduce
intracellular ROS levels and further enhance the antibacterial effect. We anticipate that our results will
provide a rationale for applying NAC and Ag on orthopedic and dental implants.

[52B%] To generate surface nanonetwork structures, titanium discs were immersed in 10 M NaOH at 30°C
for 24 h, rinsed several times with ion-exchanged water until the conductivity of the solution dropped below
5 uS/cm3. Subsequently, some alkali-treated discs were immersed in 0.1 M AgNOs at 40°C for 3 h, lightly
washed in deionized water, air-dried, irradiated for 15 min at A =254 nm and 100 mW/cmZ, and ultrasonically
washed in ion-exchanged water for 1 min. For coating, Ag-doped discs were immersed in 2 mM and 5 mM
NAC and air-dried on a clean bench in several cycles until appropriate amounts of NAC were deposited. All
titanium discs were divided into the following four groups: TNS (titanium with nanonetwork structure), TNS-
Ag (Ag-doped titanium with nanonetwork structures), Ag-NAC-2 (Ag-doped titanium with nanonetwork
structures coated with 2 mM NAC) and Ag-NAC-5 (Ag-doped titanium with nanonetwork structures coated
with 5mM NAC). Surface characteristics (SEM, XPS and contact angle), bacterial experiments (. aureus
(ATCC 12600) and A.oris (MG-1)), and cell experiments (Cell viability) were each conducted in triplicate.
All quantitative results were expressed as means + standard deviations. Results were evaluated by one-way
analysis of variance (ANOVA) and Bonferroni’s post hoc test using SPSS 20.0 software (IBM Co., Armonk,
NY, USA); p < 0.05 was considered statistically significant.

[ f& 5 & & %2] Importantly, TNS doped with Ag-NPs and coated with N-acetyl cysteine has similar
antibacterial activity against S. aureus as TNS doped with only Ag-NPs, and inhibited bacterial attachment,
proliferation, and biofilm formation by 4. oris. However, TNS doped with Ag was significantly cytotoxic for
rat bone marrow mesenchymal stem cells, whereas TNS doped with Ag and coated with N-acetyl cysteine
supported cell viability and differentiation to a certain extent by suppressing overproduction of intracellular
reactive oxygen species. In conclusion, titanium with nanonetwork structures were sequentially doped with
Ag nanoparticles to enhance antibacterial activity and then coated with NAC to improve biocompatibility.
Compared to titanium with nanonetwork structures, Ag-doped titanium with nanonetwork structures
exhibited significantly decreased hydrophilicity, which was, however, restored by coating with NAC. Ag-
doped titanium with nanonetwork structures was also strongly antibacterial and cytotoxic to a certain extent
for rat bone marrow mesenchymal stem cells. Coating with NAC did not compromise the antibacterial
activity, but effectively improved biocompatibility by suppressing intracellular ROS production. Thus, NAC
coating may be of clinical use in Ag-doped titanium implants with nanonetwork structures.

Antibacterial Activity and Biocompatibility of Nanoporous Titanium Doped with Silver Nanoparticles
and Coated with N-Acetyl Cysteine

Yuanyuan Yangl, Zhang Honghao ', Satoshi Komasa', Shigeki Yoshimine', Joji Okazaki'
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B EANRITEHEKBEEY VANV ET )N —I2 K S IE B
RDSEEE

AU R R R R R R S T SRR B D RSN EL 00 BT, 2 R OR R e A ZE R
%%b%ﬁ&ﬁﬁﬁ%%?ﬁ}fiﬁi
OART E#k V2, xR #52, wiR Bee, Rl BEy !, JRE e, Kl —pk?

(#6551 PPEmEECEME IR N O BE CTITHER R OFEM R EIC L HME - W TR T84
Do FRTHEIZZN O OBBBICHEHEREEH ZH > TRV | fHfkC X 2 HO/BAENTRE & 2UEE
ORFEITRE, Foxid, ZWET ) SV EBET 2RO 7w R, M THHRNR Y
NRIEX VT & UTHRET 5 2 L 2B BT L TE L, 2], AT Z OB 2 ik
(X0 BRI ER T A JR D ORI SN U AR E R OIS IS O W TR L
7

[328r] ©— 27 L RO X 0 Bk L 72 fE0 okefiie (ADSC) & MV, i 2FflAa s biA
¥ (myo-D) ZHEAEAIEIMNET /) 7V Z SNBSS T C 24 IRl A % o X— F ZH Tz,
ZD%, MlaZEINL TR 7 =wA FeER LFPREE L B, MldoR5 L2501 Fr¥
VTNEA NF IR A =T T LTk, X— Ry U RESBIEEIT o T2, i MM
FEDEET 52 LI 02 L, BT DI VI IR P~ BB+ 2, —FH T
ABFRIT & 2 B AL AR ME OB O TULITALE T 5 7o OB RAE I A OFRIE & B 2
HILTWD, ZORBRIFRHEEZ V., Btk 4 1, 8D HE Y g2 d51) 2 DA s S &
RS2 Z &I K0 E A A Ol 21T o 72,

[R5 & B22] MR HREsMIa ~EME T~ 2 7 Wik %2 F 2 myo-D OEAIZ X éfﬂiﬂ’ﬂéﬂtéﬁ %
1T>72 ADSC &nA R X7 R% A b )/ Kif myo-D OBRFHET U AU —IZ LY o kikE
AT O TN DR D A7 = v A FBAERECIZa s br— UL i L, Jubi ﬁ%ﬁ@ﬁi
TR BTz, BLEOFEREMN G, ftET 2 7z X o T myo-D OZNFRM) /28 ANTTH
. E AR A~ OIS O RTREME R S Tz,

[1]R. Kawasaki; Y. Sasaki; K. Katagiri; S. Mukai; S. Sawada; K. Akiyoshi. Angew. Chem. Int. Ed. 585,
11377-11381 (2016)

[2]K. Katagiri; K. Ohta; K. Inumaru; K. Hayashi; Y. Sasaki; K. Akiyoshi. ChemPlusChem.79,1631-1637
(2014)

Differentiation of adipose-derived stem cells by magnetically-induced protein delivery for potential
application in muscle regenerative medicine
Naoya KINOSHITA'?, Yoshihiro SASAKI?, Riku KAWASAKI?, Eriko MARUKAWA!, Hiroyuki
HARADA!, Kazunari AKIYOSHI*
"Department of Oral Maxillofacial Surgery, Graduate School of Medical and Dental Science, Tokyo
Medical and Dental University

“Department of polymer chemistry, Graduate School of Engineering, Kyoto University
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It S IR Y T+4— )L FAQHNEFICL2InEHEORE L

A SRR S -
* PR A B AR
OFWif #FIF !, Hif Wk !, # AT W6 B, NI i

[#=5]

Fox LA, b7 7722 (60) BEA ATy 74—/ RS, HilRsgsl, m&sd, £ L TER
7o« R AR R A R T 2 L A ST L. L L ARG X 0 TN
KT B —AH %0, LEER->T, PlEEEA T 2HEEA S v 7 40—V ROBIREIA RO Hi
TWa. BEEBEOHES (In) A A FHEMEEZ RTZENMESH, PiEtE~T U 7 r~0)sH
DHEATND., ZZTAIFETIL GO AX v 7 4 —)L R~D Zn HEF 2 A, T OHEME L Mo
FPEIZ OV TR L 7=,

[526%]

GO (0.01%, HAfEE) o N-xXFn-2-v'r U K> (N\MP) Z#uikic, HeEEdEEn (0. 001~1%)
EWRINLUT, GO/In 8k é Lz, 25— 2% ¥ 74 —L K (6X6X3mm, T/LX—3I A, &
VU RATIVENRAF~=T VT IV) % GO/Zn F3HR, & 2T GO s iR, HEFEHRSHIRIK D A IR
&, =& ) — LRI T, S8 TG60/Zn, GO, Zn A%y 7 —/L R& L7z,

F9, FAX Y 74—/ RO XRF KO XRD JIE 217> 7. WIZAPENME Th 5 Streptococcus
mutans (ATCC35668) & Actinomyces naeslundii (ATCC27039) # W CHUEESHERBR AT 7.
2AF y 7+ —)L NICKHEIBREIK (6.0X10° CFU/mL) Z#5fE, Mk TIC CHE#%, 5 REf#%IC
LIVE/DEAD Yeta 24T~ 7=, F72, 24 REERZICEOBERNEZIT- 72, WIZ, B IEMIREEM
JaTdH D MC3T3-E1 #lfd (1X10%ell) & AF ¥ 74 — /b NIZEEFELSE L, M EOFHE &
LIVE/DEAD Y&t %17 > 7=.

[ER L 52

XRF JIE OSSR, HEERMEEN OWIMEEITEFE L TAF ¥ 7 +—/L R~ Zn FHEFENEI K L.
Zn HEFEIL GO OF I E AR o=, £7-, XRD HIEDHEE, G0/Zn HHWME ZIn AF v
7+ —/V R 513 Nag (ZnP04) 6 (H:0) s D B — 7 D3[EE S 47z

PSR E R BR OFE R, GO/Zn A ¥ 7 4 — /b RIZOEEHINEH 27~ L=, G0/Zn A%+ 7 %
— /)L ROIMHIZHERIEm AR U CREL L7z, BRI AL DEWIZ X AL OZEIT R S iu7e )
7. LIVE/DEAD Yefa i, MEREHRENTEREN 0.01% L. FTEL OFEFE A AF ¥ 7 4+ —/L RITHRD
7=.

FR RS2 SR CIAFERS M SN 2 RN L C b A AR I 22 258D 72 0v > 7=, LIVE/DEAD %2 Td
FERIBR D EENN RO 22 o 7.

PLEXY, Zn ZHEF L7 GO A% v 7 4 —/L RIZENTHEEEZRT & & BT, MmN
B CTHDZ LRI,

Evalution of antibacterial properties of collagen scaffold containing zinc and graphene oxide

Erika Nishida', Hirofumi Miyaji!, Kanako Shitomi', Tsutomu Sugaya', Hironobu Ono?

"Department of Periodontology and Endodontology, Faculty of Dental Medicine, Hokkaido University
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WHRAIVRDY FLOVDOMPCRY T—IT& D insitu BB FILE
Z DY A

PEIRERR R DA E, C HORUR SRR TR R
O/hi @2, g 4R+, HE #HE> , Al —22, & RZ!

[#E] BAE., SRR OERIHEEME LTar iRy y LY (CRMBIALFEH I TW5D,
L L7236, CR OFMEIZ Streptococcus mutans (S, mutans) 72 8D 9 EHRKRE D™ IETHZ &
WCEo T RO Z D Z DR E 2> T D, O BRINEIZ X XV EDOWEEN £ & 7
LT VBNT T =7 OHITHAET D72, IR D AT 57291213 CR Rii~D & /37 ER
HEOEREZME T 52 ENNETHD, €2 T, X7 E0M., I OFEZ W4 5
2-methacryloyloxyethyl phosphorylcholine MPC) R Y ~—IZ%H L7z, AWFFETIL, MPCAHR Y <=
—IZL Y AENTCR RE AL L, & X7 BERERBERER LOMEME 2R T2 2 &2 Bl
&I %, BVENTRILT S7202iE, N, BUREE, 50 QNI R EBEZ 5 2 0 209
RO BRSO N M E L 70D, 22T, AR Tl AW LN TV D IEREE VLT
CREMMIZMPC RNV v —%fEEIEH Z &2 L, BEmICiL, fMIgHICEAMERE (CH=C) 2672
MPC 7R 1 <= — (PMAMA : poly[MPC-co-2-aminoethyl methacrylate (AEMA) —co-AMmethacryloylethyl
methacrylamide (MAEMA) ])¥&A#K%Z CR RmZ&®A L, KK T 52 & T, REHORKILGOES
M (CH=C) & MPC ARV ~v—%ZAbFhEa I 7o, RmLE%Z O CR kDO RmFER L OVF X
7 EWAE . MEMAE. ST T 4 VAEREER O Z T o7, £o, HAxIFEBAOLDITHT
TUNEDT Ty T EITH, CREEIALTFREE LI2 MPC R Y ~— O BRI A MO 4217
)T DI T 7 N LD BEEREBR 1TV, £ D% O CR B O FHEFFEICHOWCRMEZ 1T - 72,

[5£BR] PMAMA % &) TSI L 0 &Rk L7z, PMAMA D% ) — LEs#E % CR M/ NE A2 W T
WA L=, JEE 2 20 BDRITT O LW HTEEZ 2 [BfTV, T aREE Lz, B o £ migT &
L CXBIEE DB L DR mTFEoNr, S RE, 25 OWEERER O S, nutans
HOMNERER, A 47 4V AFERRBR AT 72, £7o. BEEGBRITEEGRK L 2 0Ih HIZH
VAT T 2T T 7, BEEREBRE O

CR MM DOFmEEFEICHOWT S R ERED ik

CTREMNT 21T > 72,

[#E 5 & Z 22 PMAMATO % CR R IR L7~ 854
CR F¢ i O /KM 1T 66° 236 32° [TIKRIL . B

KRR ERoT2, £T2. AT OWHEEIX (A) (B)

93. 3%k & K& < flﬁjZ’}j'bf:o S. mut‘az\ys @fﬁ%?ﬁgﬁ | CR £z LR L
2R WTH, AEMESEIL 60. 0%, A A7 4 FRAF T 4D
v ATERL R 60. 6%I8 T - 72, Z 15 OFfEF ) SEM 4

5. PMAMA 1% 40 FP[EI D E I T YRS T CR (A) Rius
REITHATRETHY . 2F > OWHE, S mutans (B) PMAMA9S ALFH.

B O, A AT 4 L DO A AN L ©) (C) PAMATO J02

7o (K1), ABFEDOPTGALEEEI TR O B
IRTOBRIEFINNIE L TR Y . HRAEED O RS iz TR 58 LWRELETTEE LT
W CE 5, W, WY T VEEGRE O R IR OREREDOFEFIRIC OV TITY ARET 5,

In situ prevention of bacterial infection of dental composite resin using MPC polymers and
evaluation of its physical durability

Jun Koyamal’ 2, Kyoko Fukazawaz, Yuuki Inoue 2, Kazuhiko Ishiharaz, Yoshiyuki Mori'

'Department of Dentistry, Oral and Maxillofacial Surgery, Jichi Medical University
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RAVAT7AN—ZFZRAVEEAERBET7 /N4 MEADOAERE LUV E
DEBE~DLH

VR R RS SRS AR50 0, 2 R T R 2 A A T 00 B, S U R B 2
B2/ (AL 8
O BKE R, R A, KIT WL BB ML BE EIAL A1 AR, EA P

[#5] Db iUIAE RN TRINESI TEE T2 IREET /XA (CO3Ap) FEkIZ B R L. #EfiE
FEFEL T 2017 HEICERFAREE -, AfhiT 2018 LV HTIRSNTWDA, ZOEERIIEER K THD
7o, o7 r ke E A HIEL  BITER R AT 0D, Sll~Ara7 7 AN—%R AL A%
ATBRIAL L, AT BOSIC KD B HAFTHZ LT, fix ORILEEH THLIUE COsAp FEki%
TR ZOMEIR R RS L7z, SO FEE T ~HA LM LR Z2{ T 720 T, i
THET D,

[EBR] FAkAEE~Ar0T 7 A= (T 7A3—£%;50, 120, 205 ym) %, ~A /07 7 A/ 3—DEE
2510 wt% E7eAJOITIRG L, IR 0.2 TN, MRS EINEEIZEY 50 MPa D) T CE
bE&HT=, L% . 700°C (FEEFE 0.13°C/4y) T 5 BEMBER T 528 Ik~ T 7 AR —%2 R EL, Zh
ZRIBRIAL LTz, D%, BERIZE 1.0 ~ 1.4 mm E7RDEDTHRE, S0kl . (REET R 2K IR B &
VUK FE T MY LAKEHRITIRIEL . COsAp ~HHARZEILAT o7, Z2HAHT1£ 123 1T DI R8BI
IRAERRE M A O T MR I B L Tl X BREIT S E B L OV — ) B HaR A 05 6
FEFHE W T To72, IRWT, B ARBEATXIHZEFIZ 08 mm OF KIBAIERLL | U5 & CO;Ap BhL,
RALEE 150, 120, 205 um D ZFLE COzAp FERIZHE A L7-, HLATL 2, 4, 8 HRGE ML I H L, B
KRAEAERLIL T, B KB OE B /A SO W TR G 21T -7,

[F5 5 & B 28] RiBMACTHOMEE LD AT REETND LKERIZ 7 B ERIET D& TREEILV
UL | 2 AR Y K E T RID LOKERIRIC 14 HRIRIET 528 T COsAp ~HHAZE#LL
7o RALBE DB LD HE E (2 EITFRO 2o T2, F72, COsAp ~EHBE L RTBRA TR LIZKIL
BRITHEFFSIU QU WFBBEARIZ L2823 Cl, 2 1UE COsAp BRI LR (KRR BN 7= B im 8 2R
L. AT 2 HCRALNEBICH BT 2T, 728 [ALWNEICK T8 B F &, KL 120 um
D FE COsAp BRIFE CEWMEMIZH ST, PLEDOFERID, 77 AN =B H A HEEBERL . A& R
BRARE L CHURE A T2 LI LD, lix OKRILEE AT DL LE COAp TERIO TR IIL , X512
KRALNERIZR T B Hr AR LT, DL EXY, 258 COsAp TERIIC LD HGE R H & #20D R REME S /R
.

Fabrication of porous CO3;Ap granules using micro fiber and application for bone reconstruction
Akita KAZUYA', Fukuda NAOYUKI', Ohe GO', Mano TAKAMITSU', Tsuru KANJI?, Ishikawa
KUNIO® and Miyamoto youlr'

'Department of Oral Surgery, Institute of Biomedical Sciences, Tokushima University Graduate School,
*Section of Bioengineering, Fukuoka Dental College, 3Depar‘[ment of Biomaterials, Faculty of Dental
science, Kyushu University

Tel: +81-88-633-7354, Fax: +81-88-633-7462, E-mail: c301551016@tokushima-u.ac.jp
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PLA %7 — < TH#R#& L 1= 0CP/Co| M EEHRIELE

VHAERZRF B E TR AR TR0
OMIR feff !, ZH EA', 8 HR'

[#=]

FI BN T ET AT A~ (0CP) « 27— U EEIK (0CP/Col) 1TENT=FHER LA
RN MEZ BT 25 HAMENCH 0 | RO A RMEIR O F K8 2 %512 2018 FFE 0Bk % H
FELTWA, UL, BEOHFZEN G AR WD 0CP/Col B TIIMEF /2 TE A EHIA
IZEHTET, MONTHEZHWEATEMICL T, 20652 0tET 5 2 LR HE I TWn
%o F7-—FTIE, AERICHE AT AERTO 0CP/Col IZRIFREALE Y PTH) 2 F+5 2 & TF
FARNN 52 LG SN T WS, &2 TAIFZETIL 0CP/Col 12 PTH #iE F L7- 6 DI,
NIVERIDOT=DIZHR VU EHEE (PLA) 7 —T %A LIZb 0%, 7y MNEEE EOFERFIZHEAL,
K0 S/ E AN AIREN & D ARG Lz, OFET PLA 77— OFIR &5 A4 o BE M o F
WZOWTHRF Z N2 72,

[£5]

WEOWMEDMEY  BRERIEICTER L 0CP & 75 u a5 —~ L 2 EE{b X4, 0CP/Col 7
4 A7 (EAL 9, &S 1.6mm) ZER L7z, F£7=. 0CP/Col T 4 A7 @ bifi &k OMiliE %78 5 B D
ARUFLEE (PLA) 7 — OME10 mm, P9 mm, &S 2.6mm) Z{ERIL7-, Fhbr—I0%, B
B OMEfaEEfl 2 258 U N B (HEFL), BAE CHIEMNIC 6mmo DFL), SEECEBMANC 1nmp DFLE 7
@) o 3 flEH & Li-. PLA 77— I 0CP/Col ZHEA L. & 512 PTH &k 1. Oug % OCP/Col 12 T
L7 b Oz ke Uz, #EEEHT 7 v MEEE R LOFRE NI AERNZHRE L, PLA 7 —
(ZHEFE STy 0CP/Col 7 4 A7 O RS BHZE R O F EINZHEAR T2 L 5 ICaxE L7z, A 4
L2 BBIC~A 71 CTIREEITV., 12 B%RITEARZ I, BUKEAZ §igak c#EY) L
HE Yuft U7 HEA % O CHRERR A AOBIER I K OIER © 22T 21T - 1=, MRk E B0 I3,
M L7z 0CP/Col % 4 FEIIZHH] (BEAFE MR JE (LC), BEAFBEMLELRE (M), B MR A
B5(UC), ‘BEELDAE (M) L, N&, BB IO S HZNZNICOWTHEEROFATREFH
W7,

[ 3R & B2

~A 7 v CT #REORE, NRE, BEE, SHEE LITEEFEMNE O PLA 77— PRI WO Tl
MAHEMENSRERGE & & ISt L T\ e, £/, BREE SBETIE, T2 PLA ¥ —JI0F
R ST WD FLEDICEBER RN S 0 o T, MRFIBIERORE, NBE, BEE, SHEEE b ICREFE A
& PLA 77—V NRRICB W THIAE BT &N 2o T2, £7=, BEEE SEETIE, "BRANCIS TS PLA
= DD BRRHEFRR RN L2720, UL OHABREN D2 hoTz, T O, BiEE
WNIEHAEBIIER S LT e o 7o, MRRE RSN ORE R, mAERIX, SEE NBE BREE
DIETE <, FEKTOFEETRIIWTNS LM, UM, LC, UC DIETE->T-, £7-, BREL S
TIE, PLLA 7 — VTR ST AL & D FEIRIC I T, AL AR S 40T N BECIEAE Cre s
ST-HBEENEU T,

PLEDOFER LY, PLA 77— THE L 7= 0CP/Col O EHIAE 3B BRI o K R Hafih D A 412 B o &
T, BEFE A ERICEZ D28, PLA P —VNRICIERS D 2 &, £ X0 HEFEREHEAEIIT
R 72 B A O MR EE A 23 4T U S A NSAER L7 W RTREMEAS RIE STz,

Vertical bone augmentation of octacalcium phosphate and collagen composites covered by poly lactic acid
cage

Toshiki Yanagisawa', Ayato Yasuda', Shinji Kamakura '

"Bone Regenerative Engineering Laboratory.Graduate School of Biomedical Engineering, Tohoku University
Tel: +81-22-717-8235, Fax: +81-22-717-8235, E-mail: toshiki.yanagisawa.q8@dc.tohoku.ac.jp
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HERMHREEZERT 5-ODONARRRERERT7T D1/ Uk

R KR T, 2 PR AT A AT RHE TR
Offik #1, £ FMbz ok Kbz Ll 151, (i Boke

[#5] SCEVEEI TSI Z & 72 6308, HIIEASEIZ £ 5 GRS DAMP OHUIERGE~D
SRR T, —FH, BDASIERIEROT Vo "y ME, JUEBEGEICFET IR, £
HE CIESMILZ R 292 L1320, KRR TIL, 7Y a3 MOEEWERE A (N L ., JEE
AL AFHE L, O CRIARSEIZFE 5 IEEHURS DAMP %15 U CHUERE L% 2 iEH b =8 5
HLWAYR—=F AL VBT V2 hORIRL AR,

[EBR] FmEiEtERZ T0COMKICIER L, W L2NLT h T b v v 7 a2z, AR
s CE D CTHRB AR, TO%k, BmOoMCILED 2RI L, MKE X ) —)LTHE
%, BHMERE L, X512 80 CTHEE, 22X L IL7 /L3 3RIHAUZ T 550°C TRERK
ATV, ENEFNA Y HR—=F AU HMS)B I VRFEEZEHT DAY HR—T A2 U B (C-MS) %15
770 E7-. WMUKIZEEME LT 0.2M O 7))L a— 2% 180°C T/KREVLER L TH b R#E T BRIkt
LT, LRt FAkEOEBEEZ L, T FEHATHRERT D28 T, RET KA E LIZA YR
— 5 23 H(C@MS) 2 E7-, 26 3FEED A VY R—TF 2V IFNFBHER X #HEHTXRD).,
SEM. TEM, 743 EEETIR), AT oHT(CHN) TRMEE L7z, & 512, #HKFIzom L
7= B RBHT T L TR L — Y —% 2W/em2 T 5 2y I LU CIRE IS M 2 354 L. LLC #j
B RICISINT 5 2 & Tl dEtE 2 i~ 7z, e CHIIREEE DD 72 WEEPH CRUEH 2 Ui L 7= LLC
AR LT, 6W/em2 T 5 /o MiTiRINR L — Y —BBE 2170 FalBh s e BVRIE M e E LT
HRTH DT, D% CRMS ZEM L7z >\ T, B S —ERER#% o M 417
L GIE FVERIAE D~ —F — D —> T AR ATP &4 & L=,

[fER L 2] 3fEO > ) BT, XRD HlEIC L v IR ETHH 2 &, FTHIR HIEIC LV Si-
O-SiEZFHZ LAVRIBENT-, SEM & TEM 8222 L v o U B ERIEE 24 L, flFLosd
DN BANEIZE S THONTWD Z E RSN, 72, MS & C-MS BRI 100nm
THY ., Ca@MS REORILRITHK 400nm TH-o7=, CHN #ric kv, MS, C-MS, C@MS Dk
FHEFERITFNEH 0.24, 3.45, 39.3wt% Th > 7=, TR EZ BT 25 & C@MS KT C-MS %
SRR DIREIZZFNEFN 65.5°C, 42.5CE T ER L=, MS CTIHRE EA RSN
MoTzZ D, RBEVDITHRMIEE U CRE ERT25 2 ERRB I N2, REVEIEICE Y 72
REEIL 44~46CTH D 7=, C@MS 1L+ 7372 EBWEREN H 5 LB 2 b7z, C@MS 1% 100pg/mL
VI ECHilREEMEZ R Lzay, MS & C-MS 1% 200pg/mL F THifREME 2 s S 72 o 72, Al E Tt
DY 72 OREHEE 25ng/mL T ARIMRIRG 217 5 & BB X D iast & fast 22 ATP 23 He
REN, B IERIERME S L COBREIMENRD iz, flastkit ATP Bk, TRV
D 6 RERRICER K E e oTz, — T, L—F —REOHSCHRENFINO A O > 7 L Tld ATP &
e RE BT R OGN o7, LIedi-> T, C@MS 1%, Hifaztkzr S 2 W REEFH I W
TEEATIUR, TWARIMR L — Y —BREHZ 0 | MlfasE & ATP Ofifast FZHA2E Z L, BASEEE
ERIER T 2 MELE LTHERTOD Z LR ST,

—

BEE] A7 O —EI IR E (16H05387, 17K01399) T <7~

Adjuvant for cancer photothermal-immunotherapy to utilize immunogenic cell death

Kaoru Hashimoto!, Xiupeng Wang?, Mayu Yasunaga 2, Atsushi Yamazaki', Atsuo Ito?

"Faculty of Science and engineering, Waseda University >Health Research Institute, National Institute of
Advanced Industrial Science and Technology(AIST)

E-mail: s-f.welkin@fuji.waseda.jp
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REMERHIRFKET /N2 4 b5 2 v 7 ADERE EREMRBICEE

'R R R T2 e Re LR
? HUR R AR 2R e o S ST JER 00 T SR o0 B
O~ R Bgi!, A& He+', kF BEEES g 7!

[F51]

WA, DNATRETIIRWER OV WG ENTER SN TW5, Fx X CICHBEEE
BSMREIC X REICT 2 RILE ATV VRV AUNER (CPMs) AR L. A& H 4
HIFN 2 K72 CPMs Z W TEEWIEE S X T AT HES W, B LV EREEZIRE LT
WA 1], ARBFZEIEL. £ @ CPMs (O IRIEAl (FTCD3 Hufl, =B F /3 U /A (Con A)) ZHHEF
S, AL LRI R A S DY T, e IRk AN T A R R E LT
%o AENE, ZOFERMREE LT, KEET NZ A ~ (HAp) MiAH D0 T® T 2 v 7 RTHER
TEA 2B S8, 205 OB X OIS A 2 14 L 70 TS T 5,

[ 5265%]

HAp—100 #y{& (KAL) ~0.01 g (2L, SZEIGANAR 1.5 cn® 2z, ~1 78T =
—Z7WNT 25°C, 48 h #RE 99252 & CHREMIEAIZHEF LT, Tk, K0 MiEAIHEE: HAp
A ~0.01 ¢ % 0.5 cm® @OV UEREAEAAK (PBS()) (oH 7.4) 3 X OEERE-FEEE T NV
LARER (pH 5.5) (ZiRIE L, 37°C,7 HREHEE 995 Z & CTHRIEMIER OB IEHE 2 T L7,

WNT, SEIRIERIZE Lz HAp £ 7 2 v 7 A~O~ 7 A RS20 2 384 L7=, HAp-
100 3K ~1.0 ¢ & 50 MPa CT—#lINERIE L, 1200 °C,5 h Bepkd 5 Z L2k v HAp &7 2
v 7 A (HF ~15mm, JES ~2.0mm) Z/ER L7, Z0%., SR L wEWE 21778V, 15
S HAp BT 2 w7 RZJEE 1500 ppm @ Con A IRWRIZ 48 h, 5 ppm OFL CD3 HLiKIAIKIZ
24 h RBESE D Z & THRERIERHEE HAp v 7 I v 7 2257, RO CTHEEEHRY
AF L7 — MIHOBEMEMIER 2RSS, NG E2 T 52 & T Hip OFHMEEZHRAEL
7o, fHEF%. CHTBL/6N ~ o AHIKMMI A HEME L, 5538 | HE, 7o —H A M A—¥—%H
W TR b MIiE (CD69 [otEilie) OBIREZH M Lz, 51T, §548 1, 3 ARICITHEED
v kL EERE T IEMEE (SEM) I2 X ATREEBE LT 71,

[#5E 5 & 552

AR ER TIL, &5 5 DOIAN GBS FTO TN PESRET L0 $2% < OFE 2 i Lz,
YA NTTLOFHERLY, EI7I v 7 ABLIORY ZAFL 7L —hOWNTRIZBNTD,
AN HEF ST 2 & CIEMEREMROE SN L7z, £72. WTNOEF R AF 1L
T L— MIHESEESEA LY HAp T 2 v 7 AT SE 1 NE L oE & 135
o= B TIEARY AF L7 L—hE Hp 72 v 7 ATHERAETBE SN
oz, ZOZENG, Hp EREIRIGAIE ZlAaEbE 5 & iEHL L T2 50l 0%
DEEIML TS EEZ B, BERIEAIOF ¥ V7 & LTO HAp OFIMENRE S 7=, 5EFH
LU TIZ, PUL CD3 Pk L HAp & T 2 v 7 A& ALY L &, GG E R OE S
Db mnodz, 72, SEMIZ K A2BIEFERNG . BRIROMAE A BICFEEL, B, BEXBL
TWAOER OB ST, D ORERNG, EIRIEAZ HAp ICHEFEFSE 5 2 L1, ERIC
FEMIC@ X T BRI E R Th 5 L HIfF T 5,

[1] M. Aizawa, M. Honda, M. Emoto, ACS SYMPOSIUM SERIES 1253 (2017) 107-121.

Fabrication of Hydroxyapatite Ceramics Loaded with Immunostimulators and Their Responses of
Immune Cells

Sanae Kagami', Rihoko Kizukuri!, Shigenori Nagai?, Mamoru Aizawa'

"Department of Applied Chemistry, School of Science and Technology, Meiji University
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R4 O TILR)T—Z2RAVERERE - 7P/ 0 MERRIC
& B REIEE

'BI7E X ORDIST, 2 BEVE RAb A 1, 3 BEVE K= T EE o 2 —
OREIRFEER !, WEIIR 23, RRMHE— 23

[#=1
R R NBRICHIET 2 Z Lok Y, &k
SE TR0 AR & T DA T T
W5, REEHIET 570 0EFNIT 7 F o

LI, PUREHEARET 2MET V=
N NP ESND, U7 TF AT K HRE
R DT, FURDEERIHE~D %

i, PURDOFHGE 72 Tﬁf‘n (ﬁ‘\jj&)’?a&g‘@?r{% Fig. 1. Design of sustained releasing system for antigen and
M EEWo=E Rk 5 TEY, B R adjuvant using IP hydrogel exhibiting irreversible gelation.
TNIRED< Y v 7 ADE DRI —DD
fRIRFETH D LEZXDBND, —J7, KRNI
HEATDE insitu T Ra T LVEZERTHA P 270K ~— (IP) 1L, IEOMRRE %
Wil - WS 2 2 LN TEDIYD, FT7 v 7T U AN =27 AN RSB~ DG H]
D SN TS, T’xlZINETIE, EfEE IP LT, h7vT77 b7 ) a— L EpdtE
A1 (PCGA) LRV =F L7 U a—/L (PEG) 2265 b 7y 7 EEK (PCGA-b-PEG-
b-PCGA) (tri-PCQ)Z Az & LT, N O DERICHIZOWTHE L TE 72D, FrIEF T, iR
IR L T BRIG 2 TR L T D BIT AP RRIG 7L~ EBAT L, (KN TRBIM 7 /VIRREZ #ER ©
ELHIP VAT AEHE L TS, tri-PCG DRIFIZA T A 2 F(OSu)kE%E A L7z tri-PCG-OSu
& tri-PCG DIRA 2 B/VKIRIBIZKIAEER Y 72 o THHRY U o (Plys)ZiRATHZ & T, i
FEIDRE LT LT 2BRIZ, OSu &7 XV ENRKISLTT X RS LR L, (bFeE L
Ot Fr N EfiflTE 5 2 LW LN LIz 2, ABFFETIE, RNalRye 7 bz "y IP &
TLERWTHRE T Y a/y NERIIATREZR IP VAT LD E HE Lz, EFTAHURE L
TINEHRART LT I (OVAVZER L, 7Y a0 b & LT, SaEH Y o Toll-like 52 75
RO ZRET D ENMOENTNDEAY IXT AT R, CpG-DNA %\ 7=,

EX9

7—X I TT7UUL LT OVA & FITC T7 Uk L7z CpG-DNA Z T E &R e PBS IKIK & tri-
PCG, tri-PCG-Acryl, PLys(MW: 94600)?> PBS {&#k % 37°CIZINET 5 Z & T fbsH7, 7v
I PBS &2 T 37°CTATERERIA > F 2 _X—2 3 > LC LEAO PBS ZEULL, M S
OVA & CpG-DNA Ot a =4 — 5 2 & ThttiZEh 2 5 L 7=,

[R5 2R & B 53]
tri-PCG DAMNOAER EINDIP & RaZFAnbid, 4 o F 2_X— 3 UBlth 3 B 1% T 100%P CpG-
DNA 73U U —R I f17z, tri-PCG IZ PLys /12 % & CpG-DNA D Y U — A%, tri-PCG DHD 7 )V
EHRTELIEBLRDZ NS>, 2L, IP AT T CpG-DNA DV it 27 L4k L
PLys D7 2 J FENHEMAEERAL, RV A F a7 Ly 7 AR LT, AN osFENHE
MUTeledThHDH EZE X BIVD, £ tri-PCG-OSu #1575 & CpG-DNA DV U — AT, tri-PCG-
OSu ZEA LB WRICHRTEBHIZELS 8>, OVA ®U U —R |22 T% Plys, tri-PCG-OSu
IRA LTERTELRDZ D gmole, LEXY, FURRT Va Xy b U —2Z@E a
R =L TEBTIUNY =V AT AEHRTDHZENTE,

(&% ik
1) Y.Ohyaetal, Polym. J., 2014, 46, 632-635.
2) Y.Ohya et al., ACS Biomater. Sci. Eng., 2017, 3, 56-67.
Preparation of Sustained Release Antigen and Adjuvant Delivery System Using Temperature-
responsive Biodegradable Injectable Polymers
Yuta YOSHIZAKI!,, Akinori KUZUY A?3, Yuichi OHY A%, ('ORDIST, Kansai University, 3-3-35 Yamate,
Suita, Osaka 564-8680, Japan, *Faculty of Chemistry, Materials and Bioengineering, Kansai University,
3CEMP, Kansai University) Tel: +81-6-6368-0818, Fax: +81-6-6339-4026, E-mail: yohya@kansai-u.ac.jp
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BNCT ADIGAZBHE L= RO VEHEER) v —I EILOFAR

VBIPE RAbF A=A T, 2BEPE K ORDIST, 3 BIvE KE THHENI7E &, 4 KIKIE K
offILIFEHL 1 - RERFIE R 2 - =il — 4 - BRI 123 « KRR — 123

(=] 59, HIER~OAHDDI2ND A IRE

5 & UCHR y FERPEFHli 2 FRE (BNCT) 23E

HENTW5s D, BNCT &idh v o iE

AR R HL Y SA F 8, (KA IR %

X — DB AR L, TOBRICEL D

R LBV & DR (o B E L R

DY) AR U CRE 5 A 2 S R il

T D EHRRERED — T TH D, HERD SR

(X HR) BETH, EFMaic b wEE 52 CL

F£ 9725, BNCT THHI &b aft & TLi i 1-1%

FEVEREE YA L, M — R I Lo

H 2T IR VR A ERETE S

29 HUE, TS A& SEJk S5 Z L 23R Figure 1. Schematic illustration for BNCT using
BRTHDLEEZLN TS, BIfE, BNCT H®  boronic acid-binding block polymer micelle.
RUFBEKNE LT, 72T 7= DRT )

W2 e UEEDES LT- p-boronophenylalanine (BPA) % 7215823 1L T b, BPAIXT X/
FRAE S TUHE L Q2 AR SR ER D A F 0 U0 & WD D BRI A FE > T 5 203, (RS
N2, HNREE O BPA % SIS IEE ST 72DIERKRERGNVLETH Y, EEER
PEEDDLODRT v 7 F YR —2 25 A (DDS) DFENEENTWD, ABF%ETIE, T
/ Ri¥-7% EPR (Enhanced Permeation and Retention) #5372 &I L 0 [EEICEME T D AleEENE £ 5
ZEIERL, EHEORVERTEELT SR ERB L, BNCT ICFIHTH 5B X, 7
==/ VR (PBA) & 12-UA— VIR B VBT AT IVEKT D Z RO TS, £ 2
T 12-UA—NEEFFOE /) ~—EL L TN23-VE Kexv a7 27 Y7 I K (DHPA) %
AL, 2k g o EEEK L TR 2F L7 Y a—v (PEG) ZEALTEY Ty
7 e EHA K PDHPA-b-PEG Z ikt « &k L7z, Z DiLEAARD PDHPA I8 4 —/L % PBA &
FEATDLEEKMEL 220, MBS EZ L 2720, KIBKT TPBA EOfAICKVESTFIE
VTR % & IR S5 (Fig. 1),

[528 - #55] DHPA OAFRIL 3-7 X 7 12-Fa Xy Id— e 7 7V aAL Loy 7 v
TSI E VT2, WIZ, PEG WA Lo B EIAI 2 ¢, DHPA O A] WA BE
$HBE) (RAFT) HAZ1TV, Y7 r vy 7 ILEAK (PEG-h-PDHPA) A L7z, BHHNTERY <
— %V VERREE A B RS K (PBS) T PBA LIRA L, BFLHGEL (DLS) @il E B
(TEM) Bl 51T o728 2 A, i 8549 100~250 nm D555 1 2 B VRSB IRO R AR T&E 7=,
FIoH LS B ERZ BRI L7212, AMIBIHCEMEE, 'HNMR ZHE L E 2 5,
PEG-b-PDHPA —/3 & 7= 0 7" 7 KB 0.98Wt% T > 72, & 512, ICP-AES (Inductively Coupled
Plasma - Atomic Emission Spectrometry) % 2R U BIRB T AT & 2 A, RAURBEIX
1.05wt% CT& ¥, 'H-NMR 55 & & L 72 WEBUIE S H ATz,

EETN

1) T. Yamamoto et al., Cancer Lett., 2008, 262, 143-152.

2)Y. Zou et al., Biomacromolecules., 2010, 11, 284-293.

Preparation of boronic acid binding polymer micelles for BNCT.
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IR AT 57 = A A ST Oy 4 LB
MoE5En T ILDOEE
BT Y+ Univ. Wisconsin 2
ORI « /MR - AJFE ! + Glen'S. Kwon? + i !

[#S] it 2EIER 2L, %)
R RiBEZ ST 5720, KT 9757 UNRY
— A7 L (DDS)AMEEFS LTV AU, DDS
Y UTDO—2L L TRIAFrarT Ly A
(PIC) 2 BAHMER STV DB PIC /U
L -oH LRI B 72 E OEM AT DE %
HEFATHECH Y, W85 A My 1-
MWD & pH 2z & £72 9 a2k
WAL, PIC Zfify L5 5415
n5, —4, DDS ¥+ VU 7=y N+ F—3  Fig. 1 Mechanisms for membrane disruption by PEAA.
AN LD HIRENICER D IAE N DT, = RY
— 25 OBV IBRICEE Ch D, £ 2 CTARE T, PIC 2 B OHRASY & L TR (T L
72 U JUiR) (PEAA)NZAE B L7=, PEAA OESREETEE (pKa)iZ 624 TH Y, flillash pH 7.4 M H%H - Ky
— AN pH 5.4 ~D pH ZHEIZf N, PIC ZfET 5 & & 6iZ, 7'v M ABLZPEAA XY vV V—20D Y U5
L AKERESTERU SRR DA AMERIAVER L, IdEd 5 2 L2360 TR Y P (Fig. 1), MllEN~D
HWEE IR CX D, & 2 TANIFEIY, PEAA &R (=F L7 22—V (PEG)) 5725 pH A7 =
v 7 AR Y <— (PEG-hPEAA)Z AV, PEAA O pH & & IFREREA- A SN2 5 Z L 2 BRIIZ Lz,

[FHRIBERON 16 VA% LT PEG (&8~ 2 miHBHBBIFHTE T, EAA ORI BRASE SR S 21 70
PEG-b-PEAA Z 5k Uiz, NFHEEEAEIX Y L WkEERR (PB) (pH 74, 54)F DV 7R/ — 22 PEG-b-PEAA Z Nz U R
V) — DO HRHE L=, KIS, poly(2-Dimethylaminoethyl methacrylate) PDMAEMA) M &, PEG-bPEAA 7>
5&PBHTPIC R vNEFRILL, 7=4/hF A2 SEIZPIC 2 L O EAARNT L=,

R L £22] ARk L= PEG-h-PEA OEEMEISHE) D, PEG-h-PEA
D pKalL63 THY, HMWNpHTHNSEMIT Y —APNpH54)~
O pH HIFAN T pH W& AT = L 2B BN LT, pH74 & 54 D
Rhodamine B WY 7R Y — L7KEEHRIZ FITC 73Ut PEG-b-PEAA %
INz7=& Z ApH 74 TIXPEG-h-PEAA D e WER CE 7e o7z
HOD, pHS54 TiXY R Y —LO5REHESE (Fig. 2b) & PEG-h-PEAA D
FREHDE (Fig. 2038720, U R —AFKHIZ PEG-b-PEAA 735 L
TUWD Z EAh > 7=(Fig. 2d), pH 2T & 172 9 PEG-h-PEAA L2
filt 7= U R — WOF RO 22 L= & =5, pH 54 ToZA Y Fig 2 Fluorescent images of liposomes
R — DFAFRDHD L=, pH 74 1ZBWTEL, Bir'm heApkL7-  containing Rhodamine B in pH 5.4.
PEAA (31U UIEE L HIEAER U722V DIk L, pH 54 CPEG-H-PEAA  (PEG->-PEAA conc. 1.0x10° wt%
DANRFLHNT T RALL, ZOHARFLHRY A — s>y Exposuretime 173 sec. a) Phase-contrast,
ST & SRR D TR, AN E U 2 % B, bl | ©) Rbodamine B, ¢) FITC, d) merged.
£V, PEG-h-PEAA ZHWTHELL7- PIC /U, Mt pH 2 HEHI= K — 2N pH ~DOZAHIZIS T
CHAEEL, MRRMEREIC L 2 a2 it rTREZ2 DDS v U 71272 0 155 Z L MIfFC& 2,

[Z% k] [1] G. Housman, P. R. Cullis, Cancer, 2014, 6, 1769-1792. [2] A. Harada, K. Kataoka, Macromolecules, 1995, 28,
5294-5299. [3] M. Oishi, et al, J. Am. Chem. Soc., 2005, 127, 1624-1625. [4] M. Sedlak, Colloid Polym. Sci., 2017,295
1281-1292. [5]J. L. Thomas, D. A. Tirrell, Acc. Chem. Res., 1992, 25, 336-342. [6] A. J. Converttine, et al., J. Control. Rel., 2009,
133,221-229. 1406. [ 7] M. Sahnoun, et al, Polym. Sci., 2005, 43, 3551-3565.

Functional analyses of pH-responsive polyion complex micelles made from diblock copolymer having
pH-dependent lipid membrane destructivity

Ken Gotoh!, Syuuhei Komatsu', Ryo Ishihara', Glen S. Kwon?, Akihiko Kikuchi!

("Dept. Mater. Sci. & Technol., Tokyo Univ. of Sci., 6-3-1 Niijjuku, Katsushika, Tokyo 125-8585, Japan. 2Sch.
Pharm., Univ. of Wisconsin, USA) 'Tel: +813-5876-1415, FAX: +813-5876-1639, E-mail: kikuchia@rs.noda.tus.ac.jp
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JAHY FEA#MGIHZEHIELzYy->2 0T X M) OBFERXRDHFE
it

LR R R TR RS B R
O #E, Ke =

[HS] PrEAHIEREBNCTIL, BV FIC L DR U HRLFE O R 2RI LTS AMIE 2 i
B9 DIRFETH Y . ABEOEFEMEA~ORENDIRNT EDLEIWER DD IS ARREE L
THEHINTWD, LoarL, BNCT HIZBBE SN TWA R Y FILAEW T, {bEMFORTFED
EREMELS REICERSGTI2LERNDH Y | JEEAE~OR A EEE MR ES N H D, 20
Zenn, OB LAY E SR USRI ORISR ET DR VR T VN — AT ADOH
EPMEL 25, AT, AU HEILEW & L TRFE{E Dodecaborate ( [B12Xi12]>(X=Br)) 1274
H L7-, Dodecaborate |Z1E A EE & 2 2 0BT =4 T, 1 0 FHFIC RELDOKRY
FIXHREAT D720 BNCT ~DOJEHBHFFF SN TN D08, HIRCIIN AR Z FF -7, &2
Thhvbit, 7 a7 XA M) A(CD)DEE R LHEMIMEZFIH L CRASRRMEEZ M 595 &
EBHIT, BVIABNRICEET D L EZHND U Ay FEAKORIEZ A7, BAROIZIE
@(M)%L<itﬁ%/%%?W)ﬁ7beﬂ%L\wD1%¥A®UﬁVF§A§%%M
SHELD, BRICEEIN Y =77 4 7L m 4252 LR b TV % hyperbranched
polyglycerol (HPG) V% CD (Z{&fifi L 7= HPG-g-yCD & #iHd L 7=,

[Z=8k] /K DMSO (2 v -CD Z &% L. NaH, 15-crown-ether {74 K. 7 U R— a2l K452
ETT =F VBBRES 1TV, BHTIC LY HPG-g-yCD ZHEH L 7=, AR OMER & 15 5172 HPG-
g-v -CD D43 wrzﬁ%mmm@%ﬁﬁﬁéh . 'H-NMR, '3C-NMR, MALDI-TOF-MS &€ %17
S, bl ?H/&%W%Lﬁ%%TH/%(mMAEMGgWD%FALI%@%
AT 72,

[ 5 & &%22] HPG-g-yCD D%y F 13 4000,7000 O 2 flZ2GRHEL L7-, BC-NMR (IG) HEH S
K53 g H O KEGD 1,2-diol EOEIE %2 Z LI 43, 53% & 72 o7, T OREFR., K 1,2-diol
BuirzhnzEhn 16, 41 L 720 yCD NAET 5 8 &l L THI 2 15,5 1% %MLK_&#%;énL
BUE Z LD HPG-gyCD IZfEffi 3% FBA OE AN A FET 5 FEOWEEZIT-TEY , YHIT

AL O OFEFITINZ T, &R L 7= FBA {&fi HPG-
gyCD OFMIANEL Y IAHFREROFEFRIZONT
wE T 5 FETH DH, HPGgyCD T
Dodecaborate ([B12Bri2]*) % & Wil & & 2
(6.07x10° M) (CCaHET 5 Z & Zfifgid L C
Y (Fig. 1), BNCT ~Ot RS R S
%

[&3% k] 1) M. Calderén et al., J. Biomed. Nanotechnol. 2014, 9, 92-99.

Fig. 1. Inclusion complexation between HPG-g-
vCD and a dodecaborate

Molecular Design of y-Cyclodextrin Derivatives for Modulation of The Number of Ligands
Kousaku Sugiura!, Tooru Ooya'

! Department of Chemical Science and Engineering, Kobe University, Kobe, Japan

Tel: +81-78-803-6255, Fax: +81-78-803-6255, E-mail: ooya@tiger.kobe-u.ac.

283



1P-029

RYIFLYT)IA—)LEHETZILOVEDS Y OEIBBRRICE DL
=3 o BiRE

R TR RIS LR
OMARIE !, ZE wl. KB F

[E] 57225 “FOKEMES DT K DU BRI S NV B EOREEMA D L |
— T ORISR T SN D, T ORME BB ITR KT LV AL S VEEE I U Hg
HORFIZR G207 Z L RO « RIGOPIEREfF S TBY . ZhaffLizs v
RIGGBE AT DI S MEINTEZ, LV DT, RV =F L7 U a—/(PEG)/KIEIR &
b7 v e CERHA)KERIC X DKM g5 BG4 R LU HA IZ PEG Z b AHERT L 72 PEG-grafi-
HA @ DDS M Et~DIGEHIT, REIRMOBLE B BIREAN D, L LR35, PEG HHIZHEL S
oA vy 2 U ORHEIEN TR b TN D DD, Z R BT U A O 4 13 ST
ENTWAR, 2 TAIFETIE, X7 OB BT 55N E LT, PEG-graft-HA 731
@ PEG EA$. PEG &, KO SN PEG-graft-HA OIEFEIZER Lz, #AKRBRE M
517 %5 PEGHA —J@ Bl SR 2 AHBIER D I B Lz, S HIT, RIS PEG B AHA il i
T2 HEEE L, BB T PEG/HA M BHEE QT £ LT, WO hDET LK
YoRTE DA - PRI L T OB EIT o T2,

[55B2] PEG/HA @V »EakEE A BLRIE/K(PBS, pH
74P TOMTBESRM 2R T D72, B2 DRED
PEG ¥R & HA ¥R OIRATAIR 500 n L Z2difd L,

B O DBEZ TV RO EA R LTz,
FATER D MR S 72 < 72 5 £ T LR O#BEZ 1 Vi
LATV, MR Z AR LTz, #7250+ PEG % [
WTREEICHX Z B LT, HA & AFRusT I /4t Fig.1 Chemical structure of PEG-grafi-HA
PEG(PEG-NH,) % #fi/k 1 CHli & OIREETIRG L. i 54l & L C DMT-MM %/l 2., PEG-grafi-HA(Fig.
)% 1372, PEG-graft-HA @ PEG AR L R22EAZGE (DSC) MENHHEM L, 557z PEG-
grafi-HA % 12 mM PBS VAIRIZIEME L (4wt %), 600 nm I ESEICB T 2 BEEE2HENS I 7 v
STEEREEA R L7z, S HI2, i FEORR D PEG Z AWV
T FKEIC PEG-grafi-HA % 8L L7=, PEG/HA mixture

S —

(R & 5 42] PEG/HA OFRXZAERL L7253, PEG D%y
FREDOENI L > T T 2RERM TR LT, o
T 6000 @ PEG % H\\ 7= PEG-graft-HA @ DSC HIE Dk
H. PEG O AL 5~60 wt% F TAL & & 2T 2 D
TIEEICHIE FTRE CTd - 7=, PEG-graft-HA &4 PBS FEiE= PEG-graft-HA
. PEGEHAENISwW%E TIL1L5%ThHo7ni, Zive
[l U PEG/HA R & i LT IB AR TR, 131F 100% T
Ho7=(Fig. 2), ZAUXPEG © 7 77 MEIZL > TPEG & ,

HA 78 PBS 1 C3 7 2 27— L COMSMEFHHR LT3 Fig.2 Transmittance change of PEG-

Z L ARLTWE, — 7, PEG AN 0wt & 725 Ll &r¢fi-HA and PEG/HA mixture
RN EFH L T2 E0v5, PEG-graft-HA ® X 7 afi3BET 40 %Ll PR E L &Il c X
%, BUE, DT EOER D PEG 2 A LT PEG-graft-HA ZFRIPTH Y . 21 b OFS BT
EETNE L RIBLELTA vy a ) U RUOGURE Wi A7 5 TETH D,

€ BTN
1) Moriyama, K.; Yui, N., J. Controlled Release 1996, 42 (3), 237-248.

Protein Partition in Micro-Phase Separated Aqueous Solution Containing Poly(ethylene glycol)-grafi-
Hyaluronic acid

Kazune Oda', Ryo Adomi', Tooru Ooya'

! Department of Chemical Science and Engineering, Graduate School of Engineering, Kobe University
Tel:+ 81-78-803-6255, Fax: +81-78-803-6255, E-mail: ooya@tiger.kobe-u.ac.jp
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MR 5 DDS ~DIAZBiE L=-#HF L L E PLGA HIF
~ ik ZE 1 D 5T ~

FOLR LR R LIS AR
Omfy EHzJr, #l #EZ

[#E=] WX, IRWREREZA L, MiEEN & B o Rt IER 12TV &V 9 RS Z2 B,

NS5 26 OR A, Y OKERK & LTRAT S &R 5E] NERSTWD,

B 535 X DR 52 BT 5 72 0121E, m OB ERE & i o o #AE 7> B o [aRERE

M5 ENFEEYX Y ) THRSBETHD, AFERIT, RV ZFL o7 ) a—i RYLBENrLA
5B 7 (PEG-b-PLA) AT 5 HEFULEHEZFIA L7z [—EBEOAOHAL] 128D
TR FREZIER L CE RN, ZoHmalilkic L v S 5Nn D SR 1%, RS
HoEmX v )7 L LTOISHMIRGTE S, ABETIL, KZILERL 1 DIERED HIE T 15D HE
NEERRET L. IS EERE A RN L 2R RIS W TR T 5,

(=B vE] a7 disiEc &L 5T, PEG-b-PLA D%, 35 X OV M IV B A TR IR A3
B2 D LB 25 L 7=, SEM 3 X OV CLSM Bl2212 & » T, T 5 OFRBLS: 23 % FLUE ki1
DOREIRESCNEEE I RITTHELE A Lz, Wiz, JULEHEEEZFE T DLk -T, 5H
BHUNMT 10 pm FRE DR LR 2 H T 5L IVER FOMKRERHR L=, Boni-kiTHRET &
—kB )R —=TNY T T — (R Lo TokT A2 LIk, MRNOKEALIZEBIT D
K FILEREZTE L=, &5, D&k ORI HEEL SEM 12 X - TRl L 7=,

[ R] PEG-b-PLA DRk, B L OFRIRMRZ 2L ST 5 2 LIS & o> T, KT ORIBRAT
oI~y a rOREWENEN L, BT RVIR, D VITROBIRONEEE AT 5 EE
KN ERT D Z R sz (Fig. 1), £7-. WSS EEOFMMICE LTk, ALK 2
Ji O T 5 RE KB TEWILEREZ/R LT (Fig. 2), Wk#& Ok ORI\ T
X, TR OGEEE L TX 5 L EZDND 3 um YU LEOR 2 AT 5 S FUERI T8, RS
BWTELKWWETDHZ EDRHLMNE o7, LEDOFRERNS REFER 13, @B ERE,
B L OWHN OREHERE S ORBEFREZ WS L7723 % v U 7 & LTI T°& %,

BEAEE

PEG-b-PLA: 7
. ARk SEM CLSM

100

rLI+
9000-3000 sHOOASY

[=:]
(=]
T

LT+

30007000  p YL

o
=]

T
—

RLFIEEE [%]
g
T

20
FILI+
3000-7000
[ e ) [ - i
. A =3
RRE T

Fig. 1 PEG-b-PLADHRE U BIEENHFO Fig. 2 FRBAICE T2 BEAHFE LU
FEBESIUASEE CRFTHEE (Bar: 5um) BT EAEMTORAEE

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

Development of Novel Porous Particles for Pulmonary Drug Delivery —Evaluation of Pulmonary
Delivery-

Shinnosuke NISHIMURA, Yoshihiko MURAKAMI (Development of Organic and Polymer Materials
Chemistry, Tokyo University of Agriculture and Technology)
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MEICKDEREBGHRANEXEZRIRLET I EEFERRARTRY— D
S

VHAERZRFBE TRAZERt, 2 RO RFRTF e B RATZER
OffiE &N, AJF R :, Wi Wz, W &2, e Gl

[#65] GEROIHIAZI DDS 751 AT LB DT | EIL LI SR I 2 A
U BB H T, AR AR THS 2 L0, B - REA AL ETEE ~ORHA
REVZ LA L BEEL LCRF BTN, % 2 CARBFFECIL, SAIOTI A — 2 b {5 L
T RN L A D OSHHIC £ B IERBA KNS, (RNRER O H CRME T L T 505
Fo— MF S ADBIRE HIE LT,

[EEBr] &4 F#EEMEE LT Poly(ethylene glycol) dimethacrylate (PEGDM, Mw 750) .
Tri(ethylene glycol) dimethacrylate (TEGDM, Mw 286.32) & F\ 7=, PEGDM & TEGDM O k=K%
B2 TREAIEDZ LT, v— FNOEFFHEMEZHEHTX %, PEGDM OEN KX 72D ik
WPEAE < 720 | TECDM DN K E < 72 b LFMMEMEL 72D, (XU OITETVEEA L LTkt
13 Fluorescein G AT-EAEZER L 7= (X 1), IR — k2Rt 5720, A
J8 D FIZHANZEBOMD TIRWH — REE2&RIT 7=, £7=. FEAEO IS O 7= D ok
g 2% T A Z L Co@iEs— e Lz, BIZ, fiENLT ANA ZAZENICEERZICH OB
FZRREE T 5720, F— REgo FalzihE B
ERDREMEOEANERE L, £97, ZEihd
D — MF S A 2O TIRAIR R & 1R
RELTo, Z20%, —EEEA O EHEET — MMT
DWW T HE R & EBR D B RO RIEEZ T
7= £/, A V27 X —%HW\T in vivo TD )

S HEER 4T > 7=, 1 — NESERRIT A A DG

[ 5 & Z22] 35550 D 7 (p40) TIIHII S — 2 R dE & TV =23, Z8 > — b (p40p0, p20p40p0)
T AN — 2 F 2 S, =0 HICbh iz » TRIROMkGE A R Sz (K 2-A), 2D Z &)
HA— Rg & g2, =2 R &2z, BRI 2 TfEE LT\ D Z &35y
Mo Tr, FHARFD T APEIZ DU T2 FEBR Gl St sIE M & bk L <A — R c3EH
OB EBICEHI SN TV (X 2-B), ZDZ DA — RENRBIZ— k25 LT
B ENShoT-, £, BEEBMICOWTOERTIL, BEO-OONBRZ&ITAZ LT
HOEBNATREIC AR D b D L PRENT, EERICUE S — F 2 ER URBHRBR 21T 2R, B
B LR Eas citl e (A) (B)

M ROMER DR T
7=, HHREBRTIX, 7
NAAFA V=X
—MmbHEH s, v
F g R L.
IRERICE A L TNk
TIHERR ST,

4 2 (A) )& — b OFFIRBFE, (B) A HIRMGHHFAER

Development of a multilayered drug release sheet that allows minimally invasive delivery into the body
by needles

Yuto Sato!, Nobuhiro Nagai?, Matsuhiko Nishizawa', Toshiaki Abe?, Hirokazu Kaji'

"Department of Finemechanics, Graduate School of Engineering, Tohoku University

Division of Clinical Cell Therapy, United Centers for Advanced Research and Translational Medicine (ART),
Graduate School of Medicine, Tohoku University
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MPC #FHHICAWSA Z LIk YR EMEREZHIELT-
PKCa LB ELFT V) 7TDREFE

DURBET, SRR, TKAF S, IUKIEREN IC
OMEF #k', FU HK, BH BUL, A& RS OTIL e

[#65] NAOWREEE LT, MilaEtod s8 52 A8 HERIIFZERI N TS L
DD, NEERINA 72 BRI Z WVIDICERT 200N ETH D, £ 2 THA I, SAMIE TR
BB ETEM L L TWAERETHLI T T A o F T —F Ca PKCa)IZER L. PKCalZSE L
THEETFHRRTHIEY VT2 LTCE, ZRETIC, BERRRY =F Lo I (LPED) 72
EOTFHHIZPKCa DIEERTF F&2 777 b LizF v U7X, BTG L0 ERiik coiEis
THRBEMET D5, EERIRICGER FRAT2 2 2R/ Y, LL, ZRETOX v
V7 LB EDEEERIT., M TOREMICZ UL, F#IESICRA & Th o7, KHFFETIL.
mHcoOZEMEDOR EZBEL, v U TOFEHE LT, 222X 7V af FF T IR AR
Uva > (MPC) BFIHFIRECTH D v a fit L7z, MPC T LIS 2 L, mE A eI E
NTWb, KIFFETIL, MPC & PKCa DIEXTF R~ n® ) ~—4%2HBEARTHZ LT, Fv
V7 2/ L., BEEROBGFRERMEEE L. mPZettom Loz B L,

[EBR] PKCa DIEELTF RO~ ua® ) ~—%2 8tk IPC LDT P HNLERICEIY BRID
RN ~—%ZE/ L7 (polymer S), £7/-, = br—/Lt LT, PRKCalZ LV V Uk S 7w
TF R~ /) v—%2HOTESG LRV ~—88 L7z (polymer A), F7/-, RN ~w—D~2
FF FEAHKL H-NMR 2B LT,

KRV ~—%77 A N DNA(pDNA) & AR EZ R S H, EtBr BV LIEIZ XL Y DNA HEfERE
M L7z, E7-. BAEKRE~ 7 ZRIED A CT-26 IZHRAIN L, EiEFFELHIRE 2 3540 L 7=,

[FEER L %E2] 'H-NMR LY. polymer SB

LU polymer A O7F FEARFNFH OO
H 5. 5mol% THo7-, WTHORY ~—1
N/P E=3 @ & =12, B fafizzE Lz, 2
NETOLPEI THHOFv U T LT, ¥ 1.0E+07 - Opolymer A
FEREDME - T2, 720 N/P =1 OBEOE S

RDOY A X% 228 nm & K& Loty 1. 0E+06

RENWZEND, BOVEEEREZERL T

HT MR I, BETRBLEEZ AN

TofE S, xR E U CHWZ LPET (2R TiE 1. 0E+04 - . @ . ﬂ . ﬂ . h

LT FEBUIFEFICFI < . RPN ELY A A LPEI pDNA N/P=2 N/P=5 N/P=10

*N/P : nitrogen/phosphate molar ratio

1. OE+08 4 @polymer S

1. 0E+05 -

B Z VI ol Z &R S vz (Fig.
D, €2 T, HEKROmELE HR L LT, B Fig.1 CT-26 % V7= iB{5 7R BLER.

KEZFALLLFRY U T 2L, YUH
I WRADX v U TIZHONWT, B FREHEGHEZRET5TETH D,

[BIFCER] 1) R Toita et al., J. Am Chem Soc., 134,15410-15417 (2012).

Improvement in the Blood Stability of PKCa-responsive Gene Carriers by Using 2-
Methacryloyloxyethyl Phosphorylcholine (MPC) as a main chain.

Ryusei Sugino !, Tomohiro Shuno !, Akihiro Kishimura >3, Takeshi Mori -2, Yoshiki Katayama >34
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7 LIAER Y B8 F4 L OF / BEHEED & BOKIEEMIRK & LT O
BEETAT

FORERERIRY: AWM T2 e AT
OFARIIN =LA, WFr BE, BH M=

(5] AU aZxFH o PRX)IT, ES#RED T2 E L TEROBRIR Y 72 il Lo ok
DT THY, RVZF L7 U a—/(PEG)E a-v 7 BT FA K L (a-CD))> 572 5 PRX 135 b
Z IR EINTVWD PRX O—DTH 5, H¥FJE=E Tid, PRX OIE 22 # A& E-CER I 4y 1 0 vl )
ML W o TSRS R LT AR B R L, 2B L T& 7, LML, PRX D a-
CD MITHRE 2K FERE G E T D725 < OB T 2 MIEICZ LW ERF BTV 5,
— AT, PRX F D a-CD KEEILIZ A F VIR EMEE R ZEANT S Z & T, a-CD M OKFERE
BEYMENDT20, KEMD PRX 2155 Z LN TE 5, UHFFEETIL, o-CD (27 v F L%
{Efifi L7z PRX (Ac-PRX) (Figure la) 73, ZDERELEEARIZ L > TOKFTOFEINELT L &
EINETICAHLTWS, 77205, BREEARENDRWGEIIKICIIEE 2508, BAE
DEME (K 40%) M2 5 & 7 v FERTOSFRBKMAEERIZEY o-CD NEA L, F
VR EBRT D Z & TR T D, TEF L a-CD OEAIT LV AR S 15 BUKSIZITBK
PEOILEMENTAT DL ENTEDLEEZLNDTED, AHE TIL Ac-PRX 2B~ HEAVES
WMORNELEHEY XY ) 7 & L TOMEICOWTHRHZITo 7=,

[328r] @&+ & LTH & 10 D PEG, ik & L ToaCD, HEELE L TTr ¥~ T
Fam A7z PRX ZBERICIEWA LT, 1 A L7= PRX @ a-CD Hi#%13% 29.8% CTH o 72, PRX
kL, B D CHEEKERR L S ST D 28 TR L TCT B F A RAE AL, B
LA AL FL (NMR)WZ L D EAEEZRDT-, Ac-PRX 2V A FILANLT % K (DMSO)IZ
VAfiR Uik, KIZKH L CHEITT 5 Z & T Ac-PRX /KIAIR 2 1572, Ac-PRX A RO R X BN Y1k
Gl (DLSMIE, B I OBEAE ML (TEM) BIZIc X viTo70, £, HHRMHEAITH 53
7 ) 2 Xk E Ac-PRX ZiRE L. KIZK L CTENTT 5 Z & T, Ac-PRX A ERA~DIEYINTL % R
AL, X7V X LONAERTESERIKZ v~ v 7T 7 4 — (HPLORIEIZ L VI L7z, &
HIZ N7 ) Z X LNE Ac-PRX 26K % HeLa #liIZ 24 KRR S8 0B 2 540 L 7=,

[FEREEZBLE] T EFIEAEN 44%LL 0D Ac-PRX @ R
L BRIR DA AT 5 2 L % TEM B L iR L @JVQNP TS, g
7= (Figure 1b), £7-. 2AKOTIIRIFEIL 146nm ThH 5 HoO\RE e T o
Z L% DLS WIEIZ K VR LT, Ac-PRX REEA~D/X () © 3
7 )2 XRLVONOLEBINECL VT /R, "2V
2 X NVONEEITTAHAEIZIG U THEMNL, NEEIX
AR T 22 wt%ftE CTh o7 (Figure lc), Z D& &, 3
ENELTEESEERORFRITIRE LSBT D &idZen
ST, £z, 87 U XX EILNG Ac-PRX AR 0
ISR U CHIRE A H 8T 5 2 & TR LT, DL DR " oo oo oty
E 0| Ac-PRX DIEALT DA IRITERENESE A Z AIEIE T Figure 1. @ Chemical structure of acetylated
HEX VT L LU THET AL EZ DS, polyrotaxane (Ac-PRX). (b) TEM image of Ac-PRX

(0.1 mg/mL). (c) Loading content of paclitaxel in Ac-
[Z/%%jff'ﬁﬂ PRX prepared at various feed loading content.

[1] M Kidowaki et al., Chem. Commun., 4102-4103 (2006).
[2] J. Araki et al., J. Polym. Sci. Polym. Chem., 44, 6312-6323 (2006).

Evaluation of acylated polyrotaxane nano-assemblies as a carrier for poorly-soluble drugs.
Asato Tonegawa, Atsushi Tamura, Nobuhiko Yui
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=AF I EILOMEREYAH T HKIREDZE

PN R B T, 2 UNIRZE I B EAC A TERT, ° IR R AR BHEE A
OFE K&, /M [EE2 Hp B&EL23

(5] BUE. BARDRERE (0L 13 THY ., BARFIEOREIZIA A D E  EFENR
HIGH%ED 9D XA TRERAKRTH D, BAIREDO—FTH 5 FWEIEITEE ~ORBEEMR A,
PR AFIOBOEHEMOMBERERH SN TS, L7I23o> T, 23 AR~FEA 2 @ )ik 55
K7 > 77U NY =27 L (DDS) (BT 258038 A <ATHhIVTE 7o, 2 ARk~ DR fE
ME & 2 WIEAS VKRN ER D GA B O HIEIN XL O 23 AT M8 2 5 BIVER O REIZ IERS 5 5iE
“CEE) 0. FRRPEHE Th D, FFEDD ARk~ OEREM DM E4 B L TH AMKRE L I %

WMEZFIH L7 (EPR) ZhERDMEME STV D08, FEIEIR DS A 72 EARIAE A DR A B IFE L TE

D RN EL Y IAB YR O UCEII R R 7RI IR BN L LI S D, Fx XTI E T,
Poly(2-methoxyethyl acrylate) % =—7 ¢ > 7 U7 2K BICRB WO T ERRAR TS L2V, A
NI T 5 & O BRI E B G 2 E L TR0 D, ZOBRITITE DT DOKFNREE,
tl%e AR OIFEE BN T ETH I ENRBINTND V-9, &7 /L OMENELY JAZ

IR L il — & X B VIO AEH OSIEHA EZE TH 5 E%K b, TNETEDFD
BUBUKYE, MR REEM, RRR EOEENREINLTND D9, LarL, ko X5 IZEsSy
T DIRFIRRE D AERIE BNk U TRBELE RITT B % Eﬂéﬂl%%b 53, ZOMBINELY A I

’ﬂ?é%@gowfiit%%b ZENTWARWY, ARBIETIE, KFREBORR L&D 26
L. @ B AOMBNEY SAZITKT HKFREBOREZH LN TH 2 2 Ry E L,

(ﬁﬁ] AWFFE T @ 2B /WS AN — BZGESE E) (RAFT) BAIZ K- Tli#l
o7 a /7 HHEAKELAKR L, KPFTIBMMEIELZ ETERLE, 7y 7 HEAKRD
BloAK M = = v b IZ 1¥ 2-(2-Methoxyethoxy)ethyl acrylate (Me2A) ¥} X OV 2-(2-(2-
methoxyethoxy)ethoxy)ethyl acrylate (Me3A) P& L, BiKME=L = NZIX Styrene Z £ L 72,
BRAF— L% LU FIZART (Scheme 1),

X
Y%
s._S
o M;O\ COOH HOOCW Y HOOC m T \/k\i\o

SR BV —— ’ s
(0] AIBN/Toluene AIBN/Toluene o o
70°%C 70°C R
R= 40K
A 1 2
3

Scheme 1. Synthesis of amphiphilic block copolymer via RAFT polymerization.

AR LTz @5y T3k %, 'THNMR X OVGPC (12 & - Tﬂ:/a}%@ FEEIT> T2, £2. A&
FHEKEIEDSCHIEEITO Z & TEDTOKFIRELZFHME L7Z, S5, BRE A%%ﬁkﬁF‘T
T EE, CMC OIRERB LONDLS 12 & ‘é*ﬂ%éj\?ﬁ@éqffﬂﬁ%ﬁo 7o

H*% & B B TFARICE LT, 'THNMR &) GPC OfEEN S, HHIDILEWHRESNT
WHZ & %E&’E L7z, FT2. AE D T2 E/KEE DSCHIEZIToT-/ER., I THlESINT
w5;9ﬁ4oCﬁkfmmﬁﬁ%rfﬁ{ﬁmﬂﬁmt IfEHIL, R LT ey 7 IEE
BERNHIAKZEER L TND Z ENHALNIoT, ALEW 1 BHRIKEEK L TED, EGKS
HieT vy 7 WEESERPER LI RIKIEEKRME=y MZHE L TERINTZEEZ BN,
BHEED T BV OMBENI Y SABRIZHT Dm0 T OKFREEDORBIZ S W T hikm T 2 TE
ThbH,

[Z2E k] 1) M. Tanaka et al., #7755 6278321 % 2) M. Tanaka et al., Biomacromolecules, 2002, 3,
36-41, 3) K. Sato et al., Macromol. Biosci., 2015, 15, 1296-1303, 4) T. Hoshiba ef al., PLoS ONE, 2015, 10,
1-18, 5) C. E. de Castro et al., Macromol. Biosci., 2016, 16, 1643-1652, 6) T. Stern et al., J. Control. Release,
2017, 257, 40-50, 7) M. Tanaka et al. Fiaf 5 4746984 =

Effect of hydration state of polymer on cellular uptake of polymer micelle

Hiroki Uehara', Shingo Kobayashi?, Masaru Tanaka'->?

!Graduate School of Engineering, Kyushu University, *Institute for Materials Chemistry and Engineering,
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BKEMEDANRLZERIREE T HPEGEERZ /N BHRZES / HFDEFERE

UHORUR TR RSB TS LA R, * B TR R T Ay TR
Ol a—', #n E—-? ‘EE EX® b 2!

(S]] & o 7B & OBIKMED AR
SO & L TORMMIZIE, BB~
ERBIT 23X v )V T NMETH D, AL T
X, BUKEDEDT= DY X+ ) 7 & LT, #l
D & X7 BT o % encapsulin FHZET /KL
TZ2ICHT 2 Z L2 R L7z, encapsulin H1%27
JRiA1X, # /X7 E T D encapsulin 237 E 60
BARMIC K> TR D EAER 20 nm D FR[E 72
22kl T 5, FBUBRIT BV TRIE DOBERE O
WERAIRETH D Z LR HE I TE Y | Bk
WMEEZNEAT L Dx ¥ VT & LTOSHNY
FFC&E %, AWIETIL, AREEMEDR D7D
IRV =F Lo 7Y a— (PEG) & KEER L
7= PEG {&£fi encapsulin H122 7/ ki Z G5 L kL
T OB L OF RO 2B W TRUKMEME
ENO S D HEEMNLT 5 2 L TR0y
Xy V7L TCoHEZBER LR (Fig. 1),

[SEBRNZ] HOBRE HI 3R D encapsulin #5112 %}
LCERLEANT L Z LT, C Rl His-Tag 3
KO Lys 1 734 7 5 encapsulin (EH7-K1) 7%
TERT D2 ) ) R 20845 LT, i b iviohi 1
{2 methoxy-PEG-SCM (M, : 2000) % Kt S® 5
Z & T PEG fEfRL - 2708 L7z, PEG {Efk 1
DOfFHErs X OFEAER T IE 2 ML T 5729, Si B &
WAl Z AR T & 3 2 TR B T d 5 Zeolite %
FIH LR O PR 2 Rt Lz, & v B2
PEFITH HIERE T T =2 DERIC X » TH
#L7- PEG {&fifi EH7-K1 ¥ 7 == k% Zeolite |Z
EE L, W7 T =V 0 ERELTEH LT PEG
ZUINT % Z & T PEG Effitt 7 == v b & ilEkfE
S R O AR 2R L7o, B-Zeolite (Si/Al =
27) K E LTHWESEES, WAL Wt T
o=y FAEEREL GEEER 13%) . PEG {EARLT-
DR END Z L2l L7 (Fig.2), Z O

Fig. 1 #E#¥% v U7 L LToO PEG &ffi
encapsulin 1255/ ki D) H

Fig. 2 B-Zeolite (Si/Al = 27) Z T it
Bk L7z PEG &k 1> TEM Hif4

B Zeolite ZFIH L7 PEG (BRI T O FHERL DN fIHEZR Z & D3 B )NT 72 o 72, Zeolite 225 D
Y7 o= FOWEEEIEH T 5 Zeolite DFEFACIABEIC K-> CTHEBEZZ T 5720, 7 2=v FD
WEBEZ i L= 52 Ao 5 2 & TR OFERFIEE LTRIHTE D LB 265,

Development of hollow protein nanoparticles for possible incorporation of hydrophilic compounds
Seiichi Sonotakil, Keiichi Noguchiz, Masahumi Yohdaz, Yoshihiko Murakami'
'Department of Organic and Polymer Materials Chemistry, Tokyo University of Agriculture and

Technology

* Department of Biotechnology, Tokyo University of Agriculture and Technology
Fax:, E-mail: Tel: +81-42-388-7387, Fax: +81-42-388-7387, E-mail: muray@cc.tuat.ac.jp

290



1P-036

heh CHRENEZERRL, RRREEBE~FET S
F B 57— 8 — 5 F O AETHE

AR BRI SY  & — R AR T
PRATE R AL T
OWBEM BAY, M7 w4, FH #WE2 LW 45

(5] x xR EEHE L, K
de LT R D RERKICHEE LRET D
Drug-Navigated Clearance System ] (Fig. 1)

AEELTEXZ LD, ZRET, BT

aA NMEZETVRBE L, TORAYE

Thorp2Irurar7lr (B2MG) 1l

L, A%k (B &38R MRERKT

b HHEA~FEET D [Fesr—%—07)

DOVERLUZEL Y LA T 7=, In vitro (Z81)

L7 e — 2 — 0 OBR2MG i RECIT

IBHEIAE S REN RINTEZH DD, in

vivo RZF TV St #ricihcos e Fig. 1. Concept of DNCS. A navigator molecule
P B — - OREREITRIA 22832\ . & captures B2MG and navigates it to the liver
2 CAMGETIE, invivo 1281 57— metabolic pathway.

X —r - OEEZ B T T 5720, 1iE

HIZEIT HB2MG FRREREAT, ~ v AEWNIZI T D IFIERERE R 217 - 7-.

[3=BR] #AHL 2 KIGEE 2 F O CR2MG it sy 1 (R EMMaE A EE FE G (MHC) o3 RAA
> (03)) EFHE~DOFEESF (THRVKRZ X7 EDON KGR AL (ApoE)) EDF AT X
X7 (ApoE-a3) ZAhth, 1,2-Y IV A A v-sp-7'Y) En3-5k Ak =2 > (DMPC) & #EAKE
R EETHEesr—2 =01 Lz, TS —2 =437 EB2MG % 50vol%~ 7 AMEEZH Y
EEA K (PBS) FCIEA L, HLMHC o3 FUAEE LR B — X2 K2 (IP) KO
PIp2MG fitkx ey xa 27y b (WB) 21T-o7¢

T LY T4 m 750 TR L= e — 42— (Alexa750 ik v 7 —% —01) %, Il
RN 1 uM & 725 X 912 C57BL/6N ~ 7 A (B, 10-13 #fn) (ZRFIRKG- L=, 1, 2, 4,
12, 24 BERIEME L72%%, i, BRIRL, ~"U U EH PBS & 28 L=k ks 2 i H L7z,
Invivo 4 A —Y % —% AW Tligias D#OtRE 2 JIE L, Alexa750 £5i% 7 &7 — % — 43 1 O IR N E)
HE A 3 L 7=
[RLEZ] IP & WB OFEE, B2MG & B 57— —5FDIRABEIEI B S NIk
B2MG NFIET D Z L yinotz. ZhE v, 50%~ 7 AMEEH PBS FHK THOF B/ —H —
53 FDBR2MG ffitERED R STz,

Alexa750 £k &7 — & — 55O~ U ARNBREZ FE-N L 7245 2R, v 57—F =5 7o
H4% 1~4 K2 T CTF e — 2 — 5 T ORISR RSN Lz, Z O, g~ BRI,
L Dfgies & e TE otz £z, 20%, HBNEHEEIME T LI &0b, TS5 —%—4
FFIEA~ZEFE L2 It S5 Z LR S 7.

BFTIX, FEF—F =TI L 5B2MG OENENEEFIFIC OV T LG T 2 TETH 5.
[ZZCHR] 1) FriF 5429804 5 2009, 2) US8,834,887 B2 2014

Evaluation of navigator molecule to capture an etiologic agent in the blood and navigate it to the ectopic
metabolic pathway.

Kento Koyashiki'?, Yusuke Kambe', Yoshiaki Hirano 2, Tetsuji Yamaoka'
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2Faculty of Chemistry, Materials and Bioengineering, Kansai University
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SHEE - BEMEBEIZEL D HER2 f8M ) RY — LDBEF : BEE~D DDS
T )7ELTOILA

RIGRY: RFRE EWEFER SO
O® LU, WILEEY, =, PREGE, RmES, JIIE %

(=]

Fex L, &ERE - &iE (High Functionality and Quality: HFQ) JEE (2 X 2 #17-727) / DDS
FUAIFAREATA R ORI LA TV D, ZHET, EEILMEO HER2 IZHEETHXTF K
(KCCYSL) &= U > K& 4% KCC-(SG)s-lipid 2 BH%E L (T. Suga, et al. Int. J. Pharm. 521, 361-364.
2017). AfEE %A% Z & T PEG U AR Y — A HER2 @3 H O ~D = R 2 41 5
TEHZ eaWE L, B, HER2 [ IFEREICEBWTHRBLT A Z e s Tl Y., FEic
BUFDRTIRIBFEEER E L CTHER SNLTWD, — T, EEIZEIT S HER2 O X —57 T 1 7\Z
B3 2 WS I1L E 7207 < | I IARIC XE 95 HER2 481A DDS % U 7 OF AT v E7e o T
WRW, T I TARIZETIE, ZHE THA 23B%E LT &E 72 HER2 48 U R Y — AN X — 77
AT F Y VT E LTRHARETH 20 RF a1 T o7,

[325x]

KCC-(SG)s-lipid 1X Fmoc [EAHARKIZ LY &AL, MALDI-TOF-MS (2 XV 78 L7z,
KCC-(SG)s-lipid TEHfi L7= PEG V&K Y — A%, KCC-(SG)s-lipid & PEG U 7K Y — A% iEF0
(Post-insertion %) L Cii#¥ L7=, Rhodamine THEi#k L 72 KCC-(SG)s/PEG U 7~V — A Z Al i (2N
LC7ua—%A AR —ICEVEREL, KCC«(SG)s/PEG Y 7RV — LD EIRNE % 5141 L 7=,
S 5lc, S L — Y —BAEE & ) T KCC-(SG)S/PEG U AR Y — A DA BN B HE 2 274 L 7=,

[R5 & B4

KCC-(SG)s/PEG U 7R Y — A%, #9100 nm DKL 183 L OO 277 L7-, HER2 % &
FEELT 2 R AIRAR (PANC-1) 38 KO HER2 A RFEHLT 5 FAAark (MDA-MB-231) % W\ C
KCC~(SG)s/PEG U R YV — L Ol fa @R O FEAT 21T > 72 & 2 A, PANC-1 fllfu iz T
KCC-(SG)s/PEG U 7R Y — ADFIIEL D AL, A v FaX— 3 VIFREB LY R Y — AJREK
{FHIZE N L 7= (Figure 1A), —J7C. MDA-MB-213 {235\ Tl KCC-(SG)s &l & 2 Al Ex
VIAB DN ZIE & A EFRBO BT, KCC-(SG)s/PEG U 78 Y — A HER2 D3EHL9 5 [ fiiaIZ
BIRAJICE D A E N D ATREMEN R S iz (Figure 1B), £7o. HES L —P —BHMKEEIC LY
KCC-(SG)s/PEG VU 7~V — A DAL ENAE 2 7 L 7255 5. KCC~(SG)s/PEG U 7~ Y — A IFMIfENIC
BWTTA Y —b~—H—"Tb s LysoTracker DE & ILRE L TW DT B sz, Lz

M e < N MDA-MB-231 (HER2{E F#£ 1) PANC-1 (HER2§ $£3)

KCC-(SG)s/PEG U AN |a 100007 N B . 10000

V—IIE PANC-1 Ml | § oo | Wibgassonn F oo

(RN TURE S (N I £ oo

VY= bk Eh 8 4000 § 4000 x

B ATEME SR ST, E oo N N

VI k-, HER2 $&1f U 7K . , § P —

Vo — N X A z 0 25 50 75 00 = 25 50 75 100
. — N o Liposomes concentration (pM) Lipesomes concentration (uh)

E;g;ﬁz;f f:/o 7| Figure 1. KCC-(SG)J/PEG ! 7"/ — > HIR SR 1 3F1 Student's test. **'p < 0.001.

Development of HER2-targeted high functionality and quality (HFQ) lipid-grafted PEGylated
liposomes: Evaluation as pancreatic cancer-targeted DDS carrier

Tadaharu Suga, Shino Uchiyama, Yusuke Miura, Masayori Hagimori, Naotaka Kuroda, Shigeru Kawakami
Graduate School of Biomedical Sciences, Nagasaki University
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PHISEMETFA S VBB L-F S UBBHRESH RV —LIZELD
MM AEIT )N —

RBRIRF AL KRR e TR e R
Ot &k, S8 %w], JHE gl

[ ] 28 AL ! \lh
J DR OWER L | BITEH] R= I 16 o R or H
OARIIZ & % QOL ] _Eod 7= _

WIc, BAMKICHS A O or”  Anchorunt

AR K < EIRT 5 Y M chy
KV AT AOBBNE Jy R= \/s\/ \CH3 or H
EFNTWVD, BHFEETIT NHCOCH; CHs

“hE <. Rz U R— Chitosan derivatives Quaternized ammonium unit

LR A R — 2 LT Fig. 1. Structure of stearic and quaternized ammonium
) ﬁ/;ﬂf LR Ik % cation-introduced chitosan derivatives.

BTl L7z pH B U AR Y — A ORISR DI L T\ 5, Z D U R Y — A ITHE N O 59 s B 571
JSE L TCHNRUVEENEKIE L, = R Y — AFEERLEN L THNEZ A R Uzt Lz,
LU, pHJaB a2 Ond 22, VE—he—F 4 U 7{E QL AEE) 2 W T T v s T34 7
URIMAK] (REV ey, Dox) ZEATDHZ EITTEXR, &2 TAIFSEIL, Dox & &
ATE, OGRS EMEE BHLT 5 pH InBEMEE 0 TE ) R Y — L OEEBENE LT-, %<
D pH JBEMEE S FNA Y DNVR U TH D Z IR L, EET VS VSO B EA/ER N
Z. IEfMEEZFOZHS Mo L OFEMBE/ERZFRH L T, Dox EAF M UEAM U R Y — A
~pH B VER 1 % BB S, SUEZR B2 pH JRBME Y R Y — A OFERL A 3 A 7=,
[EBR] EDC ZHWTHF Mo DT I VL ZATT Y UBAAESEL LT, VR Y —Lb~D
B ek AL 28 AL MY o5FEKR (SC) 25K L 2, W T,
(3—-Chloro—2-hydroxypropyl) trimethylammonium chloride & DN LV E AR/ T VF= T LD
%ﬁy%ﬁﬂbt4ﬁﬂﬁc%A&Lﬁmso&ti4ﬁksctmwcmMmmdPm%MWﬁx
SED YR Y — LB ERL LTz, # 202 pH IR MEE 4+ (CHex—Dex—C10 I81K) ZiRAT 52 L T,
BOKMER AR, £7213% Mf/é: pH B S OFFEMAERIC L > TU AR Y — AFmITH
%Ltoﬁgnt)f/ ADRIE - T— &%u%@mbtomX%ﬂALtvﬁywA%%w

. FEApHIZB I 2NEmitHZEE 2 2Ot EIC K - T2, #ET L LiZ R Y —A %[
wf t%%*@ﬁhm%H&aﬁ% KD VRY—LEDORYAHIZOWTIHZ, £72, Hela
HIRIZ X A EMES MIT 7 v A I12 L 0T,
l%%k%%]7Vﬁ—%%2%\4&7V%:WAﬁ?ﬁV%7%§ALk4ﬁMSC%éﬁb
T2 4 AL L= iz KEEERB E LTz, ZNHDORY ~—ZFANTERLZ VR Y — A
DORIPET 120 nm %ﬂ“ﬂ%@ 4 #fb. SC BRI Y R Y — DY — & BT :m+20 mV T o728,
CHex—Dex—C10 ZIREH DY — X ENIT-22 nV FRETH o7z, REOWERKE, CBMOEN LD,
CHex-Dex—C10 DR HEMNRIE X #1177, CHex-Dex—C10 Z#E L=V R Y — Ai\$@T@%X%

WZERFEL 7223, pH OIK T & & HIT Dox i L7z, H#I2 4 #k(k SC ZH W2 U R Y — A,
Iz e~V BV pH T Dox & L7z, 2. 4 #&4k SC & O EF EAEAIZ X Y CHex-Dex—C10
DOEELEDHEM LT ThD EEZOND, £, VARY —AOHBNEMELBIZ LI L Z
%, Dox SR £ CEIEL TCWAH Z L 2R Lz, ZNHORREEKB L T, 481k SC ZHW
T2 URY —DEREM Y R —20SC URY =2, L EWEMEEEZ R LT,

Development of chitosan derivative-modified liposomes covered with pH-sensitive dextran for
anticancer drug delivery
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RHERDFHSNIRIFRF /o743 —DIERLE
RERETV/N—~DIEF

e IMNE=S 7 PN YN S Tl R S S
O/NEBAE, KR, HHES

(51

T, T Fa—T0F ) 77 A= [—RkaTH /7 ME NDDS ¥+ U7 & LCTHER%E
LOTEY, VRY—L0m0 1 22l EOBRRMENZIZ 2O 7= e BRE O AN HIZ B DAY S £
STWD, —RILT / MEOE S OEWITIANEIEE, AN Y AAZEE), MgNEE: STk
LB E5 2D, TORD, BEDHOPNESEME—RITTT /) MEH 2155 72D OB IERE:
WORESLNEETH D, —FH, ATV — "N_XTF R 774" —IZFEBHL, ZThEHWE
PURT U RY = AT AOBFICRY A TS, T E TIZ, BHMERARAS] (FVIFLD) (ZHUF
Be%l (STINFEKL) B X OEKMESE 24mer 4V I=F Lo 7Y a—)u) ZEALEXTF R
(EGze) AL, ZTOHCHBILIC X D2HFHFGETTF ) 77 A X"—OEREZHE L, L
MLIRING, XTF RKF 7743~ (NFs) OESORIENKNETHY, B EHE - gL o
FIRAZ B S MZT D 2 E N TE TR, £ 2T, BHEEMEORIENC X 2 HoBETF K/
77 AN—OVERE RO B ET 5,

70 FRRMEE. EEERER E AREBRRER CTER T ZENmbN TS, b LI O
T, ABFFETHWD NFs BMERT 2D THIUE, BEMCEE LRWREDORT T RIFRIC,
LR DRRHEWT R (S — ) AAMBTINLIZSEEA. > — R b DMEORNEZ S LS ns, &
— RS DOMEZFIET S 2 & THASBMMESRTF ) ) 77 A R—2fllT&x 5L E X T,

[25r]

1. ¥ — FIRE M N7 F RERiRO/ESRL

EGy ~X7'F I (FVIFLDGSGSIINFEKL-oligo(ethylene glycol),s) % U > l#% flii 4= FR & HE K b ¢
80°C, 1h, M5 Z & TNFs Z1ERL L7 (300 uM), 155 #17= NFs 23 iR I B R4 2% =
LIZ XY . NFs OfHER 259 100 nm [ZHIE L7- (32— RIRIK), £72. EGu~X7F K% DMSO (Z
IR L= b D& T F RIEK & LTz (500 uM),
2. U— R&E W T RRHER A s Bh O Bl 52

— RIAIR (FAIREE 12.5 uM) &7 F RIEIR (FKIRE 5-15 uM) ZEA L. 24 h, 37°C TA ~
FaX—Tarli, £ rFaX—T g %0 NFs OfMERZEEEIHEMEE (TEM) &Ik
D RAEL o7z,

[F55 - B2

U— RIFE T, Hx DO
DT T Rigik % 37°C
T2dh A FaX—3
VLB LTS
KEZ TEM IC LV BZELT-
(Fig. 1), Fig. 1 »6H, EE
O NFs (n=50) O3k

FEZ2llE Lz, ¥— FIZH . . . .
W7 NFs O 8 B g Fig. 1 Negatively stained TEM images of (a) EG24 seeds and (b-d)

. S nanofibers obtained by incubation of EGos peptide at various

+ N o . .
39 %LSL(/)PCm Z?;i % ﬁ% concentrations for 24 h at 37 °C in the presence of seeds (12.5 uM). The
g = >Eu\¢’ T /\070%—: S peptide concentrations were 5 uM (b), 10 uM (c), and 15 uM (d) (scale

WEEEAR 5,10, 15uM O L X bar; 200 nm).
WO NTT ) 7 7 A N—DORERILENZE 4L, 130260 nm, 150£70 nm, 200+£70 nm TH Y,
7'F FIREEOHEIMIC > THRHMEEDRELS D Z L bhroT,

Preparation of peptide nanofibers with precisely controlled fiber length and their application for
antigen delivery

Sayaka KOEDA, Tomonori WAKU, Naoki TANAKA (Faculty of Molecular Chemistry and Engineering,
Sakyo-ku, Kyoto 606-8585, Japan)
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RAFIHEFZRNE L7 FEEROFR & HaeTMl

VIR TEIER, PHER T~ A J v - F BB S —
OFft st', REIR B, && Fr ' BL 327 AN EELE MR B

[#65] B L L CTHRIMERIGE S L 5 AER, ANECIEESEBEA MR ENgiF o b
LD B OFRERE LT, T, SRAMRETF OO WU EC S B OBRLBS IETER 28 L.
HIEPNICEET DA T A BN ER SR TWD, LrL, (KN TOARIZARAEETH VD . FERISED
BROBERAERTH L0, BEMERPERGIRORENERINTNDS Y, i, B T4 Ek
e (B 100 nm LA R s T/ o — M3 2% & F 2 JZRA OB, @Ik, S5
WL, MW AEDORTHL ODRIE(TT A, TT7AF v 7, FAEEE) AT ATREE 725 Y, K
R CIE, IR TR R ERAM ORI . LT, &a FBERE~O VT A o NaHi %
ST L. VT A OB, W ONT RIS DWW THEGEET 5,

[52B8] Si0. 35k (2 X 2 em?) BIZARY =47/ a—/L(PVA: 10 mg/ml) KIRIK %6 T4, A
> a— k(4000 rpm, 20 s) U CHRIEME L L7z, W, AR Y FLE2 (PLLA: 10 mg/mL) /v 7 A > (0-10
mg/mL)/ a—h 27 =12 —/L(0-10 mg/mL) DIEE 7 v RV AEEZH F LTRSS T TAE 2
— hME, R T EMATICRIESE L TATAVNAT ) o— e LT, Bohni-T/
T— b & Si0 FEMUCHERT U, BRI E %% (Dektak XT, Bruker #EE) I CTHREAZMIE L7-, £
7oy T = N EEREE, A4 7 a7 L— h U —%—(SH-9000, = 1 FELKAR) ([ TG &
HEL, VTAVREZER L,

90 30
(K65 & % 52] S10, JAi FIC PVA, L7 A » &7 PLLATSIED 2w * s
Mz A= — b Lo, BRSEMRKICIRIES 2L 25, Snp o -
PVA BEYERSA BRI VAR L SER Ok & sy L7kiETF g ooy . 1°5¢
J Y= BEREMUTE T, BENTT ) = NI T A vk 2 e 1°%%
OR@ERL TV, ZOM, L7 VREO ERICHy, T o (] T
PR NaES L Tz Fig. 1), LoT, 742D R ] 5 0
I ERRE S & o TR - WL RO AR TH D & RIS Lutein concentraton (mg/mL)

S = 3 — N N =] Fig. 1 Correlation of thickness and lutein
ﬂéo J:ﬂj@vt D G\_\ T A /W/ﬂ-}—/ v k 6:]:%3@‘%35 L content of nanosheets with lutein

TWAN, HHERET A L EAaBHIZEL LT, 2 C. Bt concentration.
BAtHITH D a-raTd7za—AZRMLEEZA, LT A

YNETF ) = P OEENHERF SND Z PR TE, £ 24 TG T (Dt
B, WOLEERIE DRER DS, a-ba 7 =m—AOfICEY = ?2 ®0mgml A 001 W01 41
Ml 1 BBEIEEAVT A CHEEORINAHER STV é‘éu e
(Fig. 2). foT, a-bI7=n—LORMEILTA 2D E5 8 i ]
WRREMERHCA I CH DL Z LB A LIz, 72, a-haT7xm g2 A
—/VEGHIRE & LT, A< L b 0.0l mg/nl OIRMTALTA < SR o
YOWIMNBHERF SN A Z L iR LTe, BITE. VT A Ok
REMERFN & L C e MR~ OERIMRINGER, I DN IRIE 0 1D : f3 fo3 678
~ORBERBRE BRI LTHY . 4 AP TRET 5. , D anerpreparation

‘ g;;g/.;_tzta;%gz gtf_ (l)uteln into the nanosheets
(&5 30ik] ' preparation.

(1) Hayashi A. 7 7/L~3-750.3 (2014): 212-216. (2) Ohnaka T. Ann. Physiol. Anthrop. 12.1 (1993):
1-10. (3) Kanamura K. et al. X&7/=A HEH 12.30 (2009): 46-50. (4) Okamura Y. et al. Adv. Mater.
21 (2009): 4388-4392.

Fabrication and Evaluation of Polymer Nanosheets Loading medicine for Prevention of
Ophthalmopathy

Ryo Tsuboi', Miyu Kumasaka', Akiko Kanamori!, Sho Yokoyama?, Hiroshi Kimura'?, Yosuke Okamura'-
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AT % TIVHIREEET /N4 ADFRHE

VHAE KRR B TAMTFER, 2 AL R ARG E 2 R A FE R
O/WNE FHY, AdF R, T 2, BEE &I 2 50!

[#3] K79 757U AR")—v 2724 (DDS) &, BELTLHHEIIC, e EE LE
PR EETH VAT LA THD. DDS 1T K W EFIN OB IRIEROER NI ND.
— W DI 5 EITFEY BEOFIRIC L 0 HEREGERNE LD, BES~OBAHENPRKEIN &N
M E o TG, THEOBGFREHTOREIZEL Y, MIICBMOWMELZ /i SE5 2 &N
FREL o TCE . THEAAL, BB 28 A L7-Ma% H - DDS IZB3 2903 7 &
NTWD., ZOFEITEY E DX T EEHWT HMIREBMET 5720, HalkbG 205
L7avy, PLED X 5 25 B ARBFE CIEfifnZzZ - DDS 734 AR = AL Lz, KT
NA ZIEEFEANME, V= R"BLONE~ M) v 7 A CX 0D, 22Tk, VY
— NOVERLE T o 7214, MO RSGE 725N~ N v 7 AR E{T->7-.

[5EBR] AR AA REHTHMMla s LT MEEASE B2 (ARPE) Milaz v\, UHF—
IZ PDMS  (Polydimethylsiloxane) 35 & T8 TEGDM (Triethylene glycol dimethacrylate) % FHV T {ESY
L7z, U=~ LOWE~ U v 7 ZOEANIT 18G OiEH$H 2 AT Y — 3 BT
FVA Y2 vardHI8ICRITo. B~ MY v 7 2ADKETE LT, aT—=r T
BEOZEEA] (4arm-PEG10K-Succinimidyl Glutarate) Z ¥R L7227 —%5 > 7 /LINT?D ARPE #f
fRD =R TTEEE 21TV, FRAEFROF 21T >7-. £ 72 ARPE % Ak DR Tl 57
DIZ, RUAFLY (PS) o — b ECHMIRERE LI bDE 1%E 7 br VEKERE LI
TNA AN~NEAL, OB ZBIZE LT,

[FEHREEZR] KIHER L) P — O AR L=, T34 ZEHERIZIE 0.5mm DR T H3EH
WTEY, ZINLTF S ARN~OREBHEB L OEY OB Z1T5. NE~ ~ Y v 7 20/
L Tas—4 U ArBrO%Ea T —4 VN T ARPE JifadD =k ICEE 21T - 1203, K23
BRIARND 10 HREICHIIBOAEGFRIZIZ LWL, a7 —F 7N, BEao—r o7k itk
WIS W AE R R 2R 35 Z S IEREECTH D Z LRI I N7-. ZiUE 7 LN Tk ARPE
IR D Z AR L ITER D WNEIRTH D720, MRS EFICHEEE CE o772 Th D
EEZLND. F-K 212 PSR — R EHlaE e T b e VERKIRIRE & HIZT N AN~EA
Lo FE2RLE. KIORTEOICHIE > — 2 H 060 UbHaoti e+ 5 2 L Tl
— FREIZHEE L TODIRETT NS ANIZEATETCWD Z ENHEERINTZ. ZOFETIE
ARPE HEIIASE DR TOREE A ATHET

H U, BN ER 2 SRE AR T D LB 2

b, H5#%IZPS Y —  ETHAEY

MR T D 2 E R TE DM, Hllia

MDEFWMEINDZ NI EOBREET S

FETHD. 12731 AN % G0 R

MOH5FD T2 OB ORFTH 1T > T

FETHD.

X 1. ffaszE Y —o K2, v— bk RO

Development of an implantable cell culture device

Hideto Kojimal, Nobuhiro Nagaiz,Matsuhiko Nishizawal, Toshiaki Abez, Hirokazu Kaj i!

'Graduate School of Engineering, Tohoku University “Graduate School of Medicine, Tohoku University
Tel: +81-022-795-3586, Fax: +81-022-795-3586, E-mail: hideto.kojima.t4@dc.tohoku.ac.jp
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EREERRFEECES / HFOT7R - XAFEFEICE TSN
NERBORR

VOVE - MPEIITSERERE, CRRE - RAhPESEBINR ST IEREAE, A DB
OA AKX, Zah A8, 5K #A, e fk?, il 3!

[#65] MEHCEE(L S 2 ABREE BT, JEHECHIEN N7 7 0 v 2 T OERIZ LD,
W OWRMER 7 & 138 e DS B 2 EE T 5, Bz, MIaEE 275585 5 BRI 1(EGF)
ZEELIZAA F~T U T ML, = RY A b= 20 L 5 PUREZ [F0EE L C &R RS ME 24
T o720, L0ERMICHRORESHEZFFET 5[1], — T, EGF ZEEb L7e&T /KL
FUE, AR L TT AR b= ATEMZRT [2], FRCHREICE LT, PLs AAIDFER 551
Toh 5 BGF B RIHERT 5 2 & CIRERET D720, DS AMIEEIRA 72 FLs Kl & L CTHIfF
END, LOLARNS, ARITMEOE « HbEedE+T 5 EGE 28, 2847/ KiICEE b &
N5 Z L TIERIMDT R b=y ATENEZEST DO, TOFEMRA T =R DZHOWTIEHH S
W72 TR, & 2 TARNIZE T, EGF BN EREICFET HIEE T 7 b EMEE DA
JEDT ) FAA AZER L) /- BRI =122 2 77— M (EGF-GNPs) DF¢ 572 7 K F
— U AHEIEEOERMEE L R LT,

[52B%]  a-aminopropyl-o-methoxy PEG (MW = 5000) & disuccinimidyl 11,11'-dithiobisundecanoate
(DSUY &R S THEI-Y AL 7 0 kL DSU H & % 8:2 OEIA TIRA L= DMSO A1 T, 20
nm 47 /K FOREEMZITV, SF5NT7-R 1 & EGF % 4°CIC TREX)GSHE 5 Z & T EGF-
GNPs #1572, HeLa #lfidlZ EGF-GNPs Z# 1z, Fi?D > 7 F iz OTEMHL L BEE OS5 % Y
VERLT w2 A . AnnexinV %ifh, JRE T 7 b DA LSRR EER X OWFREEIZRIC L 0 AT,

[#h5 L =22]  FH8 L7- EGF-GNPs 1%, KI5 50 nm TH Y . 1 kiFH7=0 51 > EGF 23
HELS Tz, 2@ EGF-GNPs % HeLa fifiaic#& 5 L, ZOAEBEM%Z EGFR O D> 7
FIVGREREE T 5 ERK & IS8~ 7= & = A, EGF-GNPs [XIFWIRAED EGF (soluble EGF) &
[AA% 12 EGF J2E O EOEMEL L, 100 ng/mL WIS RKIGE Z /R LTz, Z OHEEZ v
C EGF-GNPs % 7213 soluble EGF %59 % &, EGF-GNPs D % 72 K125 80% D #llfic & 7
F—=Y Z~NEL LD, FT7u—5— 307 vEAI2X 0, FFIC EGF Z B EDIEN
AT & 2 A, soluble EGF CTHIN L72F%. BEGF 2R RHEICAEE 7 7 M bikiIFH L7z
DIZKkE L, EGF-GNPs Z{EA SHT-HAITZDIF LA ENIEE T 7 FNICE - 7-, S HITIEH
BPE12212 1. W EGE-GNPs 1%, 1#% ? soluble EGF & 13572 2 %88 CHIMNICE D IAE iz, = DF
72 B 2779 EGF-GNPs D U U gfb/ N2 — o %% & | soluble EGF & tb-_XCTERK ® VU
PRI R HIREM 28t L., —F CAKT OV UEMUITESRREICEEY . e ICEE L, T0
72D 2 OFFRIR ) VLR Z — U WNT R bV AFEEE O EIE D LB % AKT IEMHEAIER &
OVERK PHEH T HeLa Ml 2 AL 4% &  EGF-GNPs D 77K b — I ZAFEAEITIZ L A kb,
®%IC, lBE T 7 OB ELET 5 B-cyclodextrin TH 5 7> U OALER L 7=l id TR D IR 21T
5 & . EGF-GNPs &4 % ERK & AKT OV Ufigfb % — i3 kX< 2 L. EGF-GNPs |37
R E =V RAIEWERE o7z, ULEORER LY . EGF 4T /R 1x. RN Y 7 U AsE
EIRE T 7 FNICEEET 5 2 & TR 72 ) Vb — U ZFE L, 7R F— Y AFERE A S
LTWAIZENTMmoT,

TN
1) Y. Ito, Soft Matter 2008, 4, 46. 2) L. Wu, X. Yu, A. Feizpour, B.M. Reinhard, Biomater. Sci. 2014, 2, 156

A mechanism study of unique apoptotic activity of epidermal growth factor immobilized on gold
nanoparticles

Shota Yamamoto', Yoshifumi Iwamaru?, Yoshihisa Shimizu'!, Kazuo Yamaguchi®, Jun Nakanishi'
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OV DBEMANILRT V-2 8TFR ) UEEKRDBNCT RO REA
& L T

VRBR IS R F R T2 R, 2 KBRS K5 BNCT AR 9E 2o & —, 3 B K AR - B
JEiT

O%tffy BB Y kav Bfd!, ey B ', ARES 6% % B RFES, ik HE—AR S, U OhH 2 &
g e !

[(HEVZERAO—FTHY  BBENSEWVEERAE (X7 —<) 1%, Ay FE PRk
(BNCT) D¥#—4 > hD—2THDH, BNCT &1, MM L GRS FEL A A TIATH,
ZNTEVHPE T RRAIRE L, "B EEGEBIEEITZE T BAMBD a2l T H15IEDZ LT
% (Fig.1) s BNCT IZHWBILFEFNTIL, @R RIEA A 23 AMIERIRIE, Ev KD K
DHID, RFETIX, AVRIRFEFEOR
WHNRT b AT 7 —< @& IREEE 55
Ay UM EEMT HIET, Ay UM LR
7 (CKA) ZBH 3 LTz, F7o, CKA [3EEKENE
T & - 7= . Hydroxypropyl- B —cyclodextrin
(HP- B -CD) T, BKMESR »2 0835
ZETKREMIZE I LTz, ZL T, CKA @ BNCT
AU COMRERHM AT T -7 % . CKA BIRIC
AT ) == DB Il 2 R D LR S
Tz, LT2D3o T, CKA DAZ ) —~iEB il Fig.1 Principle of BNCT
ELTORIBIT -7,

[52B2JCKA 1 HP- 5 -CD S@BHKIZEENL, IRA . 1B, BE AT 52 TR L LT, ZD#
AEROMARFEEEREN, A~ AENENEA TG L7 % . BNCT #Hliz1T>7-, BNCT #EffiiE, fER
L7eD3 =D A3 LT P RRO BRSO 90 Z3 AT HEAI DAY FREDS 3 ug 1ITRDIDNTHEGL
7o BEHDE 90 431212, 1 MW C 90 3 i HME FRRE PRI L . Z D% O~ ADH /AL 28 LTZ,
ZL T, CKA DRAZ ) —<EfMEREE . AV T T T AR~ ADfdiga B L7- RNA & =)
T NHA I PCRIEIZE > TEHHE AT TV, CKA OB T AT ALCEL ThREEE T o7,

[fERLELZDKIAE LT CKA 1X, BIRAY - BRI AT ) —~HIICEIA N D L2 MR LT,
BNCT Tl 7ERDOIFEHAITH S L-BPA (T~ @mUWEM RN R E R L IREAR IR KL
TWBZENDIoTz, £2. ZOKE, CKA OG5 OHRT, T RERE Loz~ T AN, b
— LT AR BVEM B R A TRL TNAZEN D -T2, ZOJEKEL T, CKA 1%, XA DERGARE
HEK T CTHD HIF-1 aDRBREME]THZE T, A7 ) —~< RO i~ 21 423 B2/ LT
HZEMRHENTZ, FL T U AZ Ty M LD HIF-1laD3EEHEe . 27 T79F T oA T IV A
A2 PCR {EIZEDAT ) —~ DB iR L > T, TR RAMEZR LTZ, £7-. CKA [Zav EHD S
JLa— 2R E L TEBILTWATD  CKA 137 /v a— A T 2R —4%—1 (GLUT1) /L TAT ) —
<IN A~BAIT T HETREINT-, FEBRIZ, GLUTL ZMHETAHAZETRDIALENFHAD L2800,
GLUT1 ZArL7cHIAZ THHI LD RIRSILZ, UL EORERIY, CKA 13AT ) —=ITx 4 28O
BNCT HIEAILL CORRLT | AT/ —~DIEBMHIFIE L CO AR ThHL etz R L7,

Evaluation of cyclodextrin complex with kojic acid modified carborane developed as BNCT boron
agent.

Satoshi Dowaki', Koki Matsuura', Riku Kawasaki !, Yoshihide Hattori?, Yoshinori Sakurai®, Shinichiro
Masunaga®, Mitsunori Kirihata?, Takeshi Nagasaki'

!Graduate School of Engineering, Osaka City University, Research Center for BNCT, Osaka Prefecture
University, *Institute for Integrated Radiation and Nuclear Science, Kyoto University
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BB/ Ty FRZES / HFD one—pot &k & AHBHEESEAD
I

PIUNR R B A gERe, 4 BRFARRAEL « o AT AWF5ERT
O =gl b2, s =B oK 32, RiE FIE?

[#=1

FTREZR (TN S BRAEA L LASR DOBERE 2 RI-E R < o TOIREBTH 5, MMHMENEIT S D &0 AT
PERERL BB RRE 72 & O EEZIERSLAOHENBIN D, S HIT, RIEFIVENIRET 5 L K&
DHIMIZ &Y >a v 7 AR, o, MHHLICZVIFRADY 27 b&mE 5,

ABFFETIE, OFMEZ S S 2 “fEOMIE (7 v \—flla & FEMR) 22 —77 1~
7B, @2 b O OIEME L2 L% 9 2 WE 2 M T3 S, Oz 5]
S ZIVEMERRR L R R T O A IR R O AT A 7 U » NP Z2ET R AK L, 2O
T KA O TR E L7 AT L, ITERE A2 RIE S8 5 2 & 2Rl iz,

[526%]

FA—NEITTF AT R— e FGTH ) arT7axy RERWTIKRSR - SIS
L. AL 7Y v R2Ze) ) kif % one—pot TIERIL7-M, A NNA 7Y v R
Ze) )R OREIER L OWERER 7~ >, FTIR, TEM &2 X 0 fi#hr L7,

~ U A~O WAV IR R 5- 12 &0 JFRRHEIE 2 3556 U7z, IFRRHERE ~ » 22 A BT~ A
TV RZEF R 25 L, MR X OV EL RIS X 0 IR R 25l L 7=,

[FER L =2

FHE-ERE A T )y K225 )R DFRRITY ALV T 4
FEovmaxHonbib, F 2 RFERICIETFA—LE2H L
TWe, ZOX )7 iEEE LoD, T A7)
v RHZES 2R3 7 v 3— /a2 E 0 95 SE 2 bR
L77, 51T, AlaNIZB W THE- I N1 7 ) v Rhze
JRIITAREE L. AFEMMOB6E & BIEE~ 0l &M 2 THE
TAHWE B LT,

AN 7 ) RHZEF ) R+ % IFHEE~ 7 21T
BRI LTz & 2 5 IO SIE I L 0 I b oo e o0 o o b
INAT Y RHZEF PR3 v X—HEEB KO EME & (b)) 2~ v 210 BIRN S
T R—FT 4 TT A ENREHLNC RS T, 6T, Ak ‘ﬁ?&éf&ﬁ@éﬁﬁf@iﬁ
A T )y RHRZES KT ORRIRIN R 5% 8 a8 TR  JUHEO R
—RCIART D L. L L MEME R S, IRy o (D) ITREEERIR S
FET L Z e, RO Y v ALy R X OAELS:
BEIZL VLMo T2,

PLEX Y HHIEE A 7V RHPZET R IINTRRHESE . T2 OV IZ)SH T & 5 Alaet:
NHDZ ENHL N7,

[1] Hayashi et al. Adv. Funct. Mater. 2016, 26, 8613.
[2] Hayashi et al. Adv. Funct. Mater. 2018, 28 1706332.

One-pot synthesis of organic-inorganic hybrid hollow nanoparticles and treatment of hepatic fibrosis
Koichiro Hayashi'?, Takuma Maruhashi?, Wataru Sakamoto?, Toshinobu Yogo?
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RORSHAE LTOIAZRELEZEEESIEESSFI L
~ AR - HBIE AT ~

SRR TR R TIPS b 27k
Ol —#, MLk #Z

[#=5]

ROFEIL, EVORANEHETHLZ b, Bl
R bBNHIN TV OIRERE THD, Ll #%
A5 Tl b ENICER T 5 pH 2ot kEE
KOEMNZ Ko THEMDBEMNT D AREER H D120, stical
v U7 ORI ACHANCEIRIC &> TLEICHE '
Wa kg 5 2 LSRRG, —MIC, WLy |ysophospholipid|

WEB-> TWAHINEMIEIX, BEY & > MilaF T "t the intestine | T——

AN rvary (BEWE) ZEELTWDST

D, @R TEOEY (HLWIETEWx Y V7)) B3R

s WE SV 22T, MlgMoy A 2y 7 y Fig. 1 Preparation of oral pharmaceutical formulation

a LV ERDDERDH D Z & NEE XL T 5 U Y containing lipid-polymeric micelles

UURREIZHER Lic, UV U VIREIFREOHIRIZ/EH T 238 & L THWD Z L HAEETH D,
AWFFETIL, MEBEEE 7 ey 7 IEAERE Y VU UIEEOEALE S I B ZREL, VY
UURRE E bk EbicfANL LR NG RA O EZ B LT,

drug carrier

[ FE5x]

2-A MK H )= NVDKED) LT THZ L ALY AL, 2 TF L AFU R, DL
S F RENEXREMUTEE L%, BIRIC L > TRIBEEIETAZLI2E0, KA F¥Ab
R ZF LU a—-b-7R U AEE (methoxy-PEG-b-PLA) ZA L7z, BHbhiz7 oy v ki
ARERNT, @BoF3kr, BXOT oy 7 HHEAKE YV UEE (AT 740, XU
TAVERIFTV YRR 7y FUUME) #EAE LT Ey T VKRR E = NN L —v 3 Uk
IZk > TR L7, BHEEEL (DLS) 12 X A2RBESADORIENS . K EmnT I B DO & e
B, TO%, HAMLI B VKBKZ S NVIEBR T T A0~ N 7T 7 40— 20 RL, &
45DPNMR 2479 Z LI L > T &V VU UIEEDOES T I B ~DOEAL DA 2 214 L 7-,
Fo. HESWECLY, VYV UIBEAEALLEESFI LSBT A ) V) VIEEEDE
s et Lz,

[ L B2

DrENELL Ty IV WEAKOGKREMR LIz, IAT T
v EHEAE LI B ERHE L, e kI AnEgEnd
LA A PP-NMR ICES>THIELZEZA ST T
F DI BASNOBEENRBEINT-, T, BEOIHEC

. . gy
L0, BEERNEEZRWS LT Y Y VIREAEA L LTS _ Ok .
DNFIBNMIBTLHI VI VFEEOERLDWETH D Z 100 100 102 100 10t 0 O PO

; [ppm]
LARB SN, AtkiE, ERESPHEC X 5T, PBS ik Diameter [nm] Pem
50V UIREEALES T I thoEEY v U g Fig. 2 Particle size distribution
B R B & T 5 & & bI, vtk sy 1% 72 and *'P-NMR spectrum
LERHATATETH B, of lipid-polymeric micelles

Development of lipid-polymeric micelle for oral drug delivery

- evaluation of formation and structure of polymeric micelles -

Ichiho Okita, Yoshihiko Murakami

Department of Organic and Polymer Materials Chemistry, Tokyo University of Agriculture and Technology
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BRMGZABITEZET 5T/ 7ILOERE EZNYEREFEOFR

HE KT 70 T ¢ 7 A oo R AR R
OEWE Z21R. il HER, b X

[#6 =] MlAZ T DNA FHERSOB IR 38 Bl 72 E iR iEm %
WETDHEBERING TH D120, MR8 HENA~D
WERBENIZELIC L SEICHE S TS, RY X
T =P EENTE Z o R BITRE A R —
F o LREA LENICEE SV, FAT2 B OWFSE=E Tit,
N AW 7 faiEda il 42 B L. N ~ORREY E ik
FEEFIEL TR Y . A ViR —F it T2 % e
£ Y heparin(Hep) |Z phenylalanine ethylester (PheEE)
e SETmBUEEE S T2 a L, £ 0B k(b
F oL ET LY FrRL— g VBTG ICE A
THE, BNICBIT T2 2R L TS (Figure
Do ZOBBITF NV E RT v 7T UNY —DI2hd
WX )7 & LCEEISHT 21213, Ot b5 o
PERIHRIEE L ~DERE, OERIMARIZ L2 BRI/
OV AI, @ KY —AMBHIC KA g A
DOENBAT, ZHAMIGEKRTOIVERD D, L, L. S s g N
Y A 1 VR C SR i
2L, EBIZEFDLTNTERYAENT=F ) Fovide
RY =L TET, U Y Y —ACEONEIbSND Z e oo Tz, £ 2T, AW TIE
EFE®@., @, @QOEREBWNE L, BAEDOTF ) FLaiEe LT F%EZITV., Bon-wR
BIF 7 7@ BB EL 0 AR, =2 B Y — AR BBITIEIC W T T,

[5EBR] &5 E84% Hep 75 dextran (Dex) ZZER L, Dex OIEH/KEEILIC PheEE Z b A& (i
L. DexPheEE Z &% L7-, HeLa #fk%#E 152 FITC T ~LAL DexPheEE F 7 # /L & il % . R
VA ZRLHM N B RE 2 S 5 L — Y — BEIREE I & 0 BREEAICMEAT L 7=, DexPheEE T histidine
ethylester (HisEE) ZfEA X 72 % 2 7 W DexPheEEHisEE % Al EE D FFiETH M L 7=,
DexPheEEHisEE @ pH #EERE 2 BEHE S EIC L VAN, =0 NV —AflEREEZ 7 7 VP F Loy
T oAk V-, Hela fREEEE 5 FITC 7 LAk DexPheEEHisEE 7/ vz iz . 4t
FES L — I —BARMEEIC X MR N EhRE 2 RIS LT,

[#55R & 5%2] DexPheEE J/ 7V B RAY 722 MLV IAZ 505 1% HepPheEE F~ /7 7V X0 H & < |
QOiFER SN, LL, = RY—20oL0BHITRONTO@EDIFER TEX oz, £ 2
T v RV —ABHEEDN 52 HEIZ, 71 kv AR PRER & O histidine 758K % DexPheEE
T FNATHES S 723 A T DexPheEEHi sEE F / 7V & &5 L=, #4518 ¥ . DexPheEEHi sEE -
DT MEE L RY — AR RED pH K RIS E L, 7a AR PHRICEI D = RY — A
HEMEZRL, @QE@NERINTZ, EHIZ, =2 RV =406 L7 DexPheEEHisEE F-/ 7
L DO—EIFIRENICAT LT=, D% ¥ . DexPheEEHisEE F 7 #/UE©@)., @, @&k d 5k a7/l
MENBAITT v V7 THDH I ENRS L,

Design of nuclear-targeting nanogels and analysis of its nuclear transport abilities

Koji NAGAHAMA, Yudai AKIYAMA and Kenta NAKANISHI
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A X VRIADERBEEHEDR L E DDS ~DIGH

LN R RSB TR iF2ele s B2, 2 SUN R R AR i & o & — ) B U KRRk
{b¥AEE v & —

OHWE FH', #H {F#!, Md. Raihan Chowdhury!, Rahman Md Moshikur', F#k Hik b2,
e ELER L2 fRRR e b2°

[#&=1]

A F AR (Tonic liquid, IL) EIXHEE - HE THRIEOHE (2 A) TH Y | @I 100C
LT T A T =4 TR STV, 1990 FR IR, K, AIEAEBICH < 8 3 DR
BRELTHEEINTEY, BWVWEEMRE L BRI, RVERBEMNLR EOREE LD, FF
(BRI SR 2 TR R DYERE N 52y & 72 > CTLAFE, Drug Delivery System (DDS) % HULMTHT
LWAAL =T U TN ELTHEREED TS, ZORTEMKBEAELZHAT D Z &1 IL @ DDS
MEICBNC, ZLEETHLEZEZOLNTEY, L OEKESME IL ZHEINTWD, A%
HTIEa Y o7 I BRSNS IL # W T BKHEFRAKITH L3277 U &% 7% L (PTX)
DKL, FIRIEEKTH DYV FILEE (Sal) O A AR b, X7 F FORET VR —Zo0
THEEITI,

1. PTX Okl

[EBR] 2V 73 2 @Bnes IL 28/ L, PIX O
Vafidth & Hela MRS XT3~ B B EIC DWW T WST-8 7 v A
WX o CEMliL7=, 57 PTX 5f# IL % EtOH &

Tween80 |2 - T PBS HICIEfE L. Hela fifa~D ML |
THP-1 AHAE A~ D R RER 21T 72 o 72,

[ L EE]laY -2V b5 IL (Fig 1A) 23,
B bE PTX OEMMEZ R L, MilREE b IE»- 72, &
512 PTX 2% L7= IL/EtOH/Tween80/PBS 1%, FEML &
LT A TAXOL &[5 Hela M0 ~D M2 R L= 73,
THP-1 A ~DREAEM RN E W R L 757, LI E &

D, V-7V rnbisd IL FERESMER &L,
HRRMRIESE) OF LB L 705 2 L DSRIB S LT,

2. Sal DA # WKk

[EBR]Fix DT 2 )T AT NV EARK L, a4z T

L7, 7 JBRTEATNENTF AL Sal &7 =4 & .

LCIL &AM LT, @b A 4 AL Sal 1250 T Figure 1 Structure of IL

R R v A R L 7=,

[BRLER] TARTI U, 70l 77200 F )T 2T A MEW e EE 2R Lz,
INHDA A ERAE Sal (X, ERLIEBEE LY bEWEEERMEE R L, w7 AT
XUz TF LT ATV (Fig. 1B) ZHWEEERKLELS . DT A OBUKMELFHBENS - 7,

3. XTF RORKETVNY —

[528%])] R T V7 oD h—7 T F K OKEEME, 08 1,400) 223 o—F LA VEEMN
5725 IL (Fig. 1C) |(ZIRfEfL . R RIEEN T D & 5 MR FEA] isopropyl myristate (IPM)
WM LT, B oNTo~7F ROMRBANZ SOW TR EERFERZITR o7,

[ 5 &&52] KEMESLTF RE ILICL > T IPM I — 1208 EE 5 Z LIk Lz, 7 F
Ko PBS WK L b5 &0 IL 2 Gk ElAIXE W R ESBRIEEZ ~RT Z ENHLNE o T,

Improvement of Biocompatibility of ionic liquid for drug delivery systems

Yoshiro Taharal, Kaho Morita', Md. Raihan Chowdhury', Rahman Md Moshikur], Rie Wakabayashil’z,
Noriho Kamiya'*?, Masahiro Goto"*”
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BERIGEMES / NTILEAVKIEEEY O RN E XD & 5T

RIGRFZRT R EH PR O IER ER TR0
Ok 7%, = Moy, e R, Wk W, Ak Bo

(=1
W69 2 SMER RIS B E Rk IR & L C BEBISEMED T A ZE N LTz S 7 VERIEI O i &

NG & I~ DBHE RN 2 AR b HERER SN T0D, LLenn, EYEihiE
FHNTIHNIZETE T D 2 & DO TE H 37 VBIFIOBE I RN SR E o R b+ L idn 277, Rk
EVEORRISH 2 FB3 5 72DI1TiE, SR OB PRI R & 70D,

FxIZZNET, M~A 70X AT V2 REE WIS E ORI 22 R E O 217> T
B AKiEE O TRIEMESEY ORMN EER OERYBIRE &2 742 2 & T, ZhRMNOZE 270N
NI LD RN ERFETE D B T2, AT, KBEEEDOTINAKIET LV E L TE-7
FuawsiL (5-FU) %, EEFLE L TT AL U gEy, FNFNERL, ~ 7 AE -
X7 v MM SR ORRRF 2B E 2 51 L7, X612, BEHEB LT X7 vof&i %z
FTNENEEE, WMNEYEEICT D FNENDKF D2 %2 3 LT,

(7))

T RTITEERICHE > THRBL L 72 [1] , 5-FU Z AW =MEtTid, ddY Rkt~ w7 % (24-31 ¢)
DJREFAR S 5-FU &F 2 NT N A HHK, SR ERE Le, 7 A3 v e Uiz Aot
Tid, Wistar RMEMET » (255290 g) DEIENICT A 2L B iga . REEFRIR O T 70
EENENEES, MICBEREZRE L, WIhoRghiols T, KINREIZ~A 7 ai A
TULRATa—T %A L, [\ L 7=BHTiK A HPLC 12 TOMT L. BRI Z2 M K4 T B & 34T
LTze £, BITRTOFBEEZIE T 5D 2 & THMN~ERBIT LT 2 a/LE VRO 2 5T
L7z, SHIT, 5FU Z HWTEBEEE, BERRERRE, - "7 VEEEE TNl
SH, v RICBIT IWMNBITEOECEBIEET 5 Z & TN 8 D 72 O O HiIlEIR 1 & 7R
L7,

[#E 5 & =22
M1, EMEGOR T2, Y+ T NVEE ) 13, Eipkh HBEEERE T4, i+
NIV BB O AR THBRLIZEZ A, T4, ip+F ) TG+ 8BS R
B MEOREXL D L IMNEDRBITENAGEICHEIN L, 2020, F 7 3T EE L ~D
B RS A S DD 2 & T KB OMNEENTTREIC R EE2 NS, £7-. 7
A )V E CEEOPIERLEE D RIREORERM Tl 325 & . MR BATRICBIZ R R 2R L, 3K
N ERF L2 E EWMANEEESNTWVD ZEDRBENTZ, Lo T, T XTI EE LK
~DOBE IR A A DED & KRS O 2R LT £ 22V RMITMN~ L %5 ET D
ERTEDHEEZLND,

BT, 5FU & W CHE R RE, BE R, - NG5 8% 3~4 B cA b & ¢
Tl ZAH, U AMNEMBITERIL T ) NN GEIZS U BN BER SNz, Z Ok RITEE
WMEL—EHTHHLOTHY, NI VBB OBEEDPMNEMBITICBIT 5 EERKFOOE DT
LI ENEFEanzEEZLND,

[1] Suzuki, R. et al. J. Control. Release, 117, 130-136 (2007).

Evaluation of the delivery of hydrophilic drugs into the brain using ultrasound-responsive
nanobubbles
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I3/ RAT4 VR EERMLI-SHEERFL—bF/ ATV VDR

VR RERERINE - o TR, PR R B AR S B AR, P RIERE T A
Y M7 RIS —
O ' Rl =k 0>°

(F=]1 @A A ORPTIREOFIRIIEE R EMBERED — 7273, FEMNZ K D L vy, Flx
I, BRA A DG K DTN ARIRRNANA T A A=V 2 T OWZETON TN D8, BrEeEH
B ERZTENND Y BEMOE THENH L, WIEMAREE ~OAER 2L K 2 8
WREZR L, H bW L HEENMENICERSWPHIEL L Z LI2GE3, SR04 2 S &
DI b— Ml HRE T2 ON—fRAVRIRIRIE L o> T, LinL, BHFOF L— MllZER
HIMED T TH DT, FHERRBZRENDMIC L DEWEAORBEZ T T o7k R 2
ST E RNz, ROV ARG T O0ENH L, AHETIE, FL— MEEZAT Lm0
TG R iR L L. (RNO&RA A ORI 2 220 S ICHIE T E 52 AT LOREEE
R L, BRTE, £, FL—MIAERICEV@RA T 2E A LT 2 hiFoF, /-
Z OLEMCHIEEE AR S E D RIC OV THRET 5, RIT, F Lb— MEZIRFF S TN L4
A A Al DT R OER, R OZ OfFERIRICOWV T IR THET 2,

[#Br] RYU==F L2 =2—/L(PEG)
LARY Z7aa AF )L AF L2 (POMS) Dy
H7e b7 vy 7 IEAIK (PEG-H-POMS)
=y A ONVENDE (93 e /=R =
FNIEIA 2 “HiR Y = F L EE A
L7t el v F L H B MK AR
L. A 2 “HHROMBEN S 72 D% L—
NeEZE A LT~ PEG-b-KY L — F a4
L7 2O PEG-b-RV FL—hFEK
e~ Bk i D& EA A
LEBITIRAL, FL— MEAEERIC K
STEEA AU EEIN - EZET DT /R
F (X 1) 2 L7, —F T, PEG-b-
PCMS DHIBHIZA 2 7 “HiR LT 3 (R = b)) a7 I 028 AL, P b
U IVIEDO KSR « WS Ol X O SEE ENZERE L=, @A A4 v E2hie T 5 /2 ki (X
1(0) ZHIERILT=, BRIOHERZRD —oDF JRiZk L, ZOLEM K OO 21T -7,

Figure 1. Schematic structure of the chelating nanoparticles

[fER L E5] PEG-b-RUFL— MIWE T AL MBNBKMETH D20, K CEAEZIR LA
WS, iy 8k Hil7e EOERA A EDOIREIZE Y B0 nm FREE DT RO R S
Niz, @A A EHALZINSOIBUEROF ) RiIZB L TlE, A A 58ESe p O kiz X
V. F R BEDNREET S LI BBA A DIRDHER S, — T BUERI DT R TT
GEA A DFEE L BRI, @A A U RESCERMEREE T CH ) R T OREZHERF L. S 52K
DEJEA T o 2 PGEITHRHE UT- BRI R 2 F N 72 E A~ DO OFHI Cl, &A1 4 %
B CREIELL0 Y., RURBEDCEEA A 2E A UGS ki1, $7238EA 40 &
BERGIL T ) R % A CREE S 5E I TR TEVWIIRAFR 2R LTz, 20D OSSR,
BAZE L7=T RSB A A P 2 R LRI 2 8577 ) AT 4 e LTART
& 5 A[REM A IR 5,

Development of metal ion chelating nanomedicines toward multi-functional theranostics tool
Ahram Kim!, Yukio Nagasaki'->3
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DNA #Z 7% W= A SRR B R~ D
i 2 DOHIIRRTRTE T DEALR Z B0 E &bk DB %

BT R A=A L, 2 BIPE X ORDIST, 3 BT KIE THEHEM st o 7 —
of B !, fEl A B WK, KRR 13

(=1
e, AU PLA) FEOESMR DT %
R EEE LT AEERBICHRENTE LN T
W5, lEERD X O 2P ERIREE & AT 2D AL
DAL, & OREEZ B L 72 2 5-/la s
AREERT L2 ENAMTHDL EEZI LN
%o FIUTIL, ZFEOAIEGERME 1 2 B m
DILEEOMLEIZEAL, FFEOME%EZ 25k
DOLELAEICHRE S DEIFOHENLETH
%o FrEDESNZHT5HDNA & X 7L LTH
EHOB EEALITEA TE T, Zh & EFIE
BCAER T D DNA-ALFER R 1 O HT
fa a2 XV ERE OGS I R E T 2 bl E
TEHEEZBND, PLA MEEEZRIERE,
B4 DNA Z{LHMERT 2GS D, FORVESS  Fig 1. Preparation of PLA surface immobilizing various
BH % PRE L 7= 572 A EL D DNA OIEHS2, cell-specific  ligands at desired areas using
EAVIEEOEENREECH 5. = OREL, T complementary DNAs as tag/adaptor.
D REARK L 72 DNA-PLA fE&1K% 3D 7'V o~
ERA Ty NV B R EERWETELMASDE T, B AREIZEATHZ & TR
WARETH D EEZLND, —TF, FxlTRY =F L7 ) 22—/ (PEG)-DNA &K% HTHHTEIC
KO REEKT 2 FEORRBIZEIIL TWD 2, RIFETIE, ZORMBERKESHIEIZEZDAERKL
72 PEG #i& DNA & PLA #5 v 7 U 7 L, DNA-PLA fi&ikz ok Lz, &b, 20X 7L
FREAIZAE A FTHE /B8 2 3 5 DNA(adaptor DNA: aDNA) & MlilaaBask 5 1 & #5 A S 72 aDNA-
AR R RS A IR 2 VT, DNA PSHIRRERkE FHEMD IO D& 7.7 #7752 — L& LTl W]
REZNE D DA bRt oMl g 287 812 X0 S L 72 (Fig. 1),

(8 - FER B L OB 4]
~7 1 " HHE PEG(HO-PEG |-NHo) & HFEM & L, KERIEZT A X277 ) v (dG) % 3 M E
L 7= PEG-DNA A R(dG;-PEGioe-NH) & Ak LTz, A7 v A 2 NEPLA EDH v
> TSI & 0, DNA-PLA §5 A8 (dG3-PEG o-b-PLA3) & Ak L 7=, %7\ ) T, aDNA 28 5% | > DNA
AN L CHEAT D 2 & T, MBI _EIZ aDNA 23 E ] BE2 4 L 7=, DNA-PLA fi & IRIAIR &
PLA 7 ¢ LV AREIZEA L, T aDNA-FAM /KIEE & Bafih S, d0CBSEBlR 21772 L 2
7, AR O 8 e VB & 40 aDNA-FAM 235 A L7 2 E SR Sz, & DICHIfRRE A A~
7'F R T& 5 RGDS(Arg-Gly-Asp-Ser) & 7213 REDV(Arg-Glu-Asp-Val) # & & L 72 aDNA-X7'F K%
Je L RO TIETENZEND PLA 7 /LA RIZFEE LT, MR U 77 % RGDS & L7-4;
Al 1929 ~ 7 AfMELE AR )T LC, MMREERR Y 7> K% REDV & L7z3&1de MEHEIRA
FAIRI(HUVECS)IZX L C, ZAEND R TOMAEERE ZHE L, ZOREE, KM%
FF aDNA-MIfEEERE~ 7' F R & EEL L7c 56, SIS 2 flaEgEnmnoe 2 &b,
B EICHIBERER= 7T ROBEEIENFRETH D, TNEI LR RSN R ST,
1) T. Matsui, H. Iwata et al., Acta Biomater., 2015, 13, 32-41.
2) S. Tanaka, A. Kuzuya et al., Chem. Asian J., 2017, 12, 2388-2392.

Development of methods for site-specific immobilization of various cell-recognition ligands on
biodegradable matrices using DNAs as tags and adapters
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INH— AR T T R DR E I Sy o —T 4 v
(2 K B M R A LR oD il 1

VIRELRBERLRE T, 2 sl Roetm A Ak
oM HH 2, Wl IEE? g BIE, K HEZ 2, M ek’

[#S] MREMER D T2 R REICEAT D Z & ¢, MlaoBgsash 2 4 2 FESER S
TWD D, e ThF /2 EELRO poly(N-isopropylacrylamide) (PNIPAAm) (7K H1 > T FR G S A IR
£, LCST: 32°CYEAfiZ 17 Tl LCST A kT el FE AL THRllfa 082 - i35 2 R ERINICHIEI T & 5 2,
AR, NE — AR EISENER T A2 T U 7o AR SRR 2 1 U 72 B ReMERIRL & — S O ERL 2 1 s
LTS I, GERONE = AMGIREISEMERZROER T, 74 NI Y 7T 7 4 —%0FH L72H
PRI T B P DAL UG & & T MR B ERN LB CH D Y, & 2 CREE R IRES A MR m o
ERLE L U CEor OB EEIZHE B L7, poly(n-butyl methacrylate) (PBMA) % Bf /KT > 71—
L L THEH AL PNIPAAm A7 1y 7 LEAEREZREICWERAET HZ LT, KPTLER
TSI EMER I O Z R L2 9, AWFE CIE@EI 7 — AR IS SR 2 (R 5 /-
DOIMERFTE LT, HEBIRE ORI DIREINEEE S a7 vy 7 ILESIRZ B &
, WEISEVER 2 T OWIER R EFE & B E I RTTHELZRAONCTH I 2 HD
\ZL7=, LCST D73 % {E AR 4y 1, PNIPAAm, poly(NIPAAm-co-N-tert-butylacrylamide)
(PNIPAAm-‘BAAmM)% PBMA ([CZFNFHEHE L7 1 v 7 WEAKREZWPRNFEIC L 0 EA L5
A DAL E 258 & it LTz,

[EBR]RAFT EHAIZ L D, PBMA (98 £1K) & PNIPAAM(258 £:{K)E 721X PINIPAAm-BAAm) (216
B, 74mol% BAAm FA) D7 vy 7 LEAK(BIP 71X BIPB) 57, Zib%
acetonitrile/DMF (5/1 v/v) 12 0.3w/v% CIafE L, TCPS LiZZENETNAE ya—T 7 LT, iE
JEENER Sy 8D LCST 13, [FERICA R L72 PNIPAAm & P(NIPAAm-BAAm) % H7 3 ik P VAR
L, BEZIICE 729 700 nm OFEEHFLE(L) HIRE LTz (LCST: B R 50%E 72510 E) , 7 i
BN A2 FEFE L, SR FEOREDME LIRS RS RIET RS G LT,

55 & &%2] 29°C TIE B-IP BLOVB-IP/B FKifi & b IR
T 7 fBaERE M % 0% L7278, 28°C Tl B-IP i O A GHE|C B
iR EEAMEL L2 (Fig. 1), K&+ PNIPAAm O [
LCST £ 27.9°C T& Y, 28°C TlIfMleszdL+ 2138
EFHEHOMAKFINEIT Lo iolzb tEZ bz,
AUZXF L, 25.3°C IZ LCST #7777 P(NIPAAm-BAAm)IT,
28°C CHIRID HERE T D DIZH i AKFREETH -T2 &5
ZHNIz, ZOZ L XY, LCST O R HIREINE R 71
BB a—T 4 7T D 2 & TR O8R5 BIAIRFE & HilE
TELZEDWLMNERoTe, FTEAEETIEL, R TAF
nvaxH oA T ERB LizEsy T oR3Y — = 7T 28°C 29°C
SNTHHET S, Fig. 1 Temperature-dependent cell

N TR S . adhesion on B-IP/fB and B-IP surface.
Gomy 7 RARE RN T 2 LR RETE - ol seeding density: 1x 10° cells/enr’
WELL, LCST OIEVNC K0 LB CRERE S5 Z & °C, BHL yjpure period: 24 h, mean + SD (n=3).
AR O ILRE 3 & E DMy — MEDEBLHIFF S5,

[£% k] 1)N. Oleszko et al., Biomacromolecules, 2015, 16,2805-2813. 2) N. Yamada et al., Makromol.
Chem., Rapid Commun. 1990, 11,571-576. 3) H. Takahashi et al., Biomacromolecules, 2011, 12, 1414-1418.

4) M. Nakayama et al., Macromol. Biosci., 2012, 12, 751-760.
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Controlled cell adhesion temperatures via polymer coating of variant thermoresponsive polymers for
patterned cell culture.
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3D BIEMBELTODEEB-~ATEURTF FNA FOTILDFEE

PREVE KA A T, B TE R S
ORUIZEH '« 8 Ay ' - FARERIER V2 - SPEFRET 2

[#65]  — 7 B-o— MEEITBUK M & BUKPEm IS5y 2, BR/KME M [F) 1 O B AR B
FICE > T BU ETHENRLE L TWD, LML, Koide HiE, 74 LHEAL Y THIZEEND
FEH X7 E A (OspA) | i@F@B/~h%Lﬂﬁfb EBIZED BT B EER AR T
mﬂf#%bf%ﬁﬁbfwé CEALMMILTND UV, HECHEENLE L TWD KRR
NTEHED B-v— MEEIZETHEB LI b E VI TR, EZTIOHEB-— ME
ED BT B UHEIR A LT F KA Ra Z L ~Or[FetE o7 F Kong Ka Z oy
PE X OHIRE:E G OO F IS W THHT 2 Z ¢ 2 Big LT,
:N%%ﬂi%%éht&A?Eymﬁﬂ%@MLt&«7t/mf?FK%HEMNH@HS
EKKITRA (KSS) &, H{ESID X2 — 2 F3ICT 2 JBOWEEEZ 5 2 L ¥ —fdx &
Dﬁ@%ﬁ%%%omm&m%ﬁﬁﬁhﬁm7%bK%Hmmmmggﬁmmnm“mwmm
ExE LT, D DOATF RO ZREEONT 21TV, F vk & RIS DWW TRRET 21T -
77

[EBR]  B-~T B U DESN 2R L7=~<7F K (KSS) &. KSS D F — A/ ilasE M
Z 9 RGD BiHl & B & #ix -7 F F (KSSRGD) % Fmoc [EFHAKETERK LZ, WICAR L
- _TF Remlikikrsa~ 757 — (HPLC) THHRL, ~ U v 7 AT L —W —iffA
A AT AVE B0 #T1E (MALDI-TOF-MS) T BEEZfR L7z, 20 2207 F KO
WEa IR (FT-IR) 43k, M it (CD) ik sd HWTHET Lz, 7 Ubomst 2179 7=
O NVOVER LA RET L. LA v O—HE 2170\ 7 L ORI REYE 2 57l L 72,

[FER & %5]  KSSIZOWT, FTLIR A7 hL LY E(C B-2— MEEZ R L TND Z &R
Doz, LL CD AT MV TIET v H b aA Wiz LTz, £72 KSSRGD (29T
1, KSS [Akk, 7 v & LA UAEEIZITV CD
ARG MV DISE— 2 BoR Uiz, Zhdocsk,
iFB/—L%L%ﬁﬁmf?FT&ott
AR WA F RIREE Tl AR AR 2
%%< B-o— MEEZEEK LIZ< WEBZ B
D, TITRTFRREZEILIZEZAD
KSS 3 J OV KSSRGD @K Cliddkicam = > k
VRN EREMIZS 7 RS CD ALY B
NDIRE— 2 FRr LTV (Figl), ZOfER
LT X LEEND B-v— MEE ORI
WTIEARTF FREICKRLEND Z LTS
MZleotz, P& b, iz r s pjg Fig
FEDRFNRUETH D = L ARRE S, FL CD spectra of 100pM and 1000uM KSS in H20
DVERTIER OWIPEIZ OV TSRS THET 5,

(25 3CHk] 1) Shoe Koide, et. al., Nature ,403, 456-460 (2000).

Design of single B-hairpin peptide hydrogel as 3D scaffold
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MR8 —= L T EHOBIR LR L LERBEMRYT—7 1 LA
Al

VREVE K b AR Ay R, 2 BAPE K5 ORDIST
OHETy Erm!, Bo &9, Wk BECh?2, 5@ pEEL2

[#5] M0 - b T 288, O~ FU v 7 ZRZERPMIRO RS L LTB< 729, il
TR LT 3 TR Z ilE T 5 72 01 I3 e M B BR BE OREEE N BB L 70 B, £ T2,
MR JEDLBREE DAL AR 7200 T K WBEMEE 2388 L, B 5 ORI L Wo o EE) %
Eles¥s, £IT, SMBRIIC & 0 Milasg i oRmWtEzZ b s E5 e nTEE, %=
RIS e D 1275 25 ) 2 1l {8 C & 2 MBS 2 LA O BRFE DN PTREIC 70 B L WIRF T & D, AWFFETIS,
JEHRESHRAL O Z TIRFEZAL T 2 S EMER ) ~—T7 4 v A2 IR L, EMRIHRDO 7 4 L AR EHD
WHEHIMEEZ b2~ S 6I2, NI ~—7 4 /v A ETOMET 25, Mg 7 —=7
M ~DISHIZ W THRE LT,

[328R)] Y B A BT H2-2 v FTEANAFLZFNLAZ 7Y L— | (CEMA) & K&E72HH
HWHZEHETLRY AT AL aXtr (PDMS) v 7 1€/ ~v— & OHLEEIZ L Y PCEMA-g-PDMS
A L=, B L7ZPCEMA-g-PDMS% At 21— MEIC LY 7 4 v 2RIZ LT, BKBFIRo~
F F~A7 ZE L CUVEEZRE L TT 4 L AREITHRFIRO Y = BB ST, 2084 —
M LT 7 4 v A B~ 0 ARSI (L929) Z4&ME L, T ofMassxashzelsZ L=, &6
2, JRTEDBEME (AFM) O7 4 —A 7 —7REIC LY 7 4 N AEmOHMEREZJIE LT,

[#558 L E22] Fig. 1 (i1, RV Z =V BB L2 7 4V AEHEIZ 1929 Z#EfE L C,
3 A OB ER I & OV ORMERS T2 R L7-, CEMA/PDMS=45/55 Th %7
A v ETIEBIE R RS — o R D 2 N TE, SRR MBS I HE L
Too FElz, JCHRETEL & RIESAL & THRERFEMERENE T TWD Z E3bnd, Ziux, X
LD T A NVER " BL L, S0 #HE TARBEDTER SN D720, SRS
MLOFRMERPHIN L2 LB DD, S HIZ, MIGIEHMERD KV ARWEAIZE AT ERS LT
WAHZ EBborolz, LML, CEMA/PDMS=87/13 TH D 7 4 /b A ETIIRY — % hE L= Fm
b BD O TS CIIBER Y — U PR TE RdoTe, £z, SRRSO & RGN
& TR 72 MR ORITFRD B o
7. CEMA/PDMS = 87/13 ® 7 4 )V A%

K&/ BBEAEBEZAT 5 PDMS D
BHENDIRN D, KRG L 5 HH
EREORDEP/NS 720, B2 P
RENE Lo TotBEZXBND, LTz
P35 C, MRBIL T 4 b AR O ML TIE
7R HMERZFER L THET 7201,
M ANZ == TR TH D Z L
ANV (e
LLEDORER LY, M3 R AT AL
(ZIERAICHS L, PCEMA-g-PDMS 7 Fig. 1. Adhesion of L1929 cells onto PCEMA-g-PDMS films surface-
o b TR 2 B 2 i AE C X B A Rn s patterned by UV irradiation through a photomask and elastic modulus
EEME L TCOCHRIAFTE A, of their film surfaces.
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TAT e REALE/LVE — R EGHRERLEITO, ZHEMEEEZ S, 7T e REARIZLY
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[5287]
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Tlefbbm—AL, CPX-Y ERFL, X 13 a VRMRE, Y IZRFELZY U Y REZRT,
AR & BN EGEL, AEAATE ERMREE (SEM) , B EE T BMEE (TEM) 72 & o3kE % v C#l
LTz, E7z, IR XAREHT (XRD) THEMEDORIG & LM DG EiEiEZ T, Bkt o
— A IR R CIRIE L, MfaEEE 0 RS e E L CoRREM: 2 MET L=,

[FER LB

3 U RMEEDORER,

W FEBT Y UL

DOREOEME & Bz,
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T REAENEEML

7~ 7T b REAR

Tz he— /L TET,

F 72 XRD HIE DR R,

L b — 2 OGS

NGRS ol )

TABIONT Y b

DI LY K& < Figl. SEM photograph of freeze- Fig2. SEM photograph of freeze-
L TWRWZ &3 dried CP12 dried CP15

oo, 1 X2

12% & 15%3E = v ERET R U 7 ARIE T b 1 — R B ks U= 7 L SEM B 2580

LMD LR =T AREENBIEINTZ, ZL T, 77 b FEALRDOIINE L LIz, /ML
DY A RPERT D Z EAVHIA LT, BAEeEE L7- CP-12 2 flfis ik I CEIE L, IRk 2 #ls2
LR, F—BEEZRHOZENTE T, SHBEREE LB bt v e — X CHifa 28 L |
BRI LT ZRRT 5,
=BTV
1. Chimpibul W. et al., J. Polym. Sci. A. 54, 2254-2260 (2016)

Degradation control of aldehyde-introduced cellulose
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VRBR KRB T g Rt 2 Seimiipafil 8 b (TOPPAN) JLFEIAFZEREAE, 3IST & & 05 0F
olf Il 1, Mt L2 AT BTE] 2, Ry BhgR 123

[#S] RY N+ YT AT 7L ) S =
73 F) (PNIPAAm) (2 &5 EEE . 4°C
BPER Y T, R LTk & S —
7J‘<L:J:D$H$£*§;E%ﬁ—%ﬁj\%’é§)w 2 370C —

Sol

[1]. EFAELE L TIRIRS AFFES AL T0

%o RIRBROBESEMEE /5y 1L LT, 2%CMFin PBS Gel

Z 1 F T, PNIPAAm Efiit¥ o F [2] Figure 1. Schematic illustration of the thermo-sensitive collagen
L0, Fu bR Y (y-Z v E 2 UER) [3] microfiber (CMF) solution.  The solution shows repeatable
RENRESNTNAN, ERESEF~D gelation at 37°C and solation at 4°C.

JSMEEZ 256, BlEs FOMMITMamER ERBEISN D, £ 2T BRRRD KB
JSEMER Y F 2R T EUT, ERSCAEE B e RIS I S D,

Fox 3o, 72 BRI B 27— o2k Lica 7 —7 > ~A 27 a 7 7 A /3— (CMF) 7,
Tk Y A E IR T 2 L& R L7e (Figure 1), AR TIX, T OEEULEMED A T =
AL ESHERET D,

[5£87] 50 mg 7 ¥ fzfi s 1 8
aZ7 =47y (ARNL () Lofg 100
fit) 2 5 mL @ 10 fF#E PBS H T
AT L., CMF & 1537214, PBS H Th#
WEET, ThE 3 L ESmEL T
CMF ik & 1572, % D% 37 °C
L 4°C THE S, 2O OFEEFE
DEALERE LT,

x®Q
(]

- —8— Nippi
collagen :
| —0—2 wt%

——3 wt%

o
S

Transmittance (%T)
[=X)
(e

——5 wt%

[\
S

[ ——8 wt%

[fR & B5] fER L7 CMF ik
D 37°C L 4°C TOHBBEEE 0
Figure 2 [Z/R L7, Fhfee LT, i 0 2000 4000 6000 8000
Wi (= EHRASt) o= F—r Time (sec)
FoL b RRED EBR A 4T~ 7, RO Figure 2. Transmittance of 2-8 wt% CMF solutions and Nippi collagen
=5 VDB, R OO
ZSHETHIZE A EER K 10%TH 7225, CMFEIRIE, 2,3,5 wt% T X TOHRE T 4°C
& 37 °C THIBRDHK 90%71 5 0% FE TRESELL, Y= B a R Lz, ZO/RRID,
TIRD 27— 7 2 P ONTIEE S B 2 R S 720 D%t L, CMF ISR IXEBNS BN E 2R3 2 & 03
I,
F7-., CMF IS OAHEEBIRE 2 3F- 92 72, 1 °C/min OFIRE L OPEIRSEMECHEBEZHE L
Tzo ZFORER. FRREIL 36°C, Y AKIREIL S°C Th ol
[1]J. E. Guillet et al., J. Macromol. Sci. Chem. 1968, 2, 1441. [2] T. Matsuda et al., Tissue Eng. 2003, 9, 371. [3]
T. Shimokuri et al., J. Macromol. Biosci. 2004, 4, 407.

Thermo-responsivity of mammalian collagen expressed at high concentration
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WINL72 6 O T E RO LR IHE Sz, Lo L — K7 AIBUKMETIE R W Z 0%
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OWCE O 4 INH 24T 5 72012, PHIEEHC IR — R 7V 2ERT 2 WERH 5, AHF
RTIEZDORBEMED 1 — KT AT H VR R B SBR[ EED B — KT v 2 (B U ERTEn 2
ATV, AIEMED 1 — N7 U DSE R O 3 b 2 309 2 O 02 i~ 7z,
[5£5r]
J— RZ o ~D VR RO AT TEMPO f2{b 2 v 7=, TEMPO &3 2,2,6,6-7 h 7 XA F /LB
VO~ 1-FX NN T IHNVDIEFETH Y, IEFICREFELTNWD TV =TV THD,
— TN VBRI T VT B R~ b S5 E 2D, TEMPO I K> TT7 /T b Rk
PMAG, HEHEBET N U LAICLOBEEITOANLR CBOBE AT, FD%. FKibhtn
K0 R AT o 72,
[#5 5 & 552
IRAIEIC L > THARFIINVFEDOBEANZMER LT, IREIE & I3 ERD =2 v X —2 525 2
& T, AL OIREINAL . Z 0L TSN RART 2L X —BZHET D Z & TR
B OME(ERER) 202 Z LN TE B, T W=5 > 7 01d TEMPO BR{L B BRIAT: 24 FRREIT%
DY T b A8 R D 2 DD T LD
ExIToT2e ZO_ODY 7D IR BIEZ
TolfR 2R ERELS B M01%
1700cm ™ fHTIC /A 5 7= (K 1), WU E % 75
&L 24 REREIN S 48 REREIZ 72 1224 TC 1720em”
T E— 27 Y 1600em” fFUTIZS 7 B LT
HZ ERDND, ZOBRT 5 BEREE D REERIN
BREZHRDET AT B REIL 1740em "5
1720cm™ " fFITIZ R E R B3 0 VR F 3
JLIEIE 1610em™ 235 1550em™ I B I % 5= 78
b, ZHUTRSHO T T v REEDS RO A5 1
HIVRF VIR E— T NBEI L, BV RF v
IVEEDBEANTE L broTz, 20D 48 BEfE D
b D EKICIEDT LRSI -, 2D &
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X 1, IR &G 5

Biomaterials: Suppression of cell differentiation induction using B-glucan
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&R & A LT 37 °C THNERA »F aX— 3 v Uiz, SRZBEMEEC L v MilaoE
REZ#1Z2 L. /BN % Calcein-AM, JEAINEZ Propidium lodide TYefa L CHOLBEKS: CTHIZIT 5
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KEE{ET b U U DOKEIRICHIR S, SRR TN Lok R,

DERMDERBRICBE SN, —EREL ETlENA Frsn

Lo, AEBMEFHME (SEM) BIZn5, Zong Ful

JATEEIZRE Lzt 7 VAR RO ERR R Y NT—27 28

D2 ETHEINL TS Z Enbiorolz (Figure 1) o 2O

NA RaZ i, BT 56O ORI LD B ICRES

ﬁfﬁj\ﬁﬁ{{ﬁkﬁ‘é ZEMTELZENL, 7R Eo"_’bjﬂ/&ﬁ%% Figure 1. SEM image of the

L7z, xerogels prepared by
AKTNO =M E O~ N v 7 AL LTOFRMATEEM:  lyophilization of the hydrogels.

ZEHONCT A, ACEBE LB Lo — 2 EESK~D % Inset: Photo of the hydrogel.

NI EOWEREEZTHG LTc, FORER, ka7 EN L —RAESRICRET H L

1722 S ABRNICATEME 2B Ch 5 Z LR S vle, FEERIZ, s CH kb S 27

FER, F NI ERERIE T SRk a 2 iy T AT CTh o Th A Rr T LB TE

HIZERLhoTe, £ZTHNVNENICZ HeLa MifdZE AL TR L7cER, AHMKBELZ%D

AL LS AFLTEBY, FMEAHEE - BEL TAT7 20 REER L, ZOAXA 7z A

RiE, 7V 2 N2 08k & LTeRIZARIT 2 2 E TRBICY M v 7 AL 5EEL T
BN 5 Z LN TE, LEOREND HOMALICZ VBN ELre =% NS RrF LR
AFRNIATEE TR WEG e —RoeilagsZ~ ) v 7 2L LTAATHL Z &2 A LT,

Single-step preparation of crispy gels composed of self-assembled cellulose oligomers and their
application to 3D cell culture
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Characteristics comparison of mesenchymal stem cells in monolayer and spheroid cultures
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Polyrotaxane surfaces for regulating osteogenic differentiation

ISection of Molecular Craniofacial Embryology, Graduate School of Medical and Dental Sciences, Tokyo
Medical and Dental University, “Department of Organic Biomaterials, Institute of Biomaterials and
Bioengineering, Tokyo Medical and Dental University

OArun Kumar Rajendran!, Yoshinori Arisaka?, Nobuhiko Yui?, Sachiko Iseki!

[Introduction] The ability to control osteogenic differentiation provides us a prime advantage in the field
of tissue engineering for enhancing bone regeneration as well as inhibiting excessive bone formation in
pathogenic conditions such as craniosynostosis. Many researches have been carried out by testing various
molecules including growth factors, chemicals and siRNAs to achieve this goal. Currently,
mechanosignalling has been paid more attention because of the advantages of ease of fabrication and
reduction of the cost compared to use of growth factors. Polyrotaxanes (PRXs) are supermolecules
exhibiting molecular mobility that could be utilized as mechanical signals for cells. In this study, we show
that we could design and synthesize PRXs with different molecular mobilities utilized to alter
mechanosignalling in osteoblasts. This control over cellular response was extended to either enhance or
inhibit osteogenic differentiation in vitro, which could be potentially applied to clinical situations in the
future.

[Experiment] PRXs were synthesized by threading a-cyclodextrin (CD) onto polyethylene glycol (PEG)
chains. The number of CD molecules per PEG chain was changed to synthesize PRXs with different
molecular mobilities. Lock molecules and anchoring polymer segments were added to the ends to prevent
dethreading of CDs and attachment of PRXs to various surfaces, respectively. Further, methoxy groups
were added to CDs to provide cellular anchoring sites. These PRXs were dissolved in water-ethanol solvent
and coated onto either glass cover slips or tissue culture dish surfaces for in vitro experiments. A mouse
preosteoblastic cell line, KUSA-O, and primary cranial osteoblast cells isolated from postnatal day 0
Twist™ and litter-mate wild type mice (craniosynostosis model mouse) were used. Cell proliferation was
measured by cell counting kit- 8 and actin filaments were stained using fluorescent conjugated Phalloidin.
Osteogenic differentiation was induced and mineralization was quantified by alizarin red S staining. YAP
was detected by immunofluorescence and line profiles were plotted using Imagel.

[Results and discussion] PRXs with different CD/PEG ratios were synthesized and confirmed using
H-NMR. It is known that PRXs with less CD/PEG exhibits high molecular mobility and high CD/PEG
shows low mobility. Adhesion of KUSA-O cells was inhibited and delayed on the high mobile PRX surface,
but enhanced on low mobile surface. Cellular spreading and actin organization were found to be low on the
high mobile surface and vice-versa. The high mobile surface inhibited the mineralization of KUSA-O cells
whereas the low mobile PRX surface enhanced indicating that low mobile PRX promoted osteogenic
differentiation. YAP, one of the mechanosensing molecules and gene transcription regulators, was retained
in cytoplasm when the cells were cultured on the high mobile PRX surface but translocated into the nucleus
when cultured over the low mobile PRX surface. Further, mineralization of osteoblasts isolated from
Twist™ mice that usually show higher mineralization than those from wild type over normal glass surface,
was inhibited by the high mobile PRX surface. These observations indicate that PRXs with different
molecular mobilities will be able to control osteogenic differentiation both negatively and positively, which
could be applied to clinical use, by altering cellular mechanosensing molecules.

Polyrotaxane surfaces for regulating osteogenic differentiation
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WD FOEXRBEBEE(CKL S/ FOTILEM~DOHEEEHENS

VRN RS T2t ele IS EERE, 2RR(LFAIEE v % — A 4T 7 ) v U—FM
OWEHW  #hiak !, mM ZFEA', Wahyu Ramadhan!, %k HEZz 2 fhgs il b2

(=1

FAEEROMIT v A ~OIs A2 &R Uiz N THIRZHE OREICIZ, Milao £ 2 BN
T D IRAEE & IR O RSk e £ ORRE 2 AT D BEREME S F OFIH B R AR Th %,
BEEEME D TIIARENOEMTH D E WV IHIMEE R, TOFHITMaiEEORm =2 A MEeo—[K
LD, TDID, EEREE NIV THERBIE D T A RERICHERF L, ZOMNERE AT 58
WMNEE L 72D, &2 TR TILE e DHERENE D 1 & B AR R I RE 72 B B & 3% G %
Z LT, MIEEEERICR T DT Rt R S B ORI A HEE LTz, BRUMEIE LTS Fe b
NEFIF L, 2OER-EE LTHED SOHEVA SR F—F (HRP) OEEFEMBES G % 75
L7eFREEBRH LT, RFETIETFA— (SH) RE2FT L5871, 7=/ —/ViFER, Z LT
HRP ZiRET D1 TUANT ¢ B EZERER LT o1 Fa Va2 fEIC/FRTE 5, £,
SH FAEHi /1 24k & L CTIRAT 25 2 & T, EICZ7 VOBEINFTRETH D, AFFETIE,
SH 3 & "R EARRIE T iE L A+ D42 % X7 'E : C-SA-SC Zi%it L7=, C-SA-SC I
SH A2 HT 5T AT A %K, biotin U 7 R E5R[E 720 AAEM 95 Streptavidin, & L T SpyTag
EMEEN DT F R E BRI IARE S 2R3 % SpyCatcher % /X7 E b0 %, —FEOEA
HIE EAVARRE 2B T % C-SA-SC % 7 /LITE AT % Z & C, biotin & %\ M& SpyTag TEAfi X 41721
REtED TAEE L, ZOMEEOKE, L ER LR AIEER A R 7 Vi o4 B 5
L7z, &K TIlL C-SA-SCEANA R 7V OMRENE 1 O E EALISRERFAN & . BERENESY 7 & [ &
L L7257 v ECoffagrefilElic >\ THlE 3 5,

[T K ORGSR & B 52

1.C-SA-SC & A A R 17V @ A RE My 1 B e b BE LAl

BT ER L L TR AY SH 2 TEAi S vz 4 I BAR Y =5 L > 7 U 2—)L(4-arm PEG-SH),
Tz ) —VEBERE LT U LT a L (Gly-Tyr), €T WEERENESy T & LT biotin X% SpyTag
A U= # 65y 1% v -, 4-arm PEG-SH, Gly-Tyr, HRP, &7 /WEERENE Y 1% U R HL
K (PBS) HFTIRALTITCT2HMEET L Z & THAEIER L, F L 2i#E&ED PBS T
Wl Ui L7ofIS, d0bA A=V TRV ENMELZRET 5 2 & THVHICEEL SN
FEREME Sy DR FE % 34l L 7=, & OFE S C-SA-SC E A/ ~A K1 7L 1%, biotin {&£fi 57 - K& O SpyTag
1ER 0+ OWRIMEEIZE U T, ZTOEELEZME L TR TE 2 Z &R onoiz,

QAEREME S FEEIbANA R a 2L & W ilasE s
FR D AEAFIC AR A R 72 HERE T H DM n e 5 2 A 3 D HkRE
P53 & LT biotin {LAIfR#EEFE 1~7"F K (biotin-RGDS) % &
% L7-, 4-arm PEG-SH, Gly-Tyr, HRP, biotin-RGDS & C-SA-SC
Z PBS FCIRALTAA Fu v EilL -, 7FAA/ERE%IC
Y217 - 7-1%. NIH-3T3 Ml 248 L C 37°C T 4 RpljLs&
L. (VAHZEBAEEIC K A8l 21T -T2, TOREE, C-SA-SC %
EEL SE = A R a4 L biotin-RGDS Z [HiEbd 5 Z &
T, MR AT DR 73R S 4L (Fig. 1), C-SA-SC EH AN )
W R AR S ATy 17 5 R el s Fig 1 Adhesion of NIHTS cels
S LR SR, BUE. SpyTag A4 BABER - 0038 A 5 A A2 on biotin-RGDS immeobilized
LTHEY, TOEEIZOWTHWET D, PEG-based hydrogel

Providing cell culture functions to hydrogels by orthogonal immobilization of functional molecules
Yusei Hamada', Kosuke Minamihata', Wahyu Ramadhan', Masahiro Goto'?, Noriho Kamiya'-? *
"Department of Applied Chemistry, Graduate School of Engineering *Center for future Chemistry, Kyushu
University
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316



1P-062

hFA o/ BREREE IOV IHREGRERF IS VERH
HAa o B AT D5

BERER AR TR FKE5ER
o KM %, Kl f&—, &% H1

(462 ] AR, R/ U1 & 0 2k LAk obghe )
Ml E A RPNICBIET 5 2 & TAKD AR ﬁmﬁﬂw:al

EH L THEIE S E B AR ER 2ED TV D, ZORDIT Y
BRI % /Y8, T 5 B P RETH D, 22 rM}m W e L[ )
AT AR EB Y T & A F AR TR $ 8§ mmp § 58 8

£ @

SNHET Yy AR ) v —T T SR LA e L i eI e W Gl

Hydrophilic/Extension

AN & 2 Al Sy Bl 2 AR Lf_(Flg 1), A FA o MEm T EDT : PDMAPAAM-b-PNIPAAM

7y 7 WEARIZT S Z & T ENAEEERIC X 2 Mlais w: CallA  CellB

DOl EEE L, Mz REM, N OREZ(LOIH WD IRFI7Z Fig.1 Thermoresponsive-cationic block
SN T ORI BETIEIZ DV TG LTz, copolymer brush for cell separation

[EBR] T 2K FAANMEOAF VT I ) Fa 7 7 VL7 2 K(DMAPAAmM) %
KiFPIRE T8 7 O VESATRP)IC KV S EICEM LTz, 0%, RIS L THAKNME
IBAMEZEACZ R TR Y WN-A Y 7 a7 7 VLT 2 R)(PNIPAAm) %2 Bt H O ATRP (2 L V&
L, PR FA M, BEBIOREISERE AT 70y 7 al) ~v—7 7 & 7 A HRE
FITER L7z, ZOBE, NIPAAm &/ ~—JREZFH L T, PNIPAAm 7 7 ORI NERL D b
DEAER U, F7o, WK E U ChF A UM a R /ey PNIPAAm HRERY ~—7 7 V% 4E
U7z, PNIPAAm Oy B GPCIZ X W HIE L, MER L7z ek o — 2 B &
BIE L7, MEERHMIEMSC), b b ZJEHESFMIA(NHDF) OB — 2 S 2 01E Lz, fER L7
oy FIERTHEIRIZ MSC, NHDF 245 L, 37 ‘CTORBR~DBEZEE), 20 ‘CTOHMD S D
HE B LT,

[ 5 & B%2] GPC IZ XV EJED PNIPAAm D%y 1

I% ATRP OFRDE / ~ —iREEDOHN &wﬁMwa

HZ ENDroTle, o, BE—FEMMOWPEIZ LV |

FERF N EREIC, MR S Al C%%EEIJ'Cb\

D Lnbhote, BRA~OMILOHEZEE) A 8 L

7z& 2 A, iREE 37 CTIE MSC, NHDF & & IZHARIC

P L QO D00 MR S 7= (Fig.2), 1B % 20 ClT

Zlb st 5L, $45 LTz MSC, NHDF (326

Bizg Uiz, ZHBOERNS, FARFEICEM ST

7ay s aR)~—77 v FEEO PNIPAAm 73R

AT 10 BUKPEBOKMEZA AR LR O BE - g

%E SLEeBEZBIS, Rz, PNIPAAm O 5y -5 Fig.2 Cell morphologies on thermoresponsive-
MREWEARCCHE, MSC, NHDF . DEATELRAD L cationic block copolymer brushes at 37 and 20 C
Too Flo, BFAMEAT L7027 2D < — observed after 24 and 3 h incubations respectively
1%, PNIPAAmM RER D ~— & bl U CEEEMED M

L7ze 20CTOMEZEB 2B LI2L 25, NHDF 1371 v 7 2R ) ~—OIEEFOEETHE
WRE LI STz, T b ORE DIER Uicmoy HEM UL, MIfEIC X > TR 25
PR BAEMZ R L, IREZIC X 2 M B~ H O TeEM 2 7R LT,

Temperature-modulated Cell Separation using Thermoresponsive-Cationic Block Copolymer Brushes
Ayumu Ota, Kenichi Nagase, Hideko Kanazawa

Graduate School of Pharmacy, Keio University

Tel: +81-3-5400-1378, Fax: +81-3-5400-1378, E-mail: nagase-kn@pha.keio.ac.jp
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) ELEE R ISHM # L O EE MR E Kk U091k 0 FTi

FORTIERY: VEMBLT 2P, °ARAURERT AmPEn o AEab st
OF=v ®vF=!, JIN BE, EL & B0 F—2 Il B!

[#5] BEEOWEIXEOMmEE D, BEEEE 217 5 BRICEEREE 2 - L5, BEfEE
R S st~ N v 7 AD N T —F U R OT 7 B ALK VIES L, 1|57 B
EEN A 2 ERET S AEE 2 R, A EOJRIKNC X B BEECE 03 5%  HE
TECEENEE LY, BHEIEENIITME SFE L TV W=, BOEAERIN eV, BTE,
AL BIERAE 72 & OBAFECE OB T 27585 L LT, BB EMRBM ERRA LN
TW5, oL, MBS OF R EORERE > TRB Y, LEREERE T 0 b a VAL ST
W, AR FHERIR AR R Y = — & L TIRIAS IR SN TE Y . AL v kS MBS
%o KRS DOAE R E U COILBNEERNIC TRFITTRE TH V. AEarE, Z2atk, H
HIRRE /R ENMEN TWA Z &b, XA A~T U T E LTHIZE RIS TWnWb, £Z T, Fix
X AR AR E R A X ¥ 74—V RE LT, RUIBAZEB L LEMEOBREEZRB 22>
TW5h,

[EBR] 7V FHEME —COMmE T24 727 L— FHND 3D AF ¥ 7 4 —/L R EICHERE
L7z, ZDtk, 7 HFEHIEIEAEH A7 « 0 AT L%, gl bl A7« o Al28)
DRz, Mbs8ie, TV T o TIN— (T7VHhy) EXI7VT 77 ARy RTAI =0 A
TR GifaEZ) ZHWT@E L, TAY T v 7 — R EORE CiHhiA21T - 7=,

[FEREEZBE] ERRNEOH DR e s FMEE THEME ARy 74— L RE LIER LT,
9. 2DORVHMY — FTERELZE ZA, EMIEOBEMRIZRN T VT 7 —Y
BTCHER Tz, £ C, B ORBEIINARNRBRE TH DL DT, ZHAMED 3D AF v 7 4 —/L
REfEf L7, ZDO3D AFx ¥ 74+ —/L N T, HFMIEEZ LA AT ¢+ 7 ATEEL, 1-3H%IC
DNT, FEHOHERICHON T, BRSO LB HEA TN ZERT AT T —Y I L
D ohnotz, 5%I%. E S LEEEE T Th D Collal, Sox9, ACAN 7 ¥ DFEHL % FH~, mRNA L
NNV THEDOEITEZFHI L, 3D A% v 7 4+ —/L ROWFIZB W TOREMIaD 2o L~ L%
FRDT=0OIT, 3D A% ¥ 7 4 —/L RHOMEM#EOT N 2 ER L, Rt ziT\v, -T2 TET
H5,

Evaluation of chondrocyte culture and differentiation on polylactic acid scaffold material
Mugquan Qiu', Yuki Kawamura' , Ayaka Hiroe? , Seiichi Taguchi?, Yoh-ichi Tagawa!

"Department of Life Science and Technology, Tokyo Institute of Technology

2Department of Molecular Biology, Department of Life Sciences, Tokyo University of Agriculture
Tel: +81-45-924-6355, Fax: +81-45-924-5809, E-mail: qiu.m.aa@m.titech.ac.jp
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MR EtZRET SBKIEESF 7 ILORIR
PR OE BRI B R R R, A - MO SE RS AR BT R SEHLI S A B RE S BT

OX% B!, mA #Hah?

[#E] IME - FEWREICI VRN KON a2 EE ST 57201, fila - fHikEZBET 5
Z L THRAEHAEIE DL FENREIN TS, BHMROAEFNE - EEREZED DO, #
BHIRO 5N D FED—2 L LT, MEI~ORIIREMED RO 5TV 5,

2T AW T ARIREEME O E W Z T sk T T (Alaska pollock-derived gelatin, ApGltn)
AT UV IV BUKIE LIA~F I b2 T8 T F > (C6-ApGltn) ZE Rk L7z, C6-ApGltn 1%
EFRICHERDOH DR Y = F Lo 7 ) a— L RIRUEA] (4S-PEG) L#AGDOED Z & Tinsitu 7
JAEATREZR C6-ApGlin /~NA R Z L2 L, A N VN~ ORI 6~ 2 B AL
DINRZ 7T LT,

[EER] C6-ApGltn IE ApGln IZFFEND Y P UFREE (T 7 H) 1T LT F— 2GS
 Schiff i & L72RIC2-B'a Y VAR T NI L VIETT DI & TR LZ(Fig. 1A), ~F LKk
DAL 2,4,6- NV = kB E2HWEHE (TNBS ) Ik EREL, £7- 'H BRI
e ('H-NMR) 38 KOV 7 — U 2B Rk (FT-IR) 12 L0 ~F U VO EMW ST 21T
72, C6-ApGltn | % 4S-PEG ZEEH| L IRAT 5 2 & T L EET=, 1§57z C6-ApGltn /~1( K1
TN E T, BIROREEE, IR KA RN, v L KD SV NI O BRI 21T -
77 6T, filaE W2 invitro B X YT v k& W= in vivo MIRIREME O R 21T - 72,

[#2 8 EEE] C6-ApGltn /A R Z LTk
Effi¥ 7 F > (Org-ApGltn)/~ 1 K 7L & b
e U ClER, ME DR BRI O b
7eino T, —J7, invitro 3 X OV in vivo FliiEIR:
M FEAR Tk, C6-ApGltn /~A Kz 7 L%
Org-ApGltn & Ebi U CHETEIZ M 23 B2
L 7= (Fig. 1B), t'L > % M\ 7= C6-ApGltn
NA R a7V OBUKPERAT TiX, Org-ApGlin
A Ra g e g U Cae i 8N L7z
7o, BUKBIZRER I DAFAET 2 2 L B2
Lo e, S BT, KEEMAANE T
Org-ApGltn /~ A4 Fw 7 v & g L T
CO-ApGltn A Rt Z/LNEA~DKRDIFEE  pig, 1. (A) Synthesis of C6-ApGltn by reacting
ERFEICE»s T, UEORENL, primary amine group of ApGltn and hexanal followed
C6-ApGltn /A R 7 UFEA L72~F /L by hydride reduction. (B) Evaluation of cell migration
FEF L OBUKMEME AEAIC L 44EH&E DA into C6-ApGltn  hydrogel observed by confocal
B~ & o7 oiz, MR MEL M L microscope.
leEZLNT,

[#53%] Co6-ApGltn /A Fu 7Lk, EAINT-A~F U VER O B YER EERIC LY
BRSSO (b 25 U, MIREE L2 B, R L= i in situ (LR O 7L T
DO, A7 ZE VT ¢ BAITREE . HRRIR M 2 3 iafE 2 721 R e Z L OFiEns
WEETHDH EEZ BN,

Development of cell migration inducible hydrogel composed of hydrophobically-modified fish gelatin
Yosuke Mizuno' and Tetsushi Taguchi'~

! Graduate School of Pure and Applied Sciences, University of Tsukuba

2 Biomaterials Field, Research Center for Functional Materials, National Institute for Materials Science
Tel: +81-29-860-4498, E-mail: TAGUCHI. Tetsushi@nims.go.jp
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B RZIRRL=2 VNV En, FOSIVICET S8R

FORX TR A M T
OlliA  #ERRS, |®EF FRIE, =#H 1M, /NG 8

[#5] Mk THICBN T, WY RSB OREHIAR IR TH D, ZivE TITYIFEE TIE,
AR D 3 WICHHARIE R Z BT D720 DO &R e LT, IREIZISE LT A FaZ b7 St
B & 37 (AVGVP) 42-D88-CL (coiled—coil unit bound ELP; O-CUBE) #BH¥&L7-., Z Ofh4a
KRR, IREISE L CHUKMEM B ERIC L VEBET 2T XAF U HROBUKER Y X7
F K (AVGVP) @ 42 [F]< Vi LEZSI, ELP O 72 B E A B AR Y 7 AR5 X Uk DSS, fila & v /8
JERITORER T2 DT T RT LILRE&EIK coiled—coil #1E&# T 5 Coil-LL (CL)
MB7R 0 =T AF U HED (AVGVP) 42 DI1E72 5 X212 K VIREISEIZ AL Ra kT 5, 20
A Ra i, ARESESCAESIEICENTEY, NNV EREZFETLIZ LiITE YT
NOBIZHETHZENTE L0, M LFEORGHMEIE LTHERTA ZENRTED, &6
2. ZOREMBEREIZEBRE LT, 20X N EICHIBESERR AT 5T 5008y T a4
X275 (BSP) Hiskd RGD El 4 A F A L 7= AVGVP42-D88-bRGD-CL (bRGD-CUBE ; B-CUBE) ZBA%s L
7oo ABFFETIL, T D B-CUBE % 3 IRICHHAIERL O BEA B E LT MEEERSMA (hMSC) OF
IR LRSI X A ERRk O E B E LT,

[5268)] CUBE # o /R BT KIGEFEHRIC L > TR S, =T AF U HER T XTF REFED
K51 CTdH A Inverse Transition Cycling (ITC) VEICI DERIL-, B L= 78 %
PBS TR L. BEISEININA RaZnfbd b2 o R 7 BRI 15 T-, fRERBIEE ORIE 21T
VL INRIZ K D7 AL O AN LD Y b DR & AT > T, FTo, CUBE ¥ /"B Z=a— L
727 L— K BT, hMSC Offifid B25CHEFERE & -l L 7-1%. ‘B biBEsstiz s 2 & T2 &k
JETO hMSC OB Ml LB EZ 1TV, B O~ ——THDET NI T AT 7 X —
£ (ALP) {EMEAJIE LTz, 3 ROt E W CEIFMI M EFFE 21T 5 BRIZIX, B-CUBE /~A K&
ZOVNIZMSC Z# A ST P55 Z Ik Fey 7Ly bEERSE T, 3TCITINET 5 =
ETAA Ra Ve LT, T ZICEFEMMEFERE AN 5 2 & T, Mlaonabz kg
L7,

[FEREBR] BRI LUI-Z X7 EEEIZ0CULEIINET S22 XS Rafbd b2 &
R LTz, ZDX NI NA RaZ i, MHEEBEENEOR RN HIREISEEEFT 5 2
LR ENT, F£7-. 0-CUBE & B-CUBE # 7L — hiZ=— L7~ T hMSC %

BELIZEZ A, RGD BHINFLET D B-CUBE _ETOARMBDOBESE R H - 7=,

B b EL i A2 -V 7= B-CUBE T hMSC OB/ bifEm 8k T, £2%

M5 12 BRI EIEMS b~ — 0 —Td 5 ALP &M E R 5 72912 ALP O LE

T& % BCIP-NBT {88 & WV CYta 21T o 7=, ‘B bisEhs i Chs % L7 fila

DY S 7= Z & 76, B-CUBE L COEIFMM~DSENARETH D Z &N

RENTZ, T, B-CUBE /N Fu 7 /LNT hMSC @ 3 IRTEHF R AIETH D =

LADAY BRSSO R TIE 2 RIE DA & FEED ALP iGkRE  Figure 1. B-CUBE
I L0 B LA R S T L TR, hydrogel droplet

Research of protein hydrogel for bone tissue formation

Ryotaro Yamamoto, Yasumasa Mashimo, Masayasu Mie, Eiry Kobatake
School of Life Science and Technology, Tokyo Institute of Technology

Tel: 045-924-5761, Fax: 045-924-5779, E-mail: yamamoto.r.ah@m.titech.ac.jp
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E7LOVEEZRAV-RBRS/ J74N\—— FORIE L EBRER
HRaEEA~OGA

VRUCER R R A B AT ZE R, 2 U IER R A A
Ol P!, AfRE #i%FA o', RS, MR sl e Ed !

(5] Z2< DBERERIIBNT, MlE7 72300 vy — LEOBWARTERINS, L
DL, RO EZETAHLEMEBMIBLI T S AaOEIRONE- A7 70 ABEERICE L.,
WEL FIZMRE L CLE ) TmDORIMEMEEHEFF CX 70 2%, ERLORBEZ R T <, R
EEWMxT [V 7 Noldss) OBNPRBOMEL S 25, £ 2 CANE S LV—7 T3k
N ) T ADEFEHEB G THI T A U BICER LTz, &7 m CEBIIRARMECREHME & L
TOKEEZ T T <, MilaRm o CD44 EAAAEMT 2 Z & TRl AR b MERERFIC w5 L
TW5, LLaRnbeT7ive CERIIWAKMEICENLTWD S, T 77 A4 N — DK ORI
HFOREEREFIIRECTCH D, BRTIE, L7 ha A= 7¥ECE DT ) 77 A N—HEROE
WE KON, in situ ZBEIEIC LD e T aana RS ) T 7 A 23— — FHNFES)DIHKALIZ DT
Bt g, £, ERE b REHMESEMIANEDE) 2 TRl L7265 58 b 0 TG+ 5,

[5EBR] v 7 ve U ERMW < 1,000k) % (L&A L72#% . PEO, milliQ K, NN ¥ X F /LR AT
SRERAL, e A UBR ) v —RRERE L, (ERLEBERET LY ho A= 7k
lZCe a7 7 A 83— — FNHANF)DOER 23 772, HA-NF {ERBIC 1T DR,
W L 2B o e i T IAEE(SEMIC TR L 7=, F7=, E L7 HA-NF Z LR VA
FREZARFVEEFTAEBEARIZFNENZH ) — VIR Tin sinZBE LT, D%, =X
J—v, milliQ 7KK OV AREE i C R e L=, IRWWNT. IEH B b RS SFHIR(NHDF) 2 v
T HA-NF [T 37°C, 5%CO, D THiaE Li=t%. SEM (2 K 2 REFENRHE 217 - 7=,

[(RRLBL] eT7va BT ) 77 43— — MHANPHEEIZEWT, BELKIKHOI L

\Z& V. Fig. 1(AICRTERBBR A T2 ) 77 A= — G hi-, ZORBELY HA

PEDE WM RER O LN FRIE SNz, 72, Fig. IBWIRTE Y insitu Z24EEIC LD 77 4

N—OFENEERIET THRFESIN TN D Z &R SN2, BRI O HA-NF (XHkiHE O 5% 7 % fife

RTE ., MLV AD D RN RIS Tz, S 61T, BE#O HANF lZe 7 bme =4 —FI(C

K50 bR I NI, IRWT, NHDF & W BRI K D Hilu oS K& < B DR 1 5

bivic, BN—=H T A LIZEE LI NHDF (3 T ) THE L, Mlags R oA <MmELT

WHDIZR LT, ET7vr S ) 77 A 3= — MHANF) TILASLHTHAS L, Bz

MEFF LIOIRIE CHEMEO TV A DR FAFEL TV D Z &R ENTe, IN—=H T A LD

NHDF Tt S WERHE OGFECHIRA e Tva Vg ) 7 7 A N—Z B0 IAA TV DHEE

TR SN, LEORERLD, % (A) (B)

LiceTva @l ) 774 /3—2—

MIMfAFKE DO CD44 & & 7L m D

FREAERASHERE L 72 23 & | Al e i 2 41

AONLEMTH LD LR sz, Ml

MEAZMATEZHRTE IMBAOE

BEME L THEERICERRTE S &

s h 5, Fig. 1 (A)e 7 a ) ) 77 A= —F,
BEBIKTF O T N0 VRS ) T 7 A /8= — |k

Development of nanofiber networks based on hyaluronan which enable 3D-cell culture suppressing

cell spreading

Ryuto Kawanishil, Megumi Kubotal, Motohide Aoki 1, Hidetoshi Kumatal, Tomonari Umemural,Tatsuya

Uchida',
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HROEGLIEDSFERI ) VEOEBAA VIZKE7ILIARE L &K

=gk i

VHORR R B TR ERE, 2 U R R PR R T 5E R
ORI FF&!, KM #—? Ohk K b?

[#Z] U4E, KU U S ERPolyP) LI/ MR A B EEEEFL | 12k
WO S IkmicF S L, 2O REFHEHEICHFSTHZ LN
WEINTe, ZOkD I 2 CHAEERED BREME L E o
A A~T VT NELTCORRAPMEENS, LLERS, £
DOAEBREREIZ 012 5Tl 72, PolyP D& & A 4 & O
AAERSRCRIE S~ D TR STV LH08, 88 100 LLT
DAXST 1 PolyP 12BN\ T, o FEARAFMEZ E L7l &
TR, £Z2T, AFETITESE 100 LLF O PolyP % H
W, FUBREER L ORIEIC KT 2 HE D FHEA2HME LT,
[EBR] $HEDER D PolyP (D.P=14, 40, 100)& Ca A 4 &
DIREGIZL D 7 ALK 2 58M L 7=, PolyP /KiAi#4(0.0625-2.0
M 2 U VR & AV T L S 7 A (CaCl) YR (0.0625-2.0 M)
Z1:1 TIRAL, ZO®RITWLEFME LT, £/, XA 42D
WL TR D 1= D[RO EBR % 48 7 V2 T A (CaNO)IRIK %
HWTITo 72, itW\WT, $HE DR/ 2 PolyP A A A1 FHAM
DI=HIT RAW264.7(~ 7 AEE~ 7 v 7 7 —3), HUVEC(E h
178 PN R HERE), MeTSA(E b HEZAfAE), NIH3T3(~ 7 A #riE 2EH
B2 o6k L CHREE D B2 5 PolyP(0.0001-1 M) % Z:F&#% 12 h 412
WST-8 Assay /Tl EME 2 F - 2 L7z, & 5, RIEIxHT
% PolyP D% %3 li4 5 7=, ELISA (2 XV PolyP %%
12 h |2 RAW264.7, HUVEC, MeT5A @ TNF-apE 4 &% 1@ L7=,
[fER & 2] TAEN 14,40, 100 O 3 FEEHD PolyP & CaCl,,
CaNO; #iRH L7V E AR &R 72(Fig.1),  CaCly, CaNO3 VN9
NOGE BRI O T, VL OBREREITZE DO 22057,
F7o. MRAGFRFMOMERETIL, 4T X ToOMIZENY
TI2h RS CEREOIMU ETIEay be— LR il LT,
50%LL FOEFREZR L TWE—FT, 0.01 M LLFORETIE
48 h FFRThH 80%LL LD m W AERFEREZ R L T e, MiamEtERE
fili TI& PolyP DEHE DIEW DT 572 0> 7= (Fig.2),
—77 T ELISA 2L % RAW264.7 @ TNF-oE A B E RGBT
I%. PolyP D#ENE L 72 51250 TNF-o BN LT-, £
72, $HE 14 @ PolyP @ TNF-afE/EBiI 2> b — L& bl L
THERZILR D> 12(Fig.2).
PLED X SISy -8 PolyP [IEHEIC L 0 K& M o
BoRT ZENRIB S LT,

[#%E] PolyP Z42Mk L T\ =72 W= ) ¥ = T ¢ 2Rk EtEIC

£ qh
"0—P—OTP—OTP—0O’
o Lo l.o

Fig.1 PolyP Ot 741 (1) & Uf PolyP
& CaClh DIRAIZ L B 7Rk (F)

Fig2 RAW264.7 ® TNF-a /4 &
() LHipEfs ()

JEHEL £,

[2% k] 1) J.H. Morrissey et al, Blood, 116, 4353—4359 (2010)

2)M.Sakoda , S.Ohta, T.Ito et al, Biomacromolecules(in press)(2018)
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Preparation of bifunctional scaffolds for photothermal therapy and tissue
regeneration

oXiuhui Wang'?, Naoki Kawazoe' and Guoping Chen'?

1. Research Center for Functional Material, National Institute for Materials Science (NIMS)

2. Department of Materials Science and Engineering, Graduate School of Pure and Applied Sciences, University
of Tsukuba

[Introduction] Breast cancer has become a major threat to female health, whose morbidity and mortality are
increasing worldwide. Although surgical resection, chemotherapy, radiotherapy and their combination have been
widely applied in clinic, these conventional approaches are reported to sometimes induce adverse effects such as
tumor-initiated breast defects, drug resistance and tumor recurrence. To address these issues, it is desired to design
and develop a bifunctional scaffold for realizing tumor ablation as a safe and effective method and simultaneously
achieving breast reconstruction using bioactive scaffolds. Here, we prepared a bifunctional scaffold for
photothermal therapy of breast tumor and adipose tissue regeneration. To do this, highly porous gelatin scaffolds
incorporated with gold nanorods (AuNRs) were prepared by a freeze-drying method using ice particulates as a
porogen. The AuNR-gelatin porous scaffolds exhibited not only effective photothermal ablation of breast tumor
cells under near infrared (NIR) irradiation but also promotive effect on adipose tissue regeneration.

[Materials & Methods] The AuNR-gelatin porous scaffolds were obtained by freeze-drying the mixture of
AuNRs, gelatin solution and ice particulates. Briefly, AuNRs were synthesized by a seed-mediated growth method
and were characterized by TEM and visible-near infrared absorption spectroscopy. Ice particulates were prepared
by spraying ultrapure water into liquid nitrogen and then mixed with gelatin solution containing different
concentration of AuNRs. The constructs were frozen in a silicone mold, freeze-dried and cross-linked to obtain
AuNR-gelatin composite porous scaffolds. The composite scaffolds were seeded with breast tumor cells
(MDA-MB231-Luc) and cell ablation was conducted by NIR laser irradiation (808 nm) in vitro and in vivo.
Furthermore, to evaluate the effect of the scaffolds on adipogenic differentiation of human bone marrow-derived
mesenchymal stem cells (hMSCs), hMSCs were cultured in the AuNR-gelatin porous scaffolds with adipogenic
medium. After 2-week culture, Oil red O staining and adipogenic gene expression analysis by real time RT-PCR
were performed.

[Results & Discussion] The AuNRs had a
rod-like shape with a dimension of 66.1 + 2.3
nm X 13.6 + 2.5 nm (Fig. 1A). Visible-near
infrared absorption spectrum showed that the
AuNRs had a strong absorption peak in near
infrared region (Fig. 1B), which is beneficial for
photothermal therapy. SEM observation showed
that the AuNR-gelatin composite scaffolds had
spherical pores with good interconnectivity and
that the AuNRs were homogeneously dispersed
in the composite scaffolds without aggregation
(Fig. 1C). The AuNR-gelatin scaffolds had a
high photothermal ablation efficiency of
MDA-MB231-Luc in vitro and in vivo. In
addition, the adipogenic differentiation of
hMSCs in AuNR-gelatin scaffolds was confirmed by the formation of lipid vacuoles and the real time RT-PCR
results of adipogenesis-related marker genes. In conclusion, the AuNR-gelatin scaffolds showed a high potential
for simultaneous photothermal ablation of breast tumor and breast regeneration.
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OfFfli% 1. Li-Jiun Chen!, AJFREH 2, PIFEAE 1. BTHMRH 2, FR3LF 1
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A, AR OO A ~ A 7 2 ik T > T ICHEET DT~ 7 (Organ-on-a-Chip) O
M ENANATOITEY | REBIFISOCEFAA YV —= 2 TR E MR- nTns, =
F TSl T > TR ST E 7223, MR Z SR & Lizlgas T v 7 O®EFNITIZ &
Ao E TR, SMEREIE IS 3 R (RPE) & 7Ly 7, BHIILE N CTH D IRIEED &
i% Y . RPE J& % 4k & 3 2 4MAKER % BIFY (oBRB) ASRKSIE & MR o W/E B8 2 HifE L, 18
D TR M 2 RF L T D, MR RIS B W TUEIRES AR D & OJR T A 1L 73 Z @ oBRB %[5
L. AR TIN5, £Z T, KFETIE~A 7 0ifiigF v 7HNIC RPE, 7v vy 7R, ki
7 & % 2 SMAIKERFE O 2 B L L. oBRB (ZI81) B HE Z 154 Al BE 72 MR FBe 5 L O BRI
B A TZ,

[£5%]

R LI-~A 7 afiiT v 7% 2 EiEEZED, EToORKREZAER s TnD (¥
1) . FEBBITEEOTRBEIC~A 7R A RNT LA 2K LTEY . b MESEIRN BT
(HUVEC) .| b Mgl (NHLF) 2@ 7 470 /=7 b hr B DRAE
WRaFRREMPBOT ¥ o RVICENENEAL, TSI ET%, BEER M- LTz, £ %=
NR—Z TRFE AT, MENERR Lk, EEREKIC RPE Z2853% 525 2 & 12 X 0 SMARE R % 2
M L7, FEIZCTRPEE, MEICTIREE, ZAERTT vy 7HEE2EE L TWD, ~1 71
WMETF > 71374 NI VT T 7 01X THERLL 728U AR ) O A F vy %4 (PDMS) %k
LE®S, ER LT,

[#5 5 & 552

HUVEC /X NHLF & @355 1238 C NHLF O E RN ER L. 3 IRcllEfE 2925 =
EPBIE I, TRERREICBW T E A%, FEKC RPE OREKEZEALTZEZ A, 3
WOt 2 )5 RPE @ 2 % CT& |, ~ A 7 u il T v 7 WIC/MAENRER: 25 5 L &2 B C&
7= (X2, £, BRI LZET VIR LTl etaZE 2 L, iRk z2i7-72 & 2 A, RPE
JE DAFAEIZ L - CTHEIBBOPRD DL S0, MEHEREREIM & L CORENRIR I L7, 5% M
JENBREE A I (R, KERZRIREE) 5 Z & TR BRICE T A2 WAE A InE 2% E L, 4+
A OFEETT V& L CRHMliZ1T ) TE TH 5,

1 2 B 2 SMEEEESET L (B B, A Mmoo oR
478 RPE, fkt7% HUVEC)

Microfluidic cell culture model of the outer blood retina barrier
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Establishment of Disease Model Using Nano-patterned Scaffold
o Chia Jung Chang (Presenter) "2, and Akiyoshi Taniguchi' 2

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.

Introduction: Biomaterials topography provided a powerful means to study the influence of extracellular
matrix (ECM) topography on cell behavior. Cells are known to be surrounded by nanoscale topography in their
natural extracellular environment. Mimicking the natural and abnormal environment of the cells by nanoscale
interface is critical to understand how cells modulate their cellular function and activities. The purpose of this
study was to evaluate the in vitro effect of surface topographic features that mimic the abnormal renal
mesangial matrix on cell behavior. Mesangial cells are specialized cells in the kidney and play an important
role in generating and controlling the turnover of the mesangial matrix which provides structural support for
integrity of the glomerular capillary loops and mesangial matrix homeostasis.

Method & results: To mimic the physical cues provided by the ECM, amorphous TiO; nanogratings with
specific dimensional and geometrical characteristics (nanogratings 80 nm wide and 80 nm apart) were

fabricated. An immortalized mouse mesangial cell line (MES-13) was cultured on the various nanopattern
(cross-link, fibril-like and unpatterned) surfaces and its’ morphological and functional changes induced by
topographical interface were evaluated, including cellular alignment and the expression of different ECM
proteins. The mesangial cells cultured on the fibril-like surface adapted with an elongated morphology. In
contrast, cells cultured on the cross-link and unpatterned surfaces showed no elongation and limited spreading.
Additionally, immunocytochemistry showed lower levels of laminin-1 and type IV collagen synthesized and
higher levels of type I collagen and fibronectin produced in cells cultured on fibril-like surface when compared
to those on cross-link and unpatterned surfaces. It is well known that laminin and type IV collagen are the
major ECM components in mesangial matrix, whereas novel synthesized type I collagen and fibronectin were
detectable in abnormal situation such diabetic nephropathy.

Conclusions: Our data showed the fibril-like nanopattern surface influenced cell morphology changes and
ECM protein synthesis.  This study evaluates the potential for establishing a model mimicking diseased
mesangial matrix to better understand of the interactions between cells and diseased environment.

Establishment of Disease Model Using Nano-patterned Scaffold

O Chia Jung Chang (Presenter) 2 and Akiyoshi Taniguchil’ 2

1.Cellular Functional Nanobiomaterials Group, Research Center for Functional Materials, National Institute
for Materials Science, Tsukuba, Japan
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R - BEIEAARMEEIC BV TEN B RIEM AR D D, FEBIZRBRNED LTS, A
1>k D Epigallocatechin gallate (EGCG) 1IHRIEFDIHNRAFFO L DD, ERNTOEHAEID
B L TORRITITE R 2 ORMA KT, TEEE OI1X. EGCG LB T F U 2 bFRICHE S
w7 EGCG #iHaE 7 F 2 (EGCG-GS) #MFET 5 L & bz, ZNICEZIMEVLE A i L 72
VhEGCG-GS DMENT-BHAERE TR T EZ2HOMNI Lz, LLARRL, SoN-HEEOEE
IZDOWTOMEBIZIZE > T, AL TIX, EGCG & BT T ORLA A 28 b S8 7 A
® vhEGCG-GS &, 7 v NHFEENEKIBET VEHNT, 34T OFE O 2R A7,

[5=5]

YT F NIER G RO TypeA ¥ 7 F > %, EGCG IFH#40> S S vz EGCG & iz,
WREFOBLA e &2 25 b S 72 EGCG-GS /KIS TER L. F DB % 150 £ 24 BEE
ZEMENA TN VAEGCG-GS Z1ERL L7z, &Rk, EGCG 73 0.0007wt%lZxt LT, BZF % 0.01,
0.1. 0.5, 1.0, 2.0 wt% & 2k &4 5 fli¥H D vhEGCG-GS % &% L7=, VhEGCG-GS DR K O 1H
PRI, EERE BRSNS CHER LT, BEREEREMIC X, 8 WlinO/EM: SD 7 v kN DEHZETRIC
EAE 9.0 mm OF KA L, B2 A U CEii L7, A 4 8%, BESEHE AR LpCT
WX FRRERIE, ~~ hX v Y- AT (H-E) 4t v.goldner Yot (FIX) 12X DAAKR
TR 21T o 7o, FEHFRIRHMIC T, —JeBlE 0 i & Tukey 4 WV,

[F55 & B

0.01wt% 1 7 F > CTH B L 72 vhEGCG-GS Tk, A

R DR OARIMERL T E 2o 72, 0.1wt% BT F

v CHHEL 72 vaEGCG-GS Tl BAE 725 e 3

A Lo T2, D vaEGCG-GS TlE. &£ b

Y I F U BEOHEMMIES L, Bl E SIS

H—0. BEEMET L7z, v.goldner Yutamifs: % fife

BT DHE R T (HE) OLREFIET

F U ENZEUY VhEGCG-GS 1 EEWZ E NG E

7oty WIHNORES RENICHA L7 EGCG &
M—EThoTeZ L EBETDH L, EGCG DIKIR)

RERBETLH7-0I21F, —CEDOETF U NMAET

HBHZEDNRALMNE ST, 2R, BETFUNE

KRIBH O ZHeERT IR E IS T D RIGROANR—AA—F 7 L L TfEbIL o) L HE
BEZND, £, BT F U BEOHEMNN, BEOLREEZD DI, BN 2 T OB %A
ML= LHEZEnT-, YL EX Y, vhEGCG-GS ICEENLH BT F L HEOEIL, HEED
BEICHE L B2 HHENREBINT,

Epigallocatechin gallate-modified gelatins with different compositions alter the quality of
regenerated bones

Eiki HARA', Yoshitomo HONDA?, Osamu SUZUKI?, Tomonari TANAKA*#, Naoyuki MATSUMOTO!
"Department of Orthodontics, Osaka Dental University, *Institute of Dental Research, Osaka Dental
University, *Craniofacial Function Engineering, Tohoku University Graduate School of Dentistry,
“Graduate School of Science and Technology Craniofacial Function Engineering

Tel: +81-6-6910-1514, Fax: +81-6-6910-1514, E-mail: hara-e@cc.osaka-dent.ac.jp

326



1P-072

B2 VNV EEREERTAN-ZEFILTILOAY I EMET «
JOA4 VDR

VEZE - RANPEERINR AT IS AR REER FIBFEERRY, ? JR3E - RN PEEHATR S0 serE
RN o A —, TN RS E W AL A e BT
Okl 7Y Wis BIE? 8 ezl

()7« 7 A 2 (SF) 1B EFET HHHMES X7 B CNBRILEGED U 2 7 2372 <,
T ANV AR R AR EICRIBIN T CE 52 Einh \ﬁ%ﬁ$%®ﬂ@E%ﬁﬂ~®f
HAPREI SN TW5D, —F, MENZMEL EORIERMICEWOTITMaERZ 75Dy
AT URT A /Wﬁﬁﬁﬁ CHEL L, MRS E RS 2 NI B %ﬁLTNTt%wiw:
H I (GleNAe) HESHZ R L THRATAZ LML ENTWA L], AFZE CIIEE RS/
(LSRRI TIEIC L o TRIEER M OBEETEN B W SE ZEHT 52 L2 HAYE L, 24U E TIT GleNAe
DZHENN -7 vFLF b4 —RZ (GleNAc2) ZALFES L 7= SF O/ERIZ 1TV, GleNAc2 (&
fifi SFAIZB W CIAEN R OBEEMEN M LT 25 2 E 2L L=[2], L L7AR2Y5, GleNAc2
TEMMTHY, F2T7 7 UEEE B E L CTHEED GleNAc s G LT G im0 S E ks &
NI B EFEBETHEE RV AEERA 2 RT ZENRH SN2 EnBH 3] SEAFTRS nBE
GlcNAc Z{&fiffi L 7= SF (SF-GleNAc) DYEH Z1T > 72, & L T, SF ~® GlcNAc MDA & A GlcNAc
DT )~ — DA LR T D720, SF-GlcNAe & L7 F o & ORI ANEH O Z1T -
72. F72. SF-GlcNAc &g 2 o X7 E L OMBEERIZ OV T B RETE1T 272,

[52BR] SF-GlcNAc DERLZ. ZHE CLEET A D VS THALS T XNV EDKIST R 7TV =
IVEBEIR L U7z GleNAe 12 X A Al b SF o 7 2 i L oL e Tir- 7= (Fig. 1), 'H-NMR A
7 M VIEE/K T T Bruker Avance 750 ZHWTHIE Lz, L 7 F o & OFRGHRMAAEH OFM &
LT, SF-GleNAc HDBWIESFEZa— R Liz~A 707 L— hDUT)L~DRY =) A/NEIREE
L7 F v (sWGA) DWAEBEDEZ ., B4 F U 1Eq# sWoA KOV A %o F—PEE T e 2 H
WeT BV s B TF UL R X —BEAREIC K VTS T2, £2, SF-GlcNAc & D \U)ME SF
Da— k7T )VIZKBELVIER LT AI U ERIML, Z0®%ILT A I U Hik%E 7= ELISA
EEANT, TAIVEOMAEEROFM T - 72,

[#5 5 & £%2] SF-GlcNAc @ 'H-NMR A2 RV TIEN-T7 B FLEED A FLKFEITHkT 585D
v — 27 NELILT GleNAe DIEEREANHER IND & & BT, IREWEEAM D SF & GleNAc DIREM D
AR MVZBITHN-TEFNVEDATFNIKFEELT T = FREEDOB- A FNIKFED E— 7 T/ ED
e s SF-GleNAc HHOMES A &% IwthEHEE L7z, SF-GlcNAc = — h~A 7 a7/ L — NI
HéW%@%%%%%&k&:%SFZ—FV%?D?V—Fﬁ%A%Lwﬁm# L BT,
Z DFERIL, SFITEA ST GleNAe DT /) ~—MEKER LT S 7 XL & ORI EICpREA 2%
B L TWA T8, sWeA 12 & » THEMICER S -

e ERBT S, LT, SF-GlcNAc 1L SF L0 &5
AIVEBMWHEERAZRLIEZZ E D, SF-

GleNAc |ZFEERMA D BGMELE L THEZITH S

AREMEDN D D,

[1] Ise H. et al., Glycobiology 20, 843 (2010).

[2] #&REED. 39 MIBARNA F~T U T VFERK

T REatE, 226 (2017). [3] Ise H. et al., Genes

to Cells 22, 900 (2017). Fig. 1 Chemical structure of SF-GIcNAc.

Preparation of N-acetylglucosamine-modified silk fibroin that interacts with cytoskeletal proteins
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Fig.1. Construction of dermo-epidermal gingiva/mucosa Fig.2. HE-stained images of 3D dermo-epidermal
equivalents using the layer-by-layer (LbL) cell coating gingiva (a) and mucosa (b) equivalents consisting of
technique. HOMF and HOMK (a) or HOK (b).

Construction of three-dimensional (3D) dermo-epidermal gingiva/mucosa equivalents using cell
coating technology
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/—%4
O #EL?, W JHERE, A& =K% gk oh—!
(=]

PR RTESHEIE (NPC) XA AR T D == —mr >, U T, VI35 RedA b
Wb D2 L0 n, R—F Y UIROHEMBE L & OFRHIARIEROIREICHEZ Th 5 & HiFF
STV D, 2018 FFiTiZ, LA D iPS ML L ¥ 1572 NPC Z HIW T, /S—F Y IR ITx LT
ABAE AT 5 BRIRIFZE B BRA S D, E72U04FE, iPS Ml kD NPC 72 b RKigmiika FAE I
LI2OOMTES B, AFE - SRR E BRI IS 1T 2 KR O BAERRIC LGN ST, L
L7l B, EO X ) 7o Baf L0 LI 1X, iPS AL Sk OF Rl 2 R o R I K&z o
EEE G D FIENLETH D, £ 2T, AR TIXPS Milah 553k L7z NPC ZZh=/ 0D
MR/ D 12D OB FIEOMN # B E LTz, & TR T, ERRERT (EGF) 23 NPC
OIS EAREST 5 Z LIZHEH L, EGF 2 RIICHE T LIS EM 2 5%E L,

[F5r]

EGF 0 C AK¥fi|Z Histidine & 6 D& S 7= EGF-His % KIFREHRIZ L o TH Lz, &% 7%
LTI HZ AT L— NRIEIZ, 11-Mercapto-1-undecanol }2 T} 11-Mercapto-1-undecanoic acid %
xR CE TR 2 -V T L AR OH £ 7214 COOH @ B CULAR L B 1 IB(SAM) & T ik &
w72, ZiLH O SAM i 12 N-(5-amino-1-carboxypentyl)iminodiacetic acid & O NiSO4 Z7J1 L
T EGF-His # [E (b L R AR A 1572, — .~ U & iPS #llfid & R M 53 # & 72 #% | Pluronic
F127 Ca— b LREZBUKIL LI2T 1 v > 2 (HERE L ., 2% B27, 20 ng/mL EGF, 20 ng/mL bFGF,
$5 L7V 10 nM retinoic acid Z %A1 L 72 DMEM/F-12 5 A -l C=a—n 2 7 = T #7712,
6 HIME5#E LIEAE 100~200 wm OMMAEHERZ IR S 7o, B Sl Z2 o s, HE
[l CaefF ClESE S H7z, MMOEEE L /38 4 BIFR D RT 2 & THOLNICMIBANIZIHLT 2 NPC
~— 1 —FDIBL A qPCRIEIC LV 737 L7215 b7z NPC % EGF-His [EE LA FIZTHE L,
HYBH R 2 AR~ 7=

[FE5 L B2

Za—B A7 2 TEHEEEV KL, gPCR 21T 7o bR, kK
R0 IR$ T Lz, Kok~ ——T&® % Nanog & O Oct3/4 O
FEIXEA LTz, —J NPC O~— 7 —"T&H 5 Nestin DIEIHLIL
e ER LE S REBERICBTRbEWEEZ R LT,
EGFR OFHEL G [FEE T o 72, 155417 NPC %4 EGF-His [EE(k
FERCHEFE L 7= & 2 A, NPC IZRHEAY 72 IRt OHE H RS %
e L CHGE L7= (1), EGF-His [E @ b5t ETld, COOH
DRI D0 b TR Hiv, H854% 7 B B
D3R 3AFITHEIN Lo, —J7RS3b iPS Ml EGF-His [E &b
BUZHIRaEE U7y o 7o, L EDOFER & EGF-His [E & b M X,
iPS MifE 2> HFFE L7 NPC OHIFEICAN THH B2 B D,

1. EGF-His [EE(LHAR
T4 HFEEE L7 NPC OLLAH
AWML, (A F—nn
— 1200 pm)

Culture Substrates for the Efficient Expansion of Neural Progenitor Cells Derived from iPS Cells
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EENDONRMICE—HEEZDET 2=OD VAT LR

'"BILKFEXREREBIPHER (T%), "EURZREREGREMNELEER (Kinr/ N\17),
‘HE - MMBIRHEE, ‘BELEFE R
OFf ZH' mix X'’ F)l F&° BH#H KEY RE =SL'EF R}

(#E] QuRICE—HIEEZ KO3 OMILIL. MK aEETM. H LS M. MEREROHK

REERRLGEHETRELEINTWVS, BE. W OHWDMIESBEENFET 5. FTEHENL
SEHEEMREEA OCHSESEEAEEN G ED T7O—Y A F A M) —EARELCHAVNWLOATINS,
LA L, COFETE. HEZENTAEOICHVON L IRNILERINEFELTLES T
&, HIBBAE~ADEE FICHREOHFMHELLLGLE) NEESh, ERICAVWHIBZ2HT HF
FELTETETHIEEZ NS, Ff-. BEARZRLEAICLINHELETFONSGNA., COF
BT, ERIZH L TEELHD/NN—a— L0 T =B EDAEZFRA LA ITNIXE 54
EWVWHKRELMEZIEZA D, EFETIE., HEOXREZTZOEVZFAL THRT SRS BHIZE B
EBVRFESAFAINBOTLED., EERZOEEMBIIERICEBTETRVEVSIRALH
5, COEXIIT, EWVERERIELENSTHASHIRRERIZE T, HROERE - BRI 570
DRBELGHEDN. BRTEEELLGVWEEDLELEFL, TITAMETIH. ChETOME
NEERMTOKRAGREZRAR LB AT LOEBEEXBET .

[3EB8&] Carboxymethyl betaine (CMB), 3-(trimethoxysilyl)propyl methacrylate (MPTMS), propargyl
methacrylate (PGMA) MBS =THEEGREZ T ) —FPHIEEIZLYFIz, LTz P(CMB-
co-PGMA-co-MPTMS) (&, S 2AvTU U TEZEZN L TEMEABHS Bz, TDE. azido-
homoalanine (AHA) % C XRIGIZHT 5 CD4M4 FHEEHERTF K
(QQGWFP-AHA, CD44BP) %#. PGMA D7 I)L¥ > & AHA OF7 TR )

AEFOV Vv I RBICKYEMEZRICER LT,

EAHEBEARTHEIN-EMKRE L CD44BP ZiEFSEH-RY
YI—TCHEIN-REDOHMHEICOWNT, EHBAE, EEAE. €K
FHRNDABIE. LY microBCA EIZKDZRTF FEEEAES
KUORA N BEBEREANEICLYEFFEL -, SHICHEFSE
AVIRTFRICK DB EMROBIRZETMT 5-DICT V) R
FHAK (NIH3T3 #89). £ AR HEMAE (HEK293), Bfimke I
FEIZEREBHME (hDMSC) DEFEBEEZHE LT,

(BFREEE] EMARNE. BEAE. ERFEFNDIAIES SV
microBCA BIFE & Y. CDMBP N=THEEKREN L TREICERFS
NTWBZ EARSNTz, Fi=. CDU4BP 18 FBEFLThDKRY
~ _ﬂ%ﬁﬁiﬁ Iz 3'3 LT :E N 9 Y §’7 E@?F#ﬁiﬁ‘]%%?ﬁ“ﬂﬂ%ﬂ é #’L'C Figure 1. Phase contrast images of
WBIEMAM T CHIFERYEFLELZRT MMEA 4 B hMSC cultured for a day on the
£/X—THd CMB £RECSHABEEICEYBBLIECEITE  poamoororamen
B 52 DEEZ NS, CDMBP HHER ) T —(EERE~DHMAEHE  MPTMS,) and (B) CD44BP-
REE LHR. NIHTS & HEK203 MMEREISHRInmn o0t MOMBreoPaMA
Sf=MIZx L, hMSC TIRFRARBO b=, £, BHERE LT '
HRBRARTZEMIELGHEICEVTH, hMSC DAHAFRINDZ EMNDM o1z, ThHDFER
(F. RYT—ITHEEF S CD44BP 29 LT CD44 #iRZ AT S hMSC ZEIRMITHIETE S
CEETRTIDTHD.
Development of simple and convenient system for single cell separation
Airi Seki', Tadashi Nakaji-Hirabayashi'->*, Chiaki Yoshikawa®, Yuki Usui*, Takahiro Kisioka*, Yasuto
Nishino*
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DFRHEHMZEALEBRESESER) T — DR LMY VNV ER

VREVE K b AR Ay R, 2 BAPE K5 ORDIST
oJBIFFEAR Y, {ATATBESC L2 AL L2

[#Z] —KEOHAERY XFF FENEERNT I+ — AT 4 T ENDZ TR, Zony
B3R 2 ERE R RBLL, EMOEBEHERT5, L, ar7xA—va rngt s,
B R EDORERENE T 5, Fim, BMUX LRV ENEBETA L, TAYN, v —H{B LS
VAR ED T =T 4 VTIRPBIER I EIND, TNHDT 3 —)VT 4 > TIROZKITIL,
BUNRIPBEDaLy T A—a LA L CGREIZSET DMELOBRENMLETH H, —F,
BOKMEDOZELE b D7 a7 XA MU v (CD) 1TBKMELEMEEET L Z ENAEETH D, =
L 21T, CD XWEET X Mk L AR Z A S q

THZENRESNTWD, AWFETIE, Zo3 o &

7 g@ g ‘/7j‘ )< ‘—“T/ = ‘/%'ﬂj %%&%ljf%ﬁj\%f/ Solution Aggregation
27 BOAIE R E LT, B v —RETTE 5 |oamurodprotem | rogroneres | Moo roten

B A AR (LCST) 2R d AR Y (N-A Y 7 u . b
VT 7 VT 2 R) (PNIPAAm) & % 2787 ERRas < lution Aggreg'aﬁon

AL TdH D CD L7 % CD HA PNIPAAm L !
HAR (P(NIPAAm-co-CD)) 5K LT=, £7=, ET Temperature (°C)
WNERITBETHHYRXTZ LT —F A (RNase Fig. 1. Schematic illustration for LCST change of a

A) TAEFICBITS P (NIPAAm-co-CD)? LCST 75 tc?mpgrature-responsive polyme.r with protein recoggition
Lleos i Chiat LT (Fie. 1) sites in response to a conformational change of protein.
Z A Z 1g. 1),

[52B2] NIPAAm, 72 U oA JL3ZEEA L7 CD (acryloyl-CD) 3L N2,2-7 Y B2 A Y 7 Fn
S RINEDAFNALAVARF Y FICEMIE, ZHRFAKTIZHBWT 70 °C T 6 FHEAT L Z
L2 LV, P(NIPAAm-co-CD)Z &k L7z, 155417z P(NIPAAm-co-CD) % V » EEFEER (50 mM
pH 7.4) |Z¥EfR S, A 7 47 RNase A 35 JUOVEM: RNase A Z s L72B8 D LCST B % W)
HIEIZ L0 FHm L7, 36

[ 5 & #%2] Fig. 2 121%, P(NIPAAm-co-CD)% ¥AfiR & 7= KBk = 25 *
P RNase A Z ¥R L7288 LCST & & 2 X B L ORE /R LT,
XX, CDEAZR T2 mol%F L 10.8 mol%? P(NIPAAm-co-CD)i,
ZNZEH 34°C & 36 °C fFULiZ LCST 2/~ L=, i, BKkPED CD
BARNEHUVIEE, PNIPAAmM-co-CD)DH KL FEL D2 &% 2
bd, F72, A RNase A BENHEINT 5 E, WI LD P(NIPAAm- u o ¥
co-CD)?D LCST LK T L7=, 281 RNase A #2213 E W )E Y, P(NIPAAmM- RNase A conc. (mg/mL)
co-CD) & ZE 1 RNase A & OB EREINT 272012, XV BHEZ LCST  Fig. 2. Effect of temperature on
PET LT L B2 BND, & BIC, CD HAMRAHEL PNIPAAm-co-CD) presbitinee (00 mm) O
DJiH3, 2 RNase A JREOHENNIFE S TLCST N X VBEEIZIL T L content: 7.2 (e), 10.8 (¢) mol%)
7o ZHUZE, CD GAHEDm PINIPAAm-co-CD)DJ5 73, &V £ < DZ in a phosphate buffer solution
Pk RNase A & CD AR ETBR L TR Y~ —$OBUKIEAYR TS % (P74 S0 mi) with denatured
TeHEBEZBND, LT3 > T, P(NIPAAm-co-CD) IS 37 B % P(NIPAAH.I-CO-CD) was 2.0
T 2B 722 Wikl e L COISHABfFCE %, mg/mL.

Transmittance (%)

LCST (°C)
w w
o N

N
o
T

N
o
T

Design of Temperature-responsive Polymers with Molecular Recognition Sites and Their Recognize of
Denatured Protein
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mREKEET LIS HONKRY T 2O—)LOPEFERELEIC & HKFK
ERRAT

LR R R TR RS E R R,
PN R SR ICE A AR FE AT
Oy w5 ', BZA ', ke % | K2

[#E] KON ELZETAAKEEER) ~—ThAaR) VY tr— LT R ~v—
(PGD)NA X—=TZ U F R 7V Ea—b (HPG) 1L, {LFELGrIRE/R B DRI 2 A L, HEH
KRN~ —L B0 =— 0 B EHELTWDZ LB, F~T U T ILO43E T A2 i
E TV D, PGD 2N FERE 72 /Y Il 1 2 L TN D —J7 T HPG 130 It & & o T2/ L.,
T U NG LTS, E72, PCD X0 HPG 13 0 IR UHAZICHUKMED A F Lo, AF B E A
LTWAH 7, AFIZBWTHFRICHMEDIRN S 7 o iEE2TERT 5 2 ENmE SN TV,
PGD, HPG [X[F] UMEER, R U FETH- ThH, FIEEOENIC LV KinKEEEONEN RS
72, R ~—HEOYELFEIMEESC, R0 T OMEERANEILT DR H D, Z0
X 9 RS ES R ORI T =T VT VBT A 5 L TEEERRIRI 2 A T
MMV B EEZEZ NS, LML s DORY) ~—ICT ML ITHhNTnDHDD,
TNZENDOR Y ~—% g UTZBEORMEDEWIEI 5 22Tl /e, £ 2 TAIFZETIZ, PGD KON
HPG DAy IS ME DS AR B DFRAE T o D /KOS (B /K, K, REUK) Z2rEEfmEaEilE
(DSC) . ZFHNWTER(L LTz EHITH T L-ULTOZENEND 51 DE T D KFEE 2 thik1
MAECEL (SANS) JUEIZ L 0 fEbT L 7=,

(7))

PGD, HPG DA :PGD % 7 U MALEE, A A I U ABBLERIZ LV B LT-, HPG &7 =4 L BHER
EAICEVAR LT, B OMER%Z H-NMR, “C-NMR, 33 X OYMALDI-TOF-MS 54T -7~

PGD, HPG DK D E EA :HPG (43 T8 1, 659), PGD (4> & 1, 689) DA A 7012 HE D K AHE A TR L
DSCIZ L » THLNIZKDEMRT 2 e —0 b AKE, HEKE, NEKEZFEH L,
PGD, HPG %5 {-#& & AT : Do0/H0 IR AVABEIZ Z L Z 4L PGD & L < IZ HPG % 0.5 wt% CIAF#E L, SANS
HIEIZ L » ThHF UL TOREERT 21T o 72,

[#EFREEL] DSChoBEoN=TF v — b, T AEBIRE & RSO OIEE TE U HIKE
IS NEICED S TR TORBHIBWTHII SN, 20 OFREERITFEAK LS Fi
HZEHERLTED, 2 OREHFDH D PCD X° HPG DIEH /7 B AERMZ XFFTH5HDT
Hole, SHIT, KO ZNLE—hE, R ~—LmmMHAEEH L, -100C L FTHH 5 72
WeEENS TRHK B28ER) ~—IZOWTEHH LZE Z A, DIEEOHEKITHE > TREKE
TR LTz, I EE D E Yy PGD <0 HPG (37K HC 3 IRTEOERIRMEE 2 & > Tk 0 . BREL DK 1
IR ~—0NFT B KBELZ A THAEERLEZZDIC, BEEHORY) =F L7 ) a—)b (PEG)
X0 RBKPNEZ =22 ENEZBND, —J7TPGD X HPG D7) & o — VBRI PHE L=k 5y
FIXEEIESHIRR S A, OKY T & DKFEFREEDITE D T2DITHAE LIC K RoTa 2 & MBRm
S A7z, SANS JIE DGR, HPG [TERIRAEE, PGD (X7 ¥ = VERIRHEE ISV EGEE & D5 2 &N
RSNz, EHIC, L T VOBELREED a2 N7 X )b HPG Tl FIETOK
TN HER S 7228, POD TIIHSFRBICKFHRO L o EERN R bz, 2O b, SIEEN
HEINT 21206 > T FRE OKBEIEREIM L, Ko TNEd R ~—L KB EALZEEZEZDN
Bo ZIHDORERIT, DT ONEREEN KEDORBKORFHCHE L TWAZ EERBLZ, 20
53 DoV o 195 OKFIREE T LW ASA =T U T IL~ORBENIFIFF SN D,

Hydration State of Dendritic Polyglycerols Bearing Intermediate Water
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!Graduate School of Engineering, Kobe University,

’Institute for Materials Chemistry and Engineering Kyushu University

Tel: +81-78-803-6255, Fax: +81-78-803-6255, E-mail: ooya@tiger.kobe-u.ac.jp

333



1P-079

£ ZEFIFHIE L /= Fe;04/Au@SiO, 7/ EEHRFDRMEIERS < U ELELIC
K HEARSFIEH

R TERT WEBTFEE MER
O gk Fh!, Ay #2!

[#5]

FE IR T ~ V#EL (SERS) 1, L—V =M T T, &CROFT /R F-0Nim#ELTWD ER Yy
ARy BRI IV, £ ZINCWE LTIZERG T O TV BELD BRI N ABIRTh D, T772b
By WAE LIRSy T2 EIERICT NV 7 ) —CTRIHT2 2 ERRETH Y . ERZE~DIGH
DHFHINTWD, LL, 7~ BELOBRE L, ERD T OWET A MBS IKTFET D720,
& B T D FEE IR REERIE, oD T OWES A S OBINAKETH D, ARFFETIE, Ui
b =8k (Fes04) T /R +REIZEZWEL, S HICTA— L0 H MBI Z BRI, &7/
B (AuNP) OREFNZ GG L) 2 EERF2ER U7z, 72, HHAMNE D AuNP IR ED =
it A 32 (SiOy; AR U ) B L, AR FDFR Yy N ARy b ~OW A5 % filf# L7z, AuNp
OFELFIFHIENC X 0 @EEE 72 SERS {EMEE & 6 NG IC X 0 8ERE AR+ % 5B v ae /e )/
BERLFZAIH LTz, F /7 BEKT @ SERS B IX, HERE (FA) 2 EDOREEIZ L HHEMED
AL CREM L 7=,

(€479

T T R U AEAWTEAIETER LT FesO4 7 /R FI2, BEICKE L7 = BBO
HIC/ER CaZ9E Lok 1 (Fe;04A0) ZER LT, ZORFREIZ KT FA— VT H Y
ERAFA—NVE—EBEOELSTEML, FA—LEE2BHIE7, ZOFF—LEic, EHRT
P85 30nm D AuNP % #5H &8, Fe;04/Au FZMIZEEL L2 (Fe;04/Au@AuNP) , RL1-F i~ D
U DOEAIIE. NH; KIRIETIZ Fes04/Au@AuNP &5 = k%25 (TEOS) ZHML
T2 N NETIT o T2 (Fes0/Au@SIO,) , 1ERLL 72Kk 7D Z L Eh % 10°~10" M @ FA ¥
WCHTEREZ M A, 10 & L7k, MBS CEBIE T~ U BELEHE L,

[#55 &5

AuUNP Z B U 7= 3B DAL e A7 RV Tld, BAMNE ISR S B 72 AuNP 24 %
kiR YT A B E— 7 O43BEDS 539 nm & 678 nm (T X 4L, AuNP OERAT -
BOFIHERS S 1072, Fes0/Au@SiO, DIFREFIZZ Tl B 250 nm OERIRL - R S, K EHE
F14 725 1% Fe;04/Au@AuNP O > U 1 & D1
EAERBETET-, 10°M @ FA 235 S+ (a)
TR~ D T ~ L O I E 5 3 T,
AuNP ZELH| L7t D A FA OB — 7 73
1452cm™ & 1089cm™ I B = 7= (Fig. 1),
X512, 898cm™ DF A — /LD — 2 & HUE
& LT FA @ 1452cm™ & OBEEH -5 SERS
DRERGFEEZFTM L=, EH50REL
108 M@ FA 2T ;B FRE%2 >
U CHET S Z & T EREDOE(LRN K ' ' ' ' '
X0 EESCICHEICOS L 2 & 1700 1500 1300 1100 900 700
5 SERS EJEMNA L LI=Z ERSmnot-, = Raman shift (cm™)
NEEAKTREE VD TRET DL g pA g s T HARTO T~ A0 b
T, VU DITEEIIC FA DA L. BRIT Q) Fe,00Au, (b) Fes;0/Au@AUNP, (c) FesO/Au@SiO,
TFOWEYA FEERIEE/ERLEEZOND,

Intensity (a.u.)

Biomolecule detection by surface enhanced Raman scattering of Fe;O04/Au@SiO, nanocomposite
particles with controlled gold arrangement
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Cytodiagnosis of Hypersialylated Metastatic Cancers by Phenylboronic acid-installed
PEGylated Gold Nanoparticle Based Surface-Enhanced Raman Spectroscopy

!Graduate School of Pure and Applied Sciences, University of Tsukuba, Tsukuba, Ibaraki, Japan, *Material
Synthetic Research Department, Nissan Chemical Industries Ltd., Funabashi, Chiba, Japan, *Graduate School
of Comprehensive Human Sciences, University of Tsukuba, Tsukuba, Ibaraki, Japan

oBabita Shashni', Yukichi Horiguchi', Kosuke Kurosu', Hitoshi Furusho', Yukio Nagasaki'**

[INTRODUCTION] Cytodiagnosis of metastatic cancers at early stages could greatly limit the number
of metastasized cancer-associated mortality. Recent advances in metastatic cancer research have clearly
demonstrated that high cell surface density of sialic acid (5-amido-3,5-dideoxy-D-glycero-D-galacto-
nonulosonic acid (neuraminic acid, Neu5Ac)) in malignant transformed cells correlates with their
metastasis incidence. Hence, detection of hypersialylated tumors may be an effective strategy to identify
metastatic cancers. Moreover, critical dependence of metastatic cancers on reactive oxygen species to
maintain hypersialylation signaling pathway accentuates the requirement of redox therapeutics to manage
metastatic cancers. Hence, herein report on the diagnosis of hypersialylated cancers by phenylboronic acid-
installed PEGylated gold nanoparticles coupled with a Raman reporter, Toluidine blue O (T/BA-GNPs)
using surface-enhanced Raman spectroscopy (SERS) and their management by our original ROS
scavenging polymeric micelle, nitroxide-radical containing nanoparticles (RNPs).

[METHODOLOGY] Gold nanoparticles (GNP) were surface = APBA  PEG  PAMA
functionalized by 3-aminophenylboronic acid (APBA)-
poly(ethylene  glycol)-block-[poly(2-(N,N-dimethylamino)ethyl = |
methacrylate)] (PEG-b-PAMA) polymer (APBA-PEG-b-PAMA). . f
APBA selectively targets neuraminic acid (NeuSAc), whereas PEG

Gold Nano
Particle

and PAMA segment acts as dispersion agent and attaches to GNP, :;ﬁft:m g E;Fr’]‘:ffso'f“
respectively (Figure 1). To demonstrate the performance of this GNPs
SERS-based detection system, Toluidine blue O (Raman reporter) Qf,‘,i‘f:jff;ge

and APBA-PEG-Hb-PAMA co-immobilized on GNPs (T/BA- Signal enhancement for
GNPs) were tested by in vitro and ex vivo experiments. Abrogation Raman spectroscopy
of ROS sensitive sialic acid pathway by RNPs was confirmed by

expression studies. Figure 1. Sialic acid targeting

APBA-PEG-b-PAMA-GNP

[RESULT and DISCUSSION] The results obtained from these studies are listed as follows:
1. The average diameter of T/BA-GNPs prepared was ca. 53 nm with a zeta potential (mV) of -0.5 at pH 7.4.
2. Strong SERS signals from metastatic cancer cell lines (breast cancer; MDA-MB-231 and colon cancer;
Colon-26) were observed, contrary to non-metastatic MCF-7 cells (breast cancer). The detected SERS signals
from various cancer cell lines correlated with their reported metastatic potential, implying that our T/BA-
GNP based SERS system was capable of distinguishing the metastaticity of cells based on the surface
Neu5Ac density.
3. T/BA-GNP based SERS system also significantly differentiated between hypersialylated tumor (MDA-
MB-231 tumor xenograft model), low sialylated tumor (RNP treated MDA-MB-231 cancer cells) and healthy
tissues.
4. Upon RNP treatment, a reduction in sialic acid-associated SERS signals from MDA-MB-231 surface was
observed, which was attributed to ROS-mediated disruption of sialylation by impairing the activation of NF-
kB-sialyltransferase signaling cascade.

Cytodiagnosis of Hypersialylated Metastatic Cancers by Phenylboronic acid-installed
PEGylated Gold Nanoparticle based Surface-Enhanced Raman Spectroscopy
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HMENARD I IILDERE - SRERED=6HD
A4 0Fy ITELXUBEETO FaLDEE

OFHAMF A |, R, TR, AN, BIEAR Y, ZMNEL !, M

[F=] IMADINA F~—H—E LT, RIEFICHEET 2N 7 WEV)R, ZDONERR
JEZ N A RF BRI o X2 XV B R G 2 E LI SN TWAL A, BEfFED EV M FIEIE,
JEMECHEI S 20000, < OREHMAREN BT L 72 58] 2=, EV &, T OHMRAEPOCT)IZH]
T2 W BN DITREN R D, YIFE=E TlE, POCT 2 BT HMEE LT, (KX k- &
WEf] - DR WEUEHATE - AR > 7 LGl T X % poly(dimethylsiloxane) (PDMS)#i~ A 7 1 F » 7
Uz, UV 777 MEAELZEH L, ERetE4 5 L BEERE)~ A 27 v 5 » 7°(SF-PF microchip)
ZVERLL, EV OffER2BEIZREI LTV BEl, £z, O %2 e S Sk & et £ m o
BEfilh R 2 B S, mEBUEIC BRI Lz, Lo L, RIEPICHEET D08 AMIIHSED EV %
HI 2720120, S6R5E8EEPHMETH -T2, 2 CARIIZETIE, BRSO HICSLE
PRELIE T RE N I OPUR Z IE STV D ATREME 2 B 2 WASRL A AL, 512, Lo Esh®
MOLED EV T 57017 ha 2% BT 52 L TREOSERELAD S LT,
[5267] YeHEEH T & 5 benzophenone (10 wt% in acetone) % PDMS ~ A 7 1 F v 7 it F 1 1 Z[F
7E L, 2-aminoethyl methacrylate (AEMA) (0.25~3.0 mol/L in water) CHiti& A Jii7= L, 10 23 UV FREH
(365 nm, 100 W)L, PAEMA #7777 h&EA LTz, S 5HIZ, anti-CD63 Hifk (1.0 mg/mL) Tt %
7= L, 37°C T2 K], % 100 % CTHE L CHUAZBEE L, TOBMR LIz, PUREERIC 2
uL ORBRIK TR 25 7= U, MRSt U=, /E8L L 7= SF-PF microchip % H\"C, L3 A Al a(MCF-
NHRD EV %, JE kgL (LFDA) Oz X - TRt L7,
[fEREELE] Toyxr/, EVIEE #0627
SR D 3 2T v 7670 5H LEDA @, EV HifE A7

v TE S Bmb 10 pMETEREY LT, POF p <0.05
signal/blank i, 3.5 5720, 5% KAETHEITHMN 'é' 200 | 1
L 7= (two-tailed t-test, n=3), ZiLiE, EV & f&pEfbaRim & ®
DEfERPLE LD THDH, £z, SFPE x 190

microchip Z WG L7=D HIZ EV M L 7R R, 2 100 |

signal/blank Fti% 15 705 20 & 720, 5% /KETHEIZHE o

U 7= (two-tailed t-test, n=3) (Fig. 1), Z UL, WHHfkG5RzfE T 5.0

LRWGE S LT, £0Z< oftkorE R ki 2 oo

j’L, ?ﬁfﬂi(ﬁ‘ﬁk zgf/‘?ﬁ?#f Xl b % Y AW o 2&@1:77‘5 . Previous Freeze-drying
IZBWTHEE INDHT 7 VET 2.0~3.0 L Th

D, BHICLERRERT 25 LN THh o7, U ED T Fig. 1 Improvement of EV detection (mean +
Eoe, ARBFIECHEZE LTV % SF-PF microchip (%, A SD, n=3).

D POCT EBA~OHEMDBIFFTE 5,

[£%3CiHk]  [1]H. Varadi et al., Nat. Cell Biol., 2007, 9, 654-659. [2]S. Melo, et al., Nature, 2015, 523,
177-182. [3] B. Tauro et al., Method, 2012, 56, 293-304. [4] K. Hosokawa et al., Lab Chip, 2004, 4, 181-
185. [5] R. Ishihara et al., Front. Bioeng. Biotechnol. Conference Abstract: 10th World Biomaterials
Congress, 2016. [6] K. Hosokawa et al., Anal. Chem., 2007, 79, 6000-6004.
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REWEILBEBSH v/ 0Fy TEAL:
A AR M S 27 L DR

SO PR HERE T 1 + MR P 2 « BRAFAT I N A
OFShIss !, AR, HEBRE ", FAWAE !,
GRS, ATER, ZFHEL |, Al

(5] DATEBEBIICERTA2ZENZDODOTEETHY, RHEAOZODONA, ~—T—
X, TRETELEENTWBI, ZDO—o2L LT, MRS 27 LEV)E W D M AN E Y
(2o is g DNEHE ZHME D & R D /MR & 212, FrZ s AR K EV I, £ OIRRICH AR
WG4 077V v EEHEILTWD ZERHREINTWEE, 20D, it 77U
PURIC K O BNAHIBEESKE BV 2T 52 & C, DARZWNZEND EHIFTE 5, ZhETHx
%, FmgeEL B AUEEN~ o 7 v F > 7(SF-PF microchip)Z V>, —#%A072 EV ORE R A fE{#
PRI EZ LT BB Z o FEE A OWIUE, BAAMIRESEEV 2Bt srtEZLND,
Z CAMFZFETIX, SF-PF microchip & W 7223 AUHIIEH Sk EV O &2 HIG L LTz,

[28%] 08 100 um, & S 25 um, BRHEFALOE S 8 um O %EH 3% PDMS v 4 7 a0 F v 7|2,
BH#A 7 benzophenone (10 wt% in acetone, 4 pL)Z @ik L 7=, ¥KIZ, 2-aminoethyl methacrylate
(AEMA) (0.5 mol/L in water, 6 pL)% i@ %, UV (365nm, 100W)% 10 73R E L UV 7' Z 7 N EHA
L7z, IRIZ, $T integrin 1 HLIK(0.01~0.50 mg/mL, 10 uL), #i 571D 1-ethyl-3-(3-dimethylaminopropyl)
carbodiimide hydrochloride (4.5 mg/mL, 1 pL)DIEEEHK 2 pL CHg 27z L, 37°C T2 IKef],
FE 100% CEFE L, EV fEAPURZEE Lz, 1 R LL R4 L SF-PF microchip & 457, HUARH
ERIE, ERL7e~A 78T v AT IRPUR (AlexaS94) % @ik L=k, BAMEE T CHOLEIERT D
ZLIZRVFHE L7z, MERL 72T > I E BRI IR A 2w L, FL23 Al MDA-MB-231 i
3k EV (5.0 nmol/L) & #: i L 7=,

[FER & ZE] BN~ OPURREE &ITPT integrin f1 HUKRDE
FEE L HITHIML, 0.50 mg/mL O & X TR E 72Tz, Pk
J£% 0.10, 0.25, 0.50 mg/mL & LT EV % L 7= ZEROFE
(signal) , BEEV & L TR WARIOFE (blank) D¢
SREE DL (signal to blank ratio; s/b kb)) A R&OTZFER, Z D sh bk
FPURRENE L DI EHIN Lz, T72bb, sb T huikE
EEIKFET D2 E3bhroTo, PURIREZ 0.50 mg/mL & L/E
BIOFREEIZ EV 2 LT728HA & BV 2 S 720 A T s/b b a i
H L7245 8% Fig. 1 12”9, EV OiliEO A E Tt BEIZ X D 5%
KETHEENRS T, ZORMEND, NAMALHK EV O
HMAFIECTE 2, 28, MITO D> 2RI 30 4 TH Y,
INETIRESIN TV DR A 72 EV RHIEO L 0 -7,
PLEX Y, {ERL L 7= SF-PF microchip @ 73 Az~ )i H 3 EAFE
TX 5,

[ZE3CHk]  [1]M. Pepe et al., J. Natl. Cancer Inst., 2001, 93, 1054-1061. [2] E. Trams et al., Biochim. Biophys. Acta,
1981, 645, 63-70. [3] A. Hoshino ef al., Nature, 2015, 527, 329-335. [4] R. Ishihara et al., ACS Omega, 2017, 2,
6703-6707. [5] K. Hosokawa et al., Anal. Chem., 2007, 79, 6000-6004. [6] M. Verma et al., BMC Clin. Pathol., 2015, 15.
*ERLROR A PERIE
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Ryo MATSUI ', Ryo ISHIHARA 2, Tadaaki NAKAJIMA !, Asuka KATAGIRI !, Kazuo HOSOKAWA 3,
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Fig. 1 Cancer cell-derived EV
detection on the SF-PF microchip
(n>=3).
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HEEEHBERIZAWN =2 VNNV BEEILHAE R FD RAFT EEEYTIL
T2 B 1 ST

SR TR KR TS ML AR ORISR B L3z

[(E] o "V EEZEELIZT A R3ERE o — & LTREZE Y 2T D EA~DISHN
HFESN D, 2 Th, ZFME S F S F RN 2 M AGA D D22/ 24 L, I - IUHE T 6E
ThHREORMER D, 70X r—NL0O8% %2~ 7 0 X r—VXERE T 5 2 LI
LIET A ATHD EFEA D, MHFE. FTIVPICHRSBER R E DX Ry Bl iAte 2 & T,
FEED T2k L TR LA Z T 0PI TS ABER SN TWD, ZOX I BRI NVDHE
BUZIE, Zry NU—THRICHRRPER R E DL B EET 28MAEETCH L, £
ZTCAMIETIE, F#HPICT I VR LEOET D NHS = AT Ve G35, D5 ™7 H 7z
EALFTREZR @ 0 TG R 2 B R L, £ D7 VIR K N X7 B E EALRE & 7l L 72,

[FE8R] & o7 EHEECHAERER OG22 LU IR L7z (Scheme 1), R¥iiZ b R 3K
AT 5D A e H R B Al 2-[N-(2-hydroxyethyl)carbamoyl]prop-2-yl 4-hydroxydithiobenzoate

(HECPHD) & <&/ ~ —N-acryloylmorpholine (NAM) ., N-succinimidyl acrylate (NSA), KN T ¥
71 )VBAAEA 2,2°-azobis[2-methyl-N-(2-hydroxyethyl)propionamide] (VA-086) % 1,4-dioxane 12351
T 90°CT 5 e+ L, RAFT HAIZ X > T DTB-PAS-diol # A L7-, &Hi2, Gkl
DTB-PAS-diol (2%} L acryloyl chloride & triethylamine % /Il %, dichloromethane 1233V TEEE T 18
PRS2 Z e TR RImE 7 7 VA b L, @5 F284&#4 DTB-PAS-DA Z 5K LTz, &
B L 72 @ 2028484 & | acrylamide, ammonium peroxodisulfate (APS) |, &% TN tetramethylethylenediamine

(TEMED) % VU »JifBi/EFitisk (PBS., 20 mM, pH7.4) M ORISS® 5 2 & THALFTRL
7z. F72. PBS T DTB-PAS-DA IZX L CTH 7L LTy Vg7 V7 2 (BSA) % i
S+, TNBS (trinitrobenzenesulfonic acid) {EIZ &V &0 7D & "7 EREAREZ 7 L7z,

[#5 5 & %&%2] DTB-PAS-DA %m0 F2EMEHI & LTHWTHA L ATERT S5 Z L2k » T, Kbk
RN G 30 RIS LN SE T L2 L a8
TNMERNEIZ K> TR L7z (Fig. 1), Z O
R X DTB-PAS-DA MZEAEAI & L CTHEEET D
ZENHER SN, £, TNBS {EICED
DTB-PAS-DA 1Z%F3 % BSA FDO7 2 /DK
IR ERH LI A EEZ AT LVERT D
NSA DOE /LN E VW DTB-PAS-DA O3 L D
BWERERT 2 LR S (Fig. 2),
L7225 T, NSA HERDIERTZ AT LN T
J LIS U, @1 B oo s EEAL
SN ENREREI N,

Synthesis of polymers for protein immobilization by using a novel RAFT agent and evaluation of
their gelation properties

Yuta MORI, Yoshihiko MURAKAMI (Department of Organic and Polymer Materials Chemistry, Tokyo
University of Agriculture and Technology, 2-24-16 Nakacho, Koganei, Tokyo 184-8588 Japan)

Tel/Fax: +81-42-388-7387, E-mail: muray@cc.tuat.ac.jp
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RRAMLT) T4 VJBEHR) T—EBMHF v T2k DRELIRFER
ROESRERH

R KR TR, 2R TR
B ML RDIL BN OfEF BEY dol RS fe B!

(=]

WA F~—T—5 T BIIRFEDERICBWTCEDMHPRENAEEICE(LT S0, Thbox
B IR T 5 72D D0 T8 E T IXRBR OB B W CEEREE 2 723, "M A~—7
—Z NI BERIT 5 HEE LT, Fald, BRI 2R RAFEREL b O AN LE ST
MEFCH DT A7V FAR Y ~— (MIPs) OAIHZIT-TE7, 5T, MIP FO5 138
ZEH NI T2 DOBERES « 0 T 2B RIIERT 5 Z EMARRRARA N TV T 4 T
Effi (PIM) Z M E 2B L, RAFEE AW o @ & o X7 B EIOBIRUC S L TV B [1-
3], AWFFETIZ, BINZARAS A DA T~ — T —Tdh 5 AR B PR (PSA) % 785k il HE7Z2 MIP j#
a2 ER L IR A i A T

[F25r]

PSA ICHAA/EHFTRE R Z BABEL 2 B D, HARIC PSA B ZEMNICAA M 7 ) T
€4 v & PIM) Zhid 7200 2 &7 I UM EE S oOBEETE ) v —4[2-(V
methacrylamido)ethylaminomethyllbenzoic acid Z &% L. FEf EIZ[E @k L= PSA & #5155
F& LT MIP #EAZER L7, Z20%, [KEETPSAZHEEIELZ LICLD ., mEftEZEm
DHEARELTM%, FHLORA R TV T ¢ o ZEMPIMIC L0 | REFE PSA 7852

WORERENETE / ~—Hk 2 k7T I VERLICAR Y = F Lo 7 ) a— U ERi% hid % v » B2 7L
iT-o77,
[HER L &2

¥y B MBI X0 | ARBRME PSA BRRRZZH NS L S 4L, MIP RO PSA (2K D /5 &
RO LR SNz, Thbb, 5F ATV T 4 I BROZIURLS KA M v
U T a4 o TEMD . mB - @R MIP @R ORIRIC AR Th 5 Z LR ETz, S HIT,
%52 O PIM (2 &V PSA O @i inMERERR 22 O 2R AV HOE 0 F OB A 24TV, A IZF%
LB NS NIR By N Fy TRl v v 7 27 KR WT, iEIC PSA OFRE#R LT v
TV T IRATRENIT OV TIRES LIZD THRET 5,

[1] Takeuchi, T. et al. Chromatography 2016, 37, 43-64
[2] Horikawa, R. et al.Angew. Chem. Int. Ed. 2016, 55, 13023-13027.
[3] Takeuchi, T. et al. Chem. Commun, 54, 6243-6251 (Feature article)

Sensitive Detection of Prostate Specific Antigen by Molecularly Imprinted Polymer Thin Films Prepared
via Post-Imprinting Modification

Hiroki Matsumoto', Hirobumi Sunayama'?, Eri Takano!, Yukiya Kitayama!, Toshifumi Takeuchi'
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2 Faculty of Pharmacy, Yasuda Women's University
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MARDERHEEREMER L ZRET 2HFBREEELEZDORFE

VBEMTABTIICAT S F AT ¢ T VRS
O !

[E] iAOBENRRIUFHAIEICER L, Z2< OFUKEE(M RS, BRMEOHR
Bt EEROFE TR DDS, R DBZE R SMRIAWGE THIH STV %, Bkx 2BUAREIE R E S
NTWDH2, [EER Lzt ordmsilE & Etbom BIZEERRETH D, T8, #HEIE 5l
JRZ BE(E LTe R & Z N BT 4 Vv A2 L2 A O FHEIC LY . GUROBRLAHIE & 228
P b2 [RIFFIC SIS 208 LWOHURRE E LA 2L L7121, 2], LasL, ZOFIETIE, 20Tk
THREEZ MO TER Y . MERUIZHUREE LR 2 RIS S TRV 2 B8 103, ARE
B X D AEFEENRBEE 2D, £ 2 TANIZETIE, BIEOHTIEICK B E2NA ., AEREER EAE
BRI IO IR DN TR DRESLIZER W AL AT,

[EBR] Kol AT, 7213, v4F2 (BUR)
EETATNLVH o FA—NLE T, &R EICH

CALRRAL By T2 TRk &, BuRE e 2w % 7E

L7z (Figure 1), ZOFEMBRICHIE AT U HiREM

ZC, Bl Z il U 72 CHUAR 2 Bld S B 2%, =T

LoV a— oY —F IV CEE LT

T IV DWREMZ Tz, 3TCTRIBESETT 41

LRSIt B A2 mIR T 5 Z Lz kv, HiUR

PR Z RS, RS T o VA HEE LT, 7

AV AIZEE L S TR OURRE G RBIL, B4 T

At horseradish peroxidase (HRP) %7 4 /L AND

PUR L FEA S, HRP OIEME 2 8 3K 2 W CIET 5 2 & TRkl L7z, F£7=. PuikBEEL 7 «
IV I ZRLBRAEIZ T 40°C T 1 7+ ARIFE L. BuRO R ZE M % FGE LT,

[FER L ER] APUREEETIE, PURZEEE LB AT 2 2 & THUROEL [\ % il
LTCW5, Fo, RS TFOHPURRE AT USNDOKER /3% 7 4 Vv Apksy (Tv7 2 2) TRV
T2 & T, BMEAHTICBOWTHHKRO R E G2 b 2B X, EEL LizbikoZEtEm Lz
Ko>TWb, HIRIOFETIEZY ) —/VZRIET H 2 & TEROLHUREEIL T ¢ v 2% HBEL
TN, ARAFZECIIMMBVLERIC X 2 FBE A3 A 7o, FIBECE L IRE 2R ET 5720, $ix 7
BETMEAL T 4 VAEHBELT-%, 74 VADHUFRGREE 7 4 L MTBTETIZEMR IS
BRAE LT PR BE LT, ZORE. 80°CH 6 1200CHOMTI, IRED AL & lT, 74V AIC
BATT HPURE N, 72 NS, ER BICERGT 2 0UEER D L, $UET 4 v A OHURRE S
BERM ET52 ENg0oT-, LnL, 40CTRHIBEL 727 4 VAT, PURKESBEDE LWMKT
DR G, HIBEHEE I 120C 83 &K@ CTH D Z E N Do tz, KPUKEEIL 7 4 VT aT A6
Z HCREEA 2 il U CHEEL LR O PR S REZ LB L2/ER, a7 A4 > GIEL D L
NEHRREAREEAT A2 NS0 oT. I BIT, APUET 4 L A, WEREEIZT40CT 1 »
AR LT THOHFMSARENEIET T 222, MWEEMEZAE LTS Z ERSNo
Tme —J7. EER BICHUAZ AR A CTEEN LTSI R oW o v Tld, 1 » A DA%, £ 0
PURAEAREN 8 BT < Kbt Tz,

<BEICH
1) Yamazoe H., Biomaterials, 155, 1-12 (2018).
2) THURZ G2 R IET 4V B RO ORET 5] FelE 2017-174215

Antibody immobilization technique using protein film for high stability and orientation control of the
immobilized antibody
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340



1P-086

ELXaAS5—E—aVIZLBT7RE—RDAEIE

HRFTANVA - FAEERGERT  ERMEE 5
OFH BAsh, I 8B, m Rz

[F51]

ARG IRICB VT, ARNICBIE S ZMEO 7 R b —v 22 ERBRICA A=V 7T
HZELIFEETHS, ELFaT—E—ar (MB) 1L, MRMIZHEIESF & B0 E L
BERRFREIRTH D KN THE & 72 ZEWRHE 2 409 2 mRNA Z LIS 5 Z &R TXx 5,
AWFZEClL AN CHEEIICHRRT A7)V T7 T R3-U VBT e Ka 4+ —+ (GAPDH)
D mRNA ZfiHi3 2% MB (GAP MB) B XY, 7R F— RRERMICHELS 50 AX—E3 D
mRNA %95 MB (casp3 MB) % M7, ARRIMEE D T THLET F bbbt kL
FIZMB 2N S MRAICE D IAEE T, F SRR D IAATZHIRIZ T AR h— A B FHE L
MBIZ LB TR h— 2D AL 2R A7,

(X7

7Ty (EEVHS 18 100,000, SEM 9.0, HHET F U HASHL 0 #E) OB LRF
NI L TCANNAVI U EREESE, W TF A ALB T F U2 LT, GohichF4 bt
TFUhD, AT EAR=T 3 ERICE O AT A ALE T T R (cGNS) Z#/ERLL. GAP
MB & %\ casp3 MB & =R T 15 43RS (20 pmole/ug cGNS) |, =057 (14,000 rppm, 30 43
M) 12X >TMB WEIFAUAEE T F T ki 7 (cGNSgap M 33 £ T ¢GNSeasps M) 2 /ESL L
7o BT T 2RO RNT OV A X LB —XEAIL, BIFDEBELIER X OESIKEEHGELE
WX ERERRE LT,

~ U AMEEREBME (KUM6) 24T AR b AT 4 v 2 |[THEFE L, 24 WEfHiEEaE L7z, EEdLiE
B ASHARS . cGNSGap M & 5 WM T cGNSeasps mp 2 AR EEPE D MEVY 10 pug /ml OIRETHRIML, 3
RFEESEE L7z, PBSIC K - T ZVES L, S OISR ERIT. T 2R3 12 REERIC R 72 5
FEJE D camptothecin (1, 2, 5, 10, BXT20uM) ZWMT 252 & TP AR b— A% 12 IREHFHE
L7c, 7R b—3 AFHERI% TRl 2 8 CBRMERIC TRIZE L. 15 DB oatisE 2 JIE L
72

14000 14000
A B

12000 12000 *

[R5 & B
c¢GNSGap MB & ¢GNScasp3
MB D HNT DA XL ¥
— ZENIL, ERET 200
mm B LUH8mV TH -7,
1 1%, ¢GNScarms & % 2000 2000
I’\@\(CGNS“WM? &Y A "o 1 2 5 10 2 "o 1 2 5 10 2
/u 7”1 ﬂH H’ﬂ DT R ]\ — A F 1('Jalr'gpftothecin conceptration (JJM) feells i Cgmptc(aihec[nﬁon(éri:r]zasﬁon (LM) (A)
S 4% ) A S | 7 % igure 1. Fluorescent intensity of cells incubated with ¢ GAP MB
il %f{ﬁ 7 H SRR TE R and cGNScasp3 M (B) after the addition of different concentrations of
ARTH 5? CGNSG/prB &l camptothecin. n.s; not significant. *, p<0.05; significant difference
DA ARG O E 8 against the fluorescent intensity of camptothecin-free original cells.
T —ETHoT=DIZXF L,
c¢GNScasp3 MB TiX, 7R M= AFEEZTOR, AREICEIECRENEM L., X, TR =
AFHEIZ L > TN A A/3—F-3 O mRNA 23881 L, MEIZE A S 472 casp3 MB & UGS L
Tl ThdbEeBEZLND,

10000 = 10000

n.s

8000

6000

Fluorescent intensity
Fluorescent intensity

4000

Visualization of apoptosis with molecular beacon

Yuki Murata, Jun-ichiro Jo, and Yasuhiko Tabata
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SRREAA—C VT EFRALBEEERICE T 5EEFRE - &KX
E AR DB FE

'RIBRZRAE  EWEPROIIER, 2RIBRKFHEE  SEAT
OVaft Sere!, Bk BOR', = HEN, B AR, B #E2 ek B2 Ik %
1

(=]

AEMEARHEE PR IR~ DR (BEHRTR) 7p & OREIE B x 2 2 R B a1 - EERIAIR
DI=DITIE, TN HIEEIZISIT 2 DDS B I K O 7ol n 1B - ZRR IR DO FAME DS B &
25, B’AIZINE T, MESCEEA b LA EOAENREE - BB & B aF RO L OIETA A
— U7X % DDS FHliVEA BT L C& 70, S HI2, EF~ U AERICERM L, - G138 -
FEME R B D 3 ARIFFBIZRICE I L T D D, LsL7eid B, BEIRIE BRI 0E 55 IF & T30k Rt
WEOHIIZRE DN 72 2 72 MRIEIR BRFIC Z AR A A — 2 0 71T X0 A & 8 s 7R 8L -
FE R 5 3 D ZE [ 72 1 BEAR 2 IERE ISR FTRE NI AR Th 5, MENEPNFARRER 1L, AERRHEE
DFLR & 70 2 IR FAE L, IR OB O ER L TH D, £ THalx, BN
FoiH & BB TR BRI EDONEBREZA LT 2 Z ENEETH D &5 27, AL Tl
HLRR e m I 2 Yt U, MERERMEE « IEIRRREIC B 1T D TR Z IR A A — 2 7 i HliE DRESE
EAToT2, S 6IT, BE LTRHMlEZ W T, FIEEREEET L~ U 2 DIERENFEE~DBR T -
B8 NIEIZ BT 2838 - B ORI 22 040 DR 21T > 72,

D 1. Nishimura K et al., Drug Deliv., 24(1),737-744 (2017)

[525x]

MEREHRRHEREE 7 L~ U ZER- DT, 7T varfgr aL

XU UVH ARG To T, ZO%, BENISENET

J XTIV L EE P RS (Frequency: 1.045 MHz, Intensity:

1.0 W/em?) (2X Y pZsGreenl-N1 Z#E A L7, £7-, &

MR FEE T L~ 7 A{ERLD 7= colon-26 Hifd (30 Ji1#

/200 pL) ZREWERNE G U=, @il 5 — e R .

Alexa 647-VEGF  siRNA/dendrigraft  poly-L-lysine/y-

polyglutamic acid #&{K (nanoball) % EFEN# G- L7,

iﬁ,{f\‘% ) *Zﬁégé;)\f(ﬁ\ HE{E‘Fﬁiﬁ%éﬁ (D1I)0)H§H§I7\]TQ5 Figure 1. Multicolor deep imaging to peritoneal
G: J: D ;ﬁﬂ%ﬁﬁé ﬁ%&]ﬂ@ i&—’géé L N %ﬁ%&@%{h@fi?é N jj\:% )ﬁ disease. (;i) the distribution of transgene expression

LSBT & B LT e e ) e e
[FE3R & &%)

NEVEPE O 3R K 0 IR BRI b IR A AR ER r e 2 Yo A RTRE T do 0, ALk Z i oD H B2 A
faopE A 2 BlIE P RE CTH D Z L DR ST, £ 2T, EENME~DOEBE 7 - BBEEEICS
M U7, \EMRBHRHEER CIX, 7/ AT EBERBAICE Y | EENEERE LY TR TE
BFRBAPBE S, BRIEFL CTH L L TE TEIEFRBLL TWD Z R s, £
7o, IEFRFO BEENARRRIC I T, nanoball JEFENEE G- TIXIF & A L siRNA OEEDPBIE S 72
Mmolz, —C, MEEERERCIX, AL T siRNA O E2MEZ2 41, nanoball JEFENF 512 X

D, FERIEIZ SIRNA MEA SN TS ZENRBINT, 2D X I, ZREHA A=V T
VAL, PERGHRMEE CRENEHETE &\ o 7o JEBR BRI W Tl T & | IR & 2 Ali & A
# & L7 AERSFEMA DDS BAFSICEB W CEE R Fikin & 20 155 Z L ARl I,

Development of evaluation method for gene expression/nucleic acid delivery in peritoneal tissue using
multicolor deep imaging: evaluation of peritoneal fibrosis and peritoneal dissemination model mouse
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Sasaki?, Shigeru Kawakami'
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BEFRNERLERFFT/HFOE2DEERDEEZFIAT S in vivoA A —2
2 RaNIIY ==

ROREER RS T, HOTE A A~ S T T S
Ok EAL EHMWH 85, HFE FEf', 853 KNFL2

(5]

In vivo #GA A=V 7L, EERNE#RE ) 7S A DAL TE 2728, BURDAMBY
MFFEIZB N TRINT Z ENTE2WBIERHEITTH D, 2D in vivo A A—T L TIZEBNWT,
BRIEAE, JE 1000 nm 2z 23575 (over—1000 nm (OTN) -NIR) Y6723, A= Ak 78 0 e |2 B
NDHZENPABLMMNERS>TEY, B A A=Y ZIABBHNEN TS, LN,
OIN-NIR H#H AR THHENT o —TDIFEALNE, BEF Ry o —RoF ) Fa—TREDE
BT METH Y, B A% OBAA~DOPEH R ENE L o TS, F ZTANIZET
1L, 0IN-NIR @2 % L, Bk rl e e 0+ A4 XKy A ECEFRE, BlKED
poly(ethylene glycol) (PEG) O JyKumlZBi/KMED DSPE #4954 U ~— (PEG-DSPE) 757
HRYw—BLOaTEHICNGT S E T 0INNIRE ARV ~—I L Z2ERI L (Fig. 1), v
AD in vivo f A= T H{THoT,

[3=5r] PEG(2k)-DSPE OTN-NIR-dye (IR-1061)
PEG (2k> -DSPE & OTN-NIR ﬁ%@?ﬁ‘%‘% PEG DSPE + Hydrophobic molecule
(IR—1061) ;% T'E ]\ — ]\ U I EF] 6?_{4? + Hydrophilic Segment - Hydrophobic Structure

- Biocompatible Polymer

L, A% N2 T RGP bR

HZLETTE = RNUAERELE )

L72s 2@ OIN-NIR #HARY ~—=3

AR ERARKTIC RS, ~

7 A (ICR, W, 6@l OREFIRIC Ex: 980 nm T~ NIR-dye
5 L, OIN-NIR#E A A — v 7 Em: 1100 nm \

AT LEHAWT in vivoAf A—T

+ b
%, EOL7 AT RS L LT
OTN-NIR YR Y ~— I /L% /EH Hydrophilic PEG Shell -\ Complex Formation

Hydrophobic Core

d=8nm
T w77, . L
Fig. 1 OIN-NIR # AR Y ~— I /L DK E,
[R5 8 & &2

BACHCELIE OFE 5, SEEPRIKT 8 nm @ OIN-NIR @R U ~— I BANER I N TND Z &0
Drole, ZO OIN-NIR #EHARY ~v—I'AOE AT MVEZJIE (980 nm ihid) L7z& 2
%, IR-1061 DA% HEPES FEMEHEHIZUSIN L7 BRICITE A Z R T 5 Z E N TE RS T2 DITxf
LT, OIN-NIR @R Y ~— I B/LIRIRITIHER 1100 nm OFVY OIN-NIR #tZ2 R L=, Zh b
DFERND, IR-1061 2R Y ~— I B/UINET H Z & T, KHPIZBWTHR - N FTREIZR D
ZENRH LMo, EHIZ, ZO 0IN-NIR ARV ~v—I B LE~ U RBEFHIE G35 2
ETinvivo A A=V T aRAAT, ZO/RR, ~UANESTEEEFMATLHZ L7, KRAD
MANZIFAET D OIN-NIR @R U ~— I BADFT 5 OIN-NIR 806 %, AN GEIETHZ LI
P LTz, 2O DORERND, TR-1061 2R Y ~— I BICHNETH 2 & T, KFIZBWTEWD
Bzt & ZE LT EZ A L, in vivo £ A— U ZICRIHAIREZR b0 7 e — 7 R4
D EWTEkH LT,

Application of Near-Infrared Fluorescent Nanoparticles for in vivo Imaging in the Second Biological
Window
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BRAFHEMHOERABRENA AL —FADICAZRIEAT
MBS MHORFE

P2 I AR, i ERR
ORT AR, JIE #A", W& G, P e, A e

[F51]

BUE, SO EITAEL T 4 A7 LA B THEA SN, EMSE T, A A=Y
MA7a—7, "AFv o —TH U RIE, B EOAERG T OYtE E - 3L FH R
HITWND, HAEFE TIPSR S R RATUR e & ORFARS X, B A=
T EOEBRICBIT T n—T L LT, EUPUFRCHAIERS— M —oRHEICRHA SN T
W5, FTo. SA AU TR, BIEE Y BEEOWIWE R LT a4
VY —ERFEREED TS,

Al Bx1XT T Y — VEROFRFEGNICE R 12 & T B4 8 A LBl a 8Os ko
BT 2 ) FT7 =M E Ak Lz, ZnoobaWicid, Ers S sho s s Sh
BRI IERESERE TH AT I HOH VR X DOV E A S KOS
MImEEND, TOMOIEEMTIBNT S, SLEFrE (B « AT R, 3R I
F A =7 AV T ME) ITBWTHBRECIERE LN, &0 N TALEWITEO R A B
NAF B =T 0D ETHEMNTE T TR, A0 BTAATHY ISHE BIEx2 T
Do
[526%]

a7 I FT7 = bEMOEKREIToTe, GIEAEFH 3 AT v 7 ERIFT4 AT v 705
5, AT v 71 TR, F7Y—NABROE 2 ~D 3 Ui HWTERN T U — iz L v H
MR Z BT, eV T AT v 72 Tl F7 Y — VEROE 5 i~ NBS |2 L B @IRRF L ZIT U,
REAT T LT, AT v 72 THRONERFLEME 2T I ALEMEE2T v 730 | -
N—=RT gy TG TS SEREERM TH LA DT 2 ) F T — b E 5T,

BONTEZT I FT = AEEPICE LT, WW-Vis A7 b, WL AT WV L) s
P& B L 7=,

[#E5 L B2
TeEFT =L EMET I LA LY
FixT7 ) FT7 ) —nfbEMESi, flzix, ¥

HEEFINE ~0.83

LS MR T 5T < RN LR (; EXBIEE 5770
FUNEERT DT I TFTY—MEEWTH Rt

Do T X HERHNRFLVNIELEMT D & *<:}<I?fj oy 2138451
T, BB ED = b — SRR E L~ DEFE & R w(ig

WL CWb, 2ofth, 7 2 F 7 —ULEW X: H,N, HO(O)C et (omhy ~ 2692~3691
E, MAT ST I LMD EBRIES CU LR feen mREALE—
W EDF 2 —= L FRFAHETH Y | B ) v
BENFA, e, Rt ThnEnEes7 3/ a: TD-DFT(CAM-B3LYP/6-31+G(dp))

FT =k EMRELNT., WThb A b— .

2227 MEK 90nm UL ETH Y B ORI Figure 1. Structure. of the compounds
ABRIALEITH D | AR, LA and evaluation results.
BEFIENEOVIEZ A LTV D, I, 4 A

DIRAZ —THET D,

Biomaterials: Development of new fluorescence materials in anticipation of the applications to
fluorescent labeling materials and biosensor and so on.
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RREAABRERTNA RAI—T 1+ vz BELE-RARGRERE S
/ RIF DR

DERR R AW TARTERE, 2 48 B Sein P B i R B R
O FEff !, Nalinthip CHANTHASET?, #8f% JAiA®, # BHE', HE !

[#E] s ETIE, Rk 27 SFITHUEWE 2 5 LoD E R D 7 — 7 A0 i S 2y, H5)
MPEE R OB L Z ORI L <HIRSN TN D, BT —T VBIEIRYGEIZR B9, Hi
VB D2 N X 287 72 22 FHNMEE O R BULEEET RS FETH 5, T, AEWHIIRDS
PLEH & LT MBIRWPIEE A7 bV ERSTRT K7 ORKRISHA IR ST s, 7 /K
F OHUEDRITEFNMEFE IS L THREFTHY , REDLORLIRA AN V=25 L
TREIBZNRN RS 2 L ORER RSN TWD, EL, T R3O iEE 2 A4 257
O, AN TOMNII T RN LETH D, £ 2 TARUITETIE, FLErEOfliEs L ORI
RPERROF A2 AL LT, K2 AWy CRESNTIET R/ Lz, FiZ, Ko
Bt JOHEM &L OO EZ R L SE D720, RENTBKMEEZEAL, 17 —7 /VEGER
EE X D P E 2Rl L 720 T35,

[SEBR] iz R SNT=8R ) RO & RIE, SRR, RAffgihmg, #Eoohlz v CERAN
T Iz, 7 /R TFOAKRIFIZ, BOCKERE X OREM OINE 28§ 25 2 & TRl
PR L7m, M4F 2R ORIEICIL, TEM, XRD, UV-Vis, FT-IR, TG 72 &% H\\ /-, X bz, 74
— VT RO K o TRIE D ¥ = VI TKEEIE 28 A U TR Z m B S8, KIGE (W3310 #£)
(X9 2 U T RER 2 M R IEIC K - T3EhE L 7=,

[FER L E22] XRD HIEIC X 0 ROFESRMEE (O T TS ICHET 28— B ER S
7o MMZ T, W-Vis B L W FH T T AE GBI L D2WNAFRD DN Z b, AL
R VR THDHZ ENRRD LNz, G LRRICB W TSR 3 X OR#EM O Using: 2 184
HZET, FRAII 4~10 nm ORI TCRZFRIENAIHETH S Z & 25 TEM BlE2ic L v &
Too 70, TEM B X 0 K1 BEREZHIE L72RE R, @B ORE ICTHED OB —JE 08B ST
HEFEZ BT, FT-IR JWERE RN G, Y%t/ b1
WIAREFIRAEE NG D Z ERBD L=, EILH

THDHATT IVINT I R RT R Iok 20 %)

DIGNTZ DI, PRAEMIRINERICEENL 5 & B 2 b7,

TG PIEFREFRIZE D, REMOTINEIC XL > THEY &

HEPHIE S, SRIFICx L THo R EOREM 21

IMUTZE . K 16~18 wthD AWM 2 Gie Z & D33R0

bz, FA— LT URISIC L > TKEEBEZEA L

&2 A KguEOm ERERO b, M) ki &

W TP MR &2 0 L 7R R, RIBE ISR L TEn

PLEMEZ R L, TOPEETBRECL > ThHifsh b
Zenraiviz (Fig 1), NEAFIAENIEE O A CHRFE S L

TR T R TIE L FIEERRO b RhoTo 2 &

D AR S U EE A XS T L AN Fig..l The result of the antibacterial test
ORI RATHD Z ERE LM E 25T, against £. coli  (n=4)

Development of long-lasting antimicrobial nanoparticles for coating materials on implantable medical
devices
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TIiR—XEEDERKEARERIZAIT-EIFRM&RET

VHAE KRR BRI AOTTER), 2 AL R R Tk e F
OF #i"2 BH 25!, & BAF, &m 50380 % 5 ez

(5]

Ti BLO Ti G&IFRE, WM, FEREME, mHatE, K7 v —Ma SERT-FEZH/ LT
W5, NiTi A4, 28 LI IIRGEEIEZN SR E IR E 28 LTV D 2 &0 s, 5l L2 HRerEE
BB E LTIELSFIHEN TS, LU, NiZEWT LT —MoREIENH 5 2 & s &
NTWN5720, Ni &G 20 LWBIREEEEOBENE TN T, &2 TRIFFETIE, Ni
R EOERBENEOE VR EEE T, ERMELE L TOAERZEEOES WEBITHEN DR S
NHHLWEEERE L, FiaEOiRIGHAESIZmT, ELFERNTEEZ AV T, ARG
PITHOZ L mBEBE LT,

[ 525%]

AFFFRIZI T, TidAubCrb5Ta A4, Ti32AulB6ColNb A4, 35 L TN Au28Cu22A1 &4 %W 7
NELTHALE, 206 0AEDRNARAMEZ2HER T 572012, FrnOEBITBW T, BIfE,
RS AT T MBRE LT ENTWAH T, BLON, (MO RIEELS S THD NiTi &
b & DI EITN, A OM eI BT 2 21l 21T - 7=

MEMEM S LT, 7/ — Rtk (Fig. 1) Ik AmtArERER A2 320 L7z, A K MERI
Fusayama saliva ZZMRIZ LU TIER L7z, 7 v #BEOHE & L CTiE 900ppmNaF $E 0 (FHEFIE ML
T) #FEHT5, Yo7 VFERZ15mO 7 L— MkE L, BB #£miY, mKERTEL120 5
b, NARFTEEZ B, BA&rICH2000 % vy, JiiK T CHEBEZ1T > 7=, ifEE%R =% /—/1T 10
SIS Lz, SiEaeomaErEiMi s Uik, ARERT., 7 v E Rk, AREg s 7
v FEEDRDOBRBE I TENFNOT / — Rk g
Fha L=, E7-. HERETZ IV TOXRD figdr, @Xps | Fis!l
fiEHT. @SEM IZ L 2 R AT BLEHIEITV, et
WRRET L7,

[ 5 & 552

MEMEIZOWTIE, ENENOH A4 & BEFOMT

KON NiTi B4 N AWER & N7 v FPEAHRIZ X

B EME~DEBE LTS5 12012, FNENDEE T

IZBIT D EXALFME RN E T/ — RoMaBRic X 0 3l U7z, 55, A Qe I8V T,
Au28Cu22A1 & LSO FHAE LD BIREIEENMIT, NiTi &KW Ti I iTm MEE R LT, A
AMER+~ » FEDT 7 AR IcBWTid, FRENOHE4IT NITI A4 L v IRVVE
EORLTEA, MTI ERSRMETH -1, £, BAEREAMBEGEMT T OERTIcE
WTIE, TNENOHFHEEITIMTI L EmvEz R Lz, 728, NiTi A4 & OHEIT S 5722 26t
EYEL L, QIO LG, FREFNOHFSEIE, NENBRELZEE LI- 2L EFN0%n
A CTOMEIEIENTND Z LR SN, @SEMBTIL, WTIhoae bl — 2w
RO LI, NOMER, 7 v RPEOHKR. NDMER7 » BHREOERTONEICABEERR L BO LI, #
AL T KVAE L, 7/ — B RFER, MEMEICENTWD Z BRI,
@XRD DFERIZHONWTIE, FrEdid. TNENOEKRFICHB VT, NiTi A4, #iTi Ly e—7
FRESC B — 7 (E OB D7 L THEMEICENR TV D Z E BRI, 7B, @XPS OfERIC
DNTIX, SORDIMFVBMELEZ BT,

Biomediacal engineering evaluation of Ti-base alloy for medical use
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MBEENAAFT /€I VI ADOREAE L VIE A hZ X LDEET

VESRFER A EWE T2 eR, 2B Y 7 & T HdhbiR v & —
OXRT HH', /il FE? bt fik R/ OBEE!, Hw i

[F51]

BT PDY T ERERIED 1 5 THY ., PD BT —T MBI D H O ERIERYYEST) & i fk
I MR DFRIE IR RE BB DA L 72> T D, FFEE LT, ESI OFRIERITH 22%& W
IHELREINTVWD, ZNETICFHRLIL, 72 A Faxv 7837 4 NHAp)F / ki 1% 22—
TarTLlETa NEAT AT =T NEE-L, RV A7 A8 7ffEZob Ll L Z
A FEGHIERN 9 51 L35 2 2R LT,

AWFIEETIE, I 5725 Y BHIER O E2 B LT, HAp ([ZHEERN(Zn) % B L 7= HEH &
HAp(Zn-HAp) 7}/ Ki 1 Z S U, SEEHERMEREG R X OSWUETEIEREAG 2 5206 L 7=, Nz T, £t
B A= XA LZOWTHH L7=0 THiET 5,

[5£8r]

Zn-HAp F /KL FIXREEE 71 v > 7 LUK, WEBREESR /S KT I L OV U KsE 7 =
U LERA L, AR TR U, (RBERTOY > 7 VAR IEIWEE A2 i3 = L2 K0 | (BE
BRI 5 ) 2 RO BERE 2 80| L7=, F£7= XRD, FT-IR, ICP-OES ¥ XY SEM % T, Mk
FEMEREM 21T > 72,

Zn-HAp 7/ RiF 238 L TV D HETEMEZ G 572, B 7 — 7 /VIEGLE R B2 2 B
PR 2 e L7z, PET > — MZ Zn-HAp & ki 2 2—7 4 > 7 L, ODeo=0.01 |ZFH%L L 7=
WEEAR L=, 1 KR, 10 5AR% 5 EfTV, LB Z2REMIIZ ARy F L7, 37COA F o
— X TCISEMEEE L, an=—HEFT52 L THEOEGFEREEH L, 72, HIEA =
A LOKETE LT, HALFEEN KK Z ODsoo=1.0 IZFHEL L7 KABEICHMN L, 1 Bl & 87-,
3EIOELTEEC LD R0 7e In 2 REL, WIENICE ENL 8B A 4 U RE% ICP-OES 12XV
HIE L,

[FE3R & &%)

Zn BRI D 4 FED Zn-HAp T/ R 2 fi# L7-, XRD B L OFT-IR £V, HAp (ZHIK
THREEZHF L TWD ZENRDO BT, XRD 70 7 7 A A B5 S48 T ER OB SR X
0 Zn BEHEPHNT D220 TS FEROBD DO BTz, UL, Zn> A 4 2 H85(0.74A)
23 Ca*(1.00A) L v/ h&EnWwZ tickpabDEeEZ bz, F7o, ICP-OES JIE LY Zn IFMEHAHD
FI90%NEMRIN TV, ZNHDZ ENG, Znld HAp #EF O Ca EEHBEINTND Z EIVUR
W Ehiz, SEM#IEL Y, Zn-HAp 7/ KiF1Z PET ¥ — MIHEBEM OB —ca—TFT 4 7 &N T
WD Z ERRBD BN,

PEMRBROF R LY, Zn-HAp >/ kifaa—T 47 Ly —

FNClX.HAp T/ hi a2 a—T7 4 7 Ly — h e L CTHER
EPEDSER O BT (X 1) . K & #efih3 2 = & ¢ i i T o Zn?*
BENEF L EICEIEERENZEE 2z 6N, £, b
HER KA 2 RIGEICIRINT 5 & BEIERNO Zn 3L, Mg 23
VI HZEERH LI, 202 e, KIBENORE~ IR0 S
HO Mgy ZnZEHEND Z & T, MIEORESE ISR I
U, BUEEAGRD ST b s S, L KW B DA

Preparation of Anti-infective bio-nanoceramics and investigation of antibacterial mechanism
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ZU3Joy vECHEBIEESRORE RS & HaesE

BT RIEREGEEE TR ERE 2 BEVE R SE A S BT HE B A
OFen  KHE' FHF V2 AR s e

(=] ATiE<C N TR O AR 23617 2 A SO RAE 72 & OA OHEIT AR 72 7Rk
ENTWRY, TNHOEREEZEZLND, A A~T U TN EARMEE OB EEZ S
DIERFRAG I 7 NI EWAE . MMM O RS 2 W LTSRN EE E 2D, 22T
Fx I, AT U TR EICERREE O 44 F—b) ARG TOBERZ DRI
HhlEZ, Mlast~ bV 7 AOEBEX L RIETHDLaAT7—F O HICER Lz, 27
— 7 SR E AL & LA OREIEEREAL ((Gly-Pro-Hyp),) THERK S LTV 5, HEEE
ERALIE., AR BEE AL O AR I RE A T E T D Z L e < Mle E M EERT 252 L T D
TEML N FAF = MWEEFE L TWDHTHA D LR AE N Tz, AL TIL. fEEK
AL OT 2 EREA E T T U LAY S a ) U EREE LT B CAREIEZERL L . in vitro
\ZBUT D ERMESE R D BEEME A2 S L 7,

[EB] #HEDOERD 2504 ) 271 U L (Ac-Cys-(Pro),-CONHy; n=6 (Pro6) and n=9 (Pro9))%
Fmoc EAVECTER LTz, &85 7 7 A% Pro6 & L < I Pro9 O/KIEWRIZ 2 FEfIRIE L, 4V 27
Y EE SAM ZERIL7=, A7) 271 ) UEE SAM (OP-SAM) 2 [ C O A 1SNk
RE % = B S BHE(IR-RAS) T KN E 2 KA G CENEINIENT LTz, & B2, F-7 7 F 1]
Bk~ o 2R VAR AT (NIH/3T3-RFP) 2 OP-SAM b ICH#KTE L, AT &R (2185 TR fE 4 Bl 22
Lz, EHICT R/ HRERBICHES3-AND T N7 =L K (MPAC) & Pro6
#H L <X Pro9 & DIEA SAM Z{Ef L, Z DKM~ NIH/3T3-RFP DO#:75 258 2 3¢ L 7=,

[#55L & %5 %2] Pro6, Pro9 & H1Z CD A~XZ kLT 205 Figure 1

nm fFTIZEO =y bR E 226 nm AFEICED =y |k Morphology of
VRN SN G, a T — T S LA adherent
BEDAY 71 ) 2 0 (PP-ID) ~ Y w7 RETGRT 5 = & foroplasts on A,
SyinoTe, Prod 1E, LOHN Ty U BAR LT D & Pro9-SAM after 6 h
5, Pro6 XV B ZERPP-IIANY v 7 AT L incubation.

Iy 7no 72, OP-SAM # [ @ IR-RAS fi#tr CTlx, 7 v U o~
FEHO C-N HERBIC kT 5 1438em DE—2 & 7

0 U BRI AT T NS O N-H ZAIEER L OV C-N f#

FERENCH T 5 1310 cm! O B — 27 NERFEH &S

72 F£72. OP-SAM Fifi D /KEEfRA 1% 35° CLEs s KMt

Tholz, TNHDORERNS, AV IT ) N eEEy ==
TFARBMICEE(LTEEEZDOND, S HIZ, OP-SAM

FHNCHIEZERE L7 2 A, MIIZIFEALERS Leholz, &5, BEZALIETRA
SAM ETix, AV I7 0 ) o OBEIEREINT DI on CTRIBEEE NIHl S, 2 boRERE»
5. a7 —F UL AFEREE L T2 Pro6 38 KO Pro9 331 A4 A F— RS+ L LT
HHTH D AlREMEN R ST,

[#5] OP-SAM OIERLZ T A TES £ Ui, BT ASE (L2 LA 05 - BT
Bl RS BB EETEA BORICESEALR L BT ET,

Evaluation of Cell Adhesion Behavior on Oligoproline Self-assembling Monolayers
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J45—/R M) RRAICBRYFREZEALI-AVRD Y FNA K
a4 )L

PRIRRZER B TP FeRt, 2 KRR R BB 2 5o it
o EH L, R MM, & EES, RE WP, T 3!

[#Z] ®rm—2F 7 757 A3—= (CNF) (35 TRIORVKERBEIC L @m0 iERIEEZ A LT
WAHTH, BETHY 2N LEWIFEREZ R L, BEMEIO7 4 77— L LTORMARHIFEEN
TWARAL AT U T NTH D, KFIETIE, 74 TF—/~ M v 7 ZAREH A NS+ TdH D B-
cyclodextrin (B-CD) & 7 A 53§ Td % adamantane (Ad) & O THEK S DA A -7 A MHEA
TERIC K 280 FREGVREANSNTEAMBIZER LTc, A MMr+ThbDH AdILCNF 7 7 A A
—REOKEBIEALAE/M LT, BRA YT B-CD L, =2 H T 2B EAKE AR L, THE
T2/ ~—LHELSTEZLETY N w7 AZEALE, 747 —/~ Y v 7 AREH
ST RERIC L DGR T DA Ra Z V2B L, 2 OS82 7l L=,

[F5r] Bkt v — 22 KPxaEZeEIc X 0 ik L, CNF Ko 8k 28 Lz, 2 O 8K
DR 2 ARSI EHL L7 CNF 0 K2 L, CNF ORI L 7 &~ o & U iFE kD T v
R L OBKFEARONC LY . Ad Effiz/L o —2R (Ad-Cellulose) Z1ERLL 7= (Fig. 1A), &5
2y B DR Z K ~EHL L, Ad-Cellulose K/ HUKZRFL L 7=, B =% HT 5 B-CD %
waEG L, 74 7=/~ M) v 7 2AREITHESFEGEAT D1 Fr s uid Ad-Cellulose 171E
¢ B-CD £/ ~—¢& 2-hydroxyethyl acrylate (HEA) Z3LE A5 2 & CERL L7 (Fig. 1B), +
7", Ad-Cellulose /K73 HKIZ B-CD €/ ~— &R L7 X~ o FNVEEIZ B-CD £/ v — 2w E
77 TLTC, ¥~ U v 7 AToHD HEA BLOT PO NVEABRBEAIZHRIMLESEZITY Z L THA
RaZVEERILT, ZOFVEKICERT D Z & THREFEZITO., FIVX PRI EICET D
FCKIZRE LT,

[#5F & 5%2] Ad-Cellulose /K77 HEHRIZ B-CD Z NG5 & UK OREEN EH L=, Ziid Ad-
Cellulose D7 X~ > F)LIEIZ B-CD V@i L7-Z A /RLCW5D, B-CD OIFRINZ LY Ad RDBR
KA AAERIC L 0 §EEE L7z Ad-Cellulose DBf/KIEDS B-CD THE S LD T & TKRADZHMEN W)
ELZO, ENERLZEEZ BN D, Ad-Cellulose =7 ¢ 77— & LTERILL 727 V04X
TR —ARMOMT S ETHEHThH- T, BOTaEzEALT-a R Yy g Rl
L OWMEFHIIEB I BRRERIC L 0T o7, O TREEAET A7 Vi B-CD £/ ~—ZIRIE$I1C
TR G ZEATTITHER L2 b o & ik U TS 71030 . L7z, B-CD &/ ~—DOEINED
BEINZ L= SWF L ORERS /11E EF- L, B-CD &/ ~—Z22F /) ~—OWE I L 2.0mol%H
MUTGE, BINL TW WS Lol L2 18 EOWMHS 1 L 7eoTo, Zhux, 8o hEanns v
ORGSR E L TERH L TWA Z LA R L TWA, BOFhEE DOFLERITH 5 1-admantanamine
hydrochloride & B-CD D/KIAWK & i aiHl

L., INBIFNVERIESED Z L CHERER

EATo T2, BEANRIER D Z D T8 % 5|

ERBRICI VML E A, BIERTE ik L

THEWIS IDME T Uz, ZAUSBERN 7 ¢ Z

—/~ MU v 7 2RO RS ICHFRIIC

WL, FVOBEE RN SN0 TH 5,

NGO X, 74—/~ ) v T AR

WY TREAEEANTHZ LTS FeZrro

TR E A BT D Z ENAREETH o 72,

A composite hydrogel possessing supramolecular bonding between filler and matrix
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SEIT LY FAREZVUTERIZEK BT/ T 741 —REANDAE I\ BigR

VEERTFR T LA SERIHE ot TR, P @IERFET A T A 2 A ) = g U
A
OFRI =4h ', K E 0107 BRE B2

[#E] BBEOF B H Y RERWEAALF) 77 2 —TTlE, BRIRTORIGS, AW
OfEE7R pBEZ FIREE T 5720, X U RV BEEREICEEL LIZZHEBEO~ A 7 n e — X, 5%
OHAEMEIREH SN TE T, FES, XV REREBEOEWMEE LT 7 7 4 =R &
HEINTWD, EROLZAERIKIZEES, BWERELZH L TCND1®, KIGKE @EiE» DK
KRETHTZENAREL 2D, NA AV T 7 X —HOBEK~OICANREEIND, 7/ 774
— RRAT R R ~D B X7 FORBEEILIZOWTIE, EROMHEFICHVWbNTE-Z2 2T v
DB R D FETEALFE N KT X 7203, JEMEDOIFRIA DY, SRHER BRI < OMLVERANiE LI
SWVWEWIFRENRD -7, TEMFAEZREET D E, X o X7 B0EHIEEEZE DI, @il
MOB)—ICEHET D FENRS LEND, TZTAFETIE, =L haAb=u 7%k ?
T T AN—ERL L BHERm O X X EDOEEREFRIRHZY VAT v ST IR D FiE
Eegtliz, =L 7 ha A=V 7ETH, BEEICHMLERY ~—R®ikE 7T —A3Inl-a v
JRCHT DT, BTt ) T AN MBI ZENTE D, AlBl, XN TEE
HEHER ISR T 572012, B ) X2 LR - B2 Uiz L CTRIoR U ~ —I8iR
HEHT DB L 7 ho A= Z2FF LEE AR FEERS Lz, bbb, Sk
HINZ X B e G BN T ) 77 A RN—%28% T 52 LT, fikEREBRHCZ
NI B REITHER - BELT A LR AT, EAERLRY ~—CITEEEE L e —ZX(CA)E
AV, IR Y B =7 L a—(PVA) & V2,

[EBR] <& o RV EEREER L2 T ) 7 7 A N—OERSTEEE 7 7 A S — O VBRI
) ANEHWED LY ha A= 7 E (MECC #1) 12X » TERR LT-, BB IC1 CA Ik &,
BT X o BB IOV RTA I REEAET 5 PVARIRE W e, 2 h OFEIRIZER 2.5
kV/iem ZFIIN L7236, ¥52.0 ml/h, &5 1.0mUh THH L, AR RFT L3 7 % ETEINT S 2
ET, o rEREEICE R - HEESNIET ) T A= — N RS,

<SBEETF ) T AN—DX X T I HETAASELNTT ) T 7 A N—DOIBREBIE IO RIS, £
B E - BABREE(SEM) M OB B B A BAISSS(TEMIC LV B 22 o7, /) 7 7 A N—REITHR
SNT=Z NI, PURZE AWt h 15 2 2 i CERREE TR LTz

[FEREBR] (R LT=F ) 7 7 A /3S—O TEM Eif§(Fig. 1ARTEY, T 7 4 N—REH
TDHT7AN=DBGF6N, TORMEIIE—72 PVA O
EnBlE s, FR L — N a g Ui
BB A B o7 & 2 A(Fig. 2B), £mIZH—IC
HUNTENEELESNTWD Z ENRSIT, %
Qe D7 1 A TIRAERIC 1 B LY — P3RS S
DM, ZOBEL 7 7 A N—JEREITMER S, Uk
WRTIED, SR L e A= TEE VT
B NI E OMKER A~ EREE IR LT, K
FEE, T/ 77 A= NS F VT 7 Z—-~ Fig. 2 (A) TEM image of fabricated nanofibers. (B)
OFHHEZR U A v FEELENTE LTINS Fluoresent image of protein  immobilized fibers.

Display of protein on nanofiber surface by using core-shell electrospinning
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REMIERIGICK DESRMER) TXTILOHERE

1 KB KRR F e TS5, 2Universiti Sains Malaysia
ol HAE, IR RER !, BRE &M K. Sudesh Kumar?, I {5 !

[#5] RV PLA) KRV b Faxo 7k Vg (PHA) 72 EOAESIERY = 2T L idE
WERKEASMEEZGETAHZ NS A~T U T E LTERZED TS, Ll ZHhubidii
7o 2F 7 LRRRICEKMETH D006, AR E L THOWDEAITKD &% < & Tkl
EOBFWEICHREN S D, £7o, PLA IXIEECIE, pH ORI L 0 IKSENE Z 508, £ D
YRR 2 A D FIEOBRE N RO TS, —JF, PHA OFTHLARIYGB-E Faxv 7T
L — h-co-3-B Fua ¥ ~FxH ) =— ) (PHBH) |, PLA & thikd 5 & ik Ch D m., M
BRI EHAHIR STV D,

AT Gl (L ET ANV ~ONBBEIC LV B U AIEERES V7= 5 L5 % PLA
PHBH 72 EOEG AR Y A7 VREICHEAT 5 2 & T, BMEEREZEAL, REOBIKE
BLOL MfaBiftEom LAl Lz, iz, REEAIER T 2 oM E o<, Effi PLA
& ek PHBH ZAHIA LA & LI B oA I X 5 PHA O F&2ERT 5, Zhicko ., E
WHAT T AF v 7 R0BAMENE L CORBIEREZFERT D,

[556%] PHBH 7 ¢ /L A%, 175°CC 10 4[], BVEMET 2 2 & CERL L 7=, [EARIC PLA 7 1 /L A
AER LT, Boiie7 4 VL% ClO, 7 Y HIVIFE T, LIS (LED 77 : A=365nm)T % =
& TR LALVEE U7z, E&{k PHBH 5 X TN PLA 7 ¢V AL, ERAUKEERRATIEIC L RiENL %
NMR 78, XPS HIEIZ LV ENEREHRAAAK I L ONEAZFHE L7z,

[ 5 & &Z22] Wk PHBH 220 O H )k

fi I E RS R A Fig. 11T, BRI o 85 0.9
SER PRV AME T L R/ hTs5ok 2 5 80 @ P
ST Z kb, ABURIC &Y REAEAE S 75 e o070
T2 LnWnmdEiRote, £ XPS I 2 70 o § T 060
&7, PHBH KK ORI TR T § 65 R -
(O/C ratio) AT 5 Z &nbhrot- 5 60 Vo o °
(Fig. 1), Z0O = &Enb, ARz ky 2 85 £ g 04
PHBH HHlCHENEASH, sy § S0 0.3
BUKMER I B35 2 LR sz, £/, 0 10 20 30 40 50

'H NMR #7575 PHBH OIS - s % Reaction time(min)

v — 27 OB BERD B, D C-H 2ME
NI L SN TWA Z LR HEE ST,
f2{t. PHBH 7 4 /L AT L CHF A LMD
A DU TN LAY ERZIT o7 2 A, RAEED PHBH (2% L CHEICY O TE 7,
DO ENDS, BLABE L= PHBH IZT X /R DO TF A UM EREREZ b OERG A S
L7708, BEREMEAE D IRIE T 4 NV AR DI b IR SN D,

[FIREDEVALFR Z PLA IC%f L AT T2 BB L OWMLAR U = X7 L& W= B AEMEI O &Y
MBI LRI T LI TRET S,

Figure 1. Contact angle and O/C ratio of PHBH
surface as a function of reaction time.

Functionalization of biodegradable polyester by surface oxidation
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ERERAR)T—T S OBEMBEERICH T EFRANEMERICEL
B IEENE E DREY

'HRRFRFBE LR AT S8R, 2 5678 DK &+ K5 N SUBAIROR Ak 728
OARM X', KA #ia% o X', @ 5!

[#5] RIS E TS T 2 MR m B/ L7ofERErE Y 7 N R mNIE, IR0 & o sl
WL o CTREICHEI O R mtE 265 Z ENAEECTH D, —FH T, xRS EM &S 0T
N-isopropylacrylamide(NIPAAm) & Belousov-Zhabtinsky(BZ) )i D 4 J& il Ru(bpy)s 725 72 5 H b
By N AR ICEMT 5 2 & CHRAMICHEEL BT 2 ARMRBR Y ~—7 52 %M
¥ LC& 2P, BZ KOG, Ru(bpy)s 28 A BN+ 5 2 & THAR B sy 1850 B A 72
AT A AT a VEERFEREIND, S HIZ, BZ RICEEOILBUZ W E S O MR L2
SRR ST D, RN OMEERIEE L ZoBREFMT 5 2 LT, R E
VAR T /3 A ZA~DEBA DR S D, RFIETILE /5 8O B RN RSB mIT T
F O F /GBI 7 SITA AV DD R T T BESERAFM) 25 U, P/ R PR RE I kS
WTEMIEENRZOY 7 NREOa Yy 7 4 XA —a v (BEE)I2H 2 2B O N TEET D,

[E8R] > T 0y 7V U TSI L0 T ARMICIFT BB T 2 7 )V EA (ATRP)BRAAH 2-(m/p-
chloromethylphenyl)ethyltrimethoxysilane)(CIMPETMS) $ J Y ATRP 3k BH 44 Al
phenethyltrimethoxysilane(PETMS) % % 72 % b 38(CIMPETMS/PETMS = 100/0, 50/50, 10/90, v/v%)T
LEE L7, RimbssE ATRP (2 X Y NIPAAm, N-3-aminopropyl(methacrylamide)(NAPMAm)% It
HATDHILTHT AEMUZ poly(NIPAAM-r-NAPMAm) & Effi L 7=, IEIICAZ oA IV
5% H 35 Rulbpy); & NAPMAm O7 X /LSS E 5 T LT, B 2E6% E O B hiRE) &
HHEMIERm AR L, EfimaTE2HaMIciREL, AFM THiRiZ Ax ¥ 752 & TR
TIEBOBEZRE LT~ £7-, EHEZENZh R, ROEERIRICIRE L, BUEBAEE o5
IRAFPEZ G~ 7=,

[FER & BE2] M L7 3 B o A RS & 5 A
FEM(NI-x:x X CIMPETMS D ER)TBW T, —EBE
DT ERELIZEOWREX Z AFM (2 X Y 1572 (Fig. 1
a)), PRLEAIE AR O, maFEDORE ¢
WL 7o, BT %m0 T 8HF L O SLIRREE 239 2
LT, KV HBLEEG I oo BEZLND,

S5, Ru(bpyb B L E T FRALIRARICEE L Fig. 1 a) Cross-sectional view of each
AR TR E 2 J07E L 72, Fig. 1b)IZ INI-100 D52k surface in air obtained by AFM. b) A
g, WTIOREMRIZIE W TS, Rulbpy)s 2RI representative graph of the temperature
RED BT RIS U CEE R L=, — 7. &  dependence of swelling ratio (INI-100).
JEAR A T REE Lo R T 350 O Ru(bpy)s was eauilibrated at reduced (Ru™)
BELARIED ZLLL T oo 1o, BALAREARIER T e N0 Oxidized (R states
%R 2 R TR EFUIRIC W T BZ RUGEAET 5 2 & T, BiREERBA G, 5
KY R, EMHEENBN2ED THOXRT 4 7 ARSI ED X ITHET L0 ERT Do

[ 2% k] [1]R. Yoshida et al., J. Am. Chem. Soc. 1996, 118, 5134. [2] T. Masuda et al., Angew. Chem.
Int. Ed. 2013, 52, 7468. [3] T. Masuda et al., Chem. Mater. 2015, 27, 7395.

Toward Autonomous Conformational Transition on a Biomimetic Polymer Brush Surface:
Investigation of the Effect of Grafting Density by Atomic Force Microscopy
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RKEHILARFIEF/ 0 —RXF AUV ECM & E ik £ TO#EHE 3 1
faDiEE

SN RZER e F A T B B e 7 E P

ORIl Hih%E, — M3 Jel 5l

(=] MifjEst~ U v 7 2 (BOM) 1%, BUISHIE & a0 23 5 e cidze < . Mlgosy
(EOHE I E R BT D A MRE 2 £ D, D729, MlaDERIMERREEE ~DISHIZm
T, ECM Z it U 72 B FEMR D BRRE DV A AT i T b, AFE TR, e —2F ) 77 4
N— (CN) ZFAVWD Z & T.EMDEHER Y THD T —F D) ) 7 7 A N—IRIR &2 BRI
L7, &612. CONOFERERZ 2, 2,6, 6-tetramethylpiperidine 1-oxyl (TEMPO) o fihfiiz{l,
WX IR VEEBRAMCEAT S Z LT, MUK ECM THDH e T va oy v il
VIR USRI A R I T, WEREY - {LFA9IZ ECM 2B L 7= TEMPO b v —2F ) 77 A
38— (TOCN) % W CHEREEE R EEMR 238 U, ~ ¥ X HORHEGHEZE ARG NTH/3T3 OR5HE 2 3 72,

[ 258 WERfiFH CN 0 TEMPO FRfb I3 BEHICIE » TV, RS T N U 7 ADORMETH LR
XEDOEABRLHIE L, 4 TOON K43 HEGR (0.5 wt%) Z 200 pL Foh N—H T A ZEAR L,
HIRT 24 h S E7- b 02 E U Cilass &R it U7, fMlabsRalid, s L
B R 23R8 L 7= 24-well 7 L— MIZNIH/3T3 MM Z 50, 000 cells/well & 725 K 9 IZHEFE L .
72 hEFET A 2 L CHINBE S AR UT-, B2 O NIH/3T3 M vt 1 o AM TR
o, =F VU LREH A ~—111 THMILE ROICFRRFYe L, 8 AMEE CBSR 21T 7=,

[Fh5 L&) SN RX BN TE/ A TOON AR FCNIH/3T3 fiflds 72 h £238 L7~ fh 5.
TR EEFFZ20 ON BB L O LR R E )Y 0. 39 mmol/g @ TOCN EeA CTiE. Aifans
27 xzuaA REER L, Bk RIc9<#E L= (Fig. la, 1b), HARFUEEN 0.59-0.94
mmol/g @ TOCN FeAR Tld, MRS I AR 72 BUKMER I TH S I2H D BT, MR #EE -
HRELTEBY, ROV RF VHEENRZ VT E, 5 EMRENEM LU Fig. lc, 1d, le),
LoxL, BARFTIED 1.60 mmol/g OIEM TITMAaAHEET, HFOR 7 oa A K2R L
Too —HRPOICHRAE U 72 B IS RIS T2 7201213, E9moIcitirhomigica £ns
TA4TOARTF R b a R F U EEOREEMS R T BN BRI AE T DNEND D, DT
D, MR VTR X X OWAE T LT B AW S NN, ARG, &
N —2AF ) T 7 A N—=FEOEKVED B VIR L BN (R TR B A 5. 2 B A REME
&L BRI NVRF VIR EDOFAENRBE SN, F£7-. NaOH Z W=~ —t /LB TH LD
FEEAEE D72 D TOCN &2 WD & | ALBERT CIT IR 225 [ RE72 VAR X V& TH - TH il
MATZ zvuAf REFKRLZZ E, WENIK T 5 n— 20 b e s o2 s
FIETAREMENE 2 B D,

Figure 1 Fluorescence images of NIH/3T3 cells after 72-h incubation on a variety of TOCN substrates with
different carboxylate contents: (a) COOH-free CN, (b) TOCN (0.39 mmol/g), (c) TOCN (0.59 mmol/g), (d)
TOCN (0.84 mmol/g), (¢) TOCN (0.94 mmol/g), and (f) TOCN (1.60 mmol/g). Scale bars: 200 um.

Fibroblast cell culture on ECM-mimetic substrates prepared using surface-carboxylated nanocellulose
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R/ HFEFEERBR)T—T 4 IILLDINAA T 4 ILLEE

VREAR R PR e B A 9EEs, v o 3 0 TR T i, 3 REAR R KB A dn B A
ZEE8, 1R A ARBEHE S,

Oﬁ[ﬂ A, KaungKyaw %, it #5%!, JRHE AL, N BEZC HEaok fEEES %
R, EiEOMERY WD KW, IR KRR

[HEE] A AT 4 VB LD BIEI RN TOBEDEISED 80% L L& Hw 2 L EDITE
0 FEE L T2 M & HB LT 1000 f5 L EOFEII T B EZ R o TV D Yy S AT
VDI XD BYHE D%  ITEFEGPIERIYEICBE L Tl v, RE 2L o TnD Y, —
i B L ORA A2 L2 OFEMRIT, BNEEEL R D, FAMER T LT HUmEE
EROZLENHLIPDHOENTVD, INHDI b, EFEESOREICHT / hiraz=a—7
AT T LI LS TS AT 4 VAL DBIHEDP LRI TE 5, € 2 TANETIE =
LT L— NIRRT K 2 BB SETEBRY = —7 4 VA EER L, Hi A 47 4L LG
DMl Z1T > 72,

[EBR)ERT K EHERRY ~—7 4 L Aid AR ) ~— R A 7eZ 7~ (PCL).
RY-L-Hgh 777 ho4EAEK (PLCL), T)%&&):%w& LA (PLGA)) %k
s = F VAR R S BT IR & A BRI 45 HiE
BF 77— (REARBEASMH) %
BEL, 92T L —FEIZAE 22— b
ETHI LK TERL, iNa 47
SV AIEMEX, RS ki EAEER Y <

Extinction
= .
[ PV

=)

o &

"“7/{/1/AJ: ﬁ/ﬁkbf;ﬁé? F]7£;k® 300 400 500 lsouh( 7(;0 800 900
NAKXT AN DF T YA NN F Ly b o e
I E 5T L. 595nm OV % I 5 Fgl;ﬁ?%%@&;ﬁﬁf/@%@
S Lk o CEME LT, g LF
[FER L ER] ERLERY ~—7 4 L ADHI AL F .
74wbﬁﬁ%ﬁﬁbtﬁ% PCL, PLCL, PLGA 3t Z .
CBRTHT AR v — DRBDARVEEENAL 2
zL74M/£t$75>$L5 Lo T(Fig2), TH 5 o
IRV ~—REITFET LT ) T L— IBAAFT E 4
SNV ADRERELTVAEDTHLEEZLN 2 4, i
%, U EORELY . KB CIER LIRS hiTE .
HHEER) ~—7 4V DITEBRNTAAAAET 4 VD control  PCL(25mg) PCL(SOmg) PCL(75mg)
RA BLET B AR E L ORI THD LV Figd T M TIoRT5 PCL 0%
o AlReME A R L7, BALSET- L XDH AL 7 4

v BEE

[ZE k]
1) Davies, D.; Nat. Rev. Drug Discov. 2003, 2, 114-122.
2)Ashutosh, K.; Anwar, A.; Mamta, R.; Nasreen, Z. E.; Seyed, E. H.; Int. J. Med. Microbiol. 2017, 307, 481-
489.
Anti-biofilm activity of silver nanoparticle-containing thin layer polymer film
Nana Motoyama!, Kaung Kyaw'?, Haroaki Ichimaru', Ayaka Harada', Katsuhiko Ono?, Hiroyasu Tsutsuki?,
Tomohiro Sawa’, Yuta Miyazawa®*, Daigou Mizoguchi* and Takuro Niidome'
! Faculty of Advanced Science and Technology, Kumamoto University
Department of Chemical Engineering, Yangon Technological University
3Department of Microbiology, Graduate School of Medical Science, Kumamoto University
“Dai Nippon Toryo Co., Ltd.
Tel: 096-342-3667, Fax: 096-342-3668, E-mail: niidome@kumamoto-u.ac.jp

354



1P-100

KREFKEZFIEH L= Ti~D2 V) BEHEDEREZEY

Y BRTFR IR TR, AR R - AT AR
O #hl', BH &2, BF  IEH®

=P REX NN ﬁﬁbtﬂﬁﬁﬁﬂ%ﬁuﬁﬁﬁ#%miéﬁ %, EFEREICK ST EN
WE L, FDOXNTEEN B ORI LB M (BHIE) NEETL 5810
TW5. L, EEHITC %Li'(c:, HONUDA T T NREICHRES M - EREME X
VN&E%&%éﬁT%,%@&%%ﬁWW@@% BRSPS AE RIF SN2 2B
TLT&ET. AT, A7 T MIWET L2 T EOFEMERL, RYXTF R
ﬁﬁ@ﬁﬁ@k@&/ﬂﬁ TR LB DA T b ~DWEEE I LN E &~ %
A A SET-RIEA~DHZ 3G 0&%*@%ﬁ§¢6 Llck, XU EROT I D
FRAEC X B OWAERE DFRICEE 2B LETRFEHO T L2 &KARNE L
7.

[2B2] 85 mEATE (REHMH S Ra/um < 0.1) L7- Ti(08 mm) ki & O} Au ER(93 mm)iZ,
180 °oC MZEE/KIZ 3 hiR{ET 2 /KB ¢ L < IZIKKET T A~ (1 min) &6 L7-1%, =R
F721% 240°C ORKFITHRE Td REFL, KiEEAAWCA ZHl L. RBERmIicy v 378
B (37 b Gy 85 10000), VAR X7 L7 —E(13000), V> F—2u(14000), A4
71 e (17000), VU 7T (23000), =T AKX —1E(25000) BLORZ L RIE (TLT IV
%mmxw&3~€@wmm,747n%7%/Mmmm)@mEWWmD%HF%zwmf
ME 3 AdRFLWAE S, IBICH U7 BIREEWE 2 WA SEHERE~T V7 I &2k
HEET KWE @ﬁﬂ%ﬁm@@@%%@f%Q@M X DB E BRI L. £,

PR DR BE %XHSFTE,WCA@E(ML) VR L7z, X XU RS
SHREE T v NSRS @ﬁb(mw,ﬂmﬁ Re1 (BEARFRDMERK L T B 0A

%Eénm/ﬁﬂ@ﬁé)%ﬁ@h

[FER L BE] WEIERmA~DO X RV BB XU E O PN EEE I IWE DS+ &IZE - T
AR5 7-. \%%@k%wﬁ5?~€k747m27%/@w%ﬁfi@&¢f@#ﬁﬁ
MOEELZ I, RB#REO WCA [ZEELZZITT, FELIWERENEBENZ LB Shotz. —
5, BDFEDO/INSWNEZ RN ITBETHAHTIVT I OB E OW A5 1330k E > WCA 1294
WRLEZ T, DT EO/NSOVWEX, & ENDHKENRZ NG EHKMERR E T oW E )N
ML, BKENSZOEIFEBUKERm COWEREREM LUz, 2O b, WEERED
BUKEE L BRI TIE R, MEROT IV BIZER SNHBUKE, BUKENWRAEREICHET D
LOEEBEZLND. £, HOUOREME ZWAE SR E~DO T VT I U O AEEE T
WCA M[E—DOREAEREA~DOT VT I VIR EHE L FREChH o7, £, HEWEWR AR
TNT I WNRFET HERCIE, FATE LT E IINBE L o7z, £, TAT I OW
B, FRWE LT E OB EEICK 6T, RO WCAIIKIELTZ. 2O &b,
&/Aﬁg#w%¢6% %, BEICEEL TOWDWETIEARL, £HEDO WCA ([ZEET KT
IR MR EZITTWDH EE LN, Y HITHEEMEV AR OBREEIZ OV T HHET S
TETHD.

Protein Alternative Substance Adsorption of WCA-controlled Titanium
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T/ TFNRE3AL FRLHHREBEADNS RT3y

T5Z 5#EAERY AH DR
USSR LR KRB SRR A TTIER, 2 U SRR A (R RE TR IERT, | B R

REF B 70
O/h= I, 4l Jes', [WF (R, JkKIF EAT°

[#=1]

F R ITHN~B W E 2 EST-ODORT X —L LU ENTWE, BT U —0
AR BEL, BEFEMBEANICSRMNICEASE, BEHORWELR X7 X —DHETH
Lo VVBBANY T LAD—FETH DA KX T 35 4 F(Ca(PO4)s(OH),, HAp) (XL (K
AP ALELSEA N TELEDIIR_R 7 EZ— LTHW, BWWFTF 2T 27>
3 VR EWNET L0, MIREERN 2= R A b= ARKICEH Lz, Fx OLETOH
HETIENEMIIE I _RETERGFOTZ Y R A h—V A THDH I EEm LTz, ARETIE, D
o L5 /) T2 A4 PO KA b= AR EZ T,

(€|

T TNREA NEWIO =y g ETERLUE, ERLERBOXY 7724 V8- a viF
B E B EBE(TEM), X REHTEE(XRD), X077 — U =B HR 0 6 E7HEFT-IR) & A
WCEHI L7z, ~ 7 A SRR o0 HL-1 fifi T 784 A b Bl S E7-%., #
fomtElL MTT assay (CCalli L7z, F72. HL-1 Mo kB F /7 _Z AL vD T AT =2/
¥a YEERIET T A R GFP & W CHOLBEMEIEIZE TRl L 7=, S 512, HL-1 MifaoHifam
B ARG KT T D R R 72 BLER & ~— D — &2 O CRBRICFEE L, EER2my R A h—
AR B FEAm L7,

(755 & &5

TEM /57 7 773% A MIELRK 30 nm OERIREELZ /R L7z, XRD OFEPrE— 2L HAp & —
H L7z, FT-IR AX7 hvb HAp ICTHFAET B A 4> & feid Uiz, HL-1 fifg oMW
RN TIIAE U R oTze FT U AT =7 3 a9 VAIRIZLIETRE Lo L v & @y Vg s
RLUTo, HL-1 filIZ K DT 732 4 O EERMIY IAARK T~ ) A h— AT
5D NIl (Figure 1), S HIZ~v7 v /%A b=V A~ —T—O/ANDOEY iAH S EL
BAINT, v /abe /)Y —AIho= FY—L50 LIRS TWVWARU 7L THD EVnbild,
EFNPZNT AT =7 v a ST HL-1 fildo U Y Y — AN THR S e W2 DIZEVWEE
IRTZENRBEEI N, ORI, DRI ) T A PR ZADEEFT U
—BAROT-OOHE 725 LWFES D,

Figure 1. Endocytosis pathway of HAp in the presence of various endocytosis inhibitors in HL-1 cells,
respectively (n=4, * : p<0.05 vs control).

Elucidation of intracellular uptake for transfection of cardiomyocytes with nanoapatite

Hiroaki Komuro" *, Tetsuo Sasanoz, Kimihiro Yamashita3, Akiko Nagai4.
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? Institute of Biomaterials and Bioengineering, Tokyo Medical and Dental University
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KEVEBICLLDZAETF 2 OOERTFHEICET HHH%K

R G T2 e 55 B P AP T
OA #ife

[F51]

FH TR E TIHEEMEICENLVERBFIE L S\, ERA 7T M EOAEKMEE L
THOWOLNDN, BEEERA LW ERMEL 2> TWD. O ITEE L CAREA M
DENT-T REA N WBSEDHiELETFZ 2L IUELT 2 H5ERD D, LR ARES M
O DHIEE LT, T VBB T R4 A MRS B . AR TIE, 737 A ME
MBRIZER L, BT ¥ OREBEKR OREHOEEELTHDZ LT, Z4ET ¥ OER
TEMEIC R L CETUE E DB L RIET et L7z,

[325x]

REHIME T 7 X~ BERIE(SPSIC L - THRUE L 7= Z4LE T & > OMEE M L7z, K 100pm~
125pm DERIRMTF 2 Ly K % L ZT@ESEREEIC L VR SN b D TH Y, KILRITH 34%
Thd. AFRTIIAERNEZ T LR EURREZER L ZAET X o OT7 3% 4 MR L
7o, FEUORBIZIET RNE A MEREBE S EHFAEL L LT, 7 3F A NI A fE L7T-.
RIEWIRNE 1 A & LIRIRZA8E LT 36.5 °C IZfko 7oA U F a X—FNIZRFEL 7. 703, pH
A FUBREOEAEB T2, 3 BB EICSBF 24 L7z, 3 BB EIZ SEM Z W Tkt
RINBIEEZ L, ERRLOR, T OMERREIT, T UINBVLER & O H 1T 7.

[FE 5 & 552

FHBERORER, T34 A MEE ORI CH 5 s ~DIR{EIC L 0 3B M I B D Y
DHEFRTE 72, ZHc kv, FELEHOREHIEEA_REFmENRKREL 2D, T %A FONFTHENRZS
IpBEEZOND. T/NFA MEREZ G Ui BN 2 i+ 2 e nTcaiz. £/
FEALFRORRFR LR D Tr Z AT o T2 BRI TIX T 282 A MIWER TEX otz Tk VBV % fi
LT 1 #EMRIEZIT - T2EHT IR, 737 A MR TIL 3 BRI CF ¥ R+ RIS+ 7 &
O ZHERT 5 Z LK. ZHIC XY invivo EBRAZIT - 72BICE & O RMIRES, AAiE
Hom ERMREIND. ZHET X OFRmEE T X A M2 & ORI E BEERIIZEEL L7z
AR, R TREOBEAEMEEZ BE L2 WiGG, ZUROBERICH T 5 eREMHE C, b1 1 Mok
[HifE p, ZALUEF ORI O N, RENTOEXRFES & 95 &, TX¥ RO & FKinfd & ORM%
TUTDO LI,

ZHET Z AN DT R ORLFEAD/NS K RAUTR 213 L, HEmrY e RimfE s 5Em
LTWS ZENGhoTe. MAT, ToNZA NIRRT DR ~DIREIZ L 0 R A HIZM]
fhe 72V, REFBPATIZEMLTWD LB bND. T OREEMITEDOREPEILEIEIZ
KET D, ZOTOT VI ) INBLEE 2 U736 L Y, SBF RIBIZEIT 57 /3% A F O s
RESNTZLEEZDND.

Study on bioactivity of porous titanium by surface treatment
Yuki Sakamoto
"National Institute of Technology, Oita College

Tel: +81-97-552-6879, Fax: +81-97-552-6975, E-mail: ysak@oita-ct.ac.jp
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A FZEHE PTFE OIS EREICRE T 25 F L N ILEEHT

VERBEEFRR R RN, 2 KIFRT, 3K
OFiffr 1, HHHE—2 MEHWD 3, TEEH 3, KA, MikEZz 13

(=51

ARV T N7 7/Ar =T L PTFE(polytetrafluoroethylene) id, A T.MLE kG R D X 9 722 KA
BERRT & U TRMER, Bl ERMEIOME 15 E LT Co-60 HUNBRIH ITEE LI2RIET
FRATATREZR Z D DIRK W/ LTV DA, v BRIRET &7z PTFE (X, BIRIREME 32 & o
HEMHDH DD, FSFIREI X 2UME~OFBEIZE L CiE, RIEHS2RREN R I TlEne
WONBIRTH 5, FHIAETVH284E PTEE 3. T OALFHZEAE S V- H M B . Bk
FREIZ O W TR0 ICHGEE S TV 7, ARAIFZE Tl BRI B2 2E B2 OBLUS /) 5 Co-60
HHRR RS % O ZEKE PTFE OMIMEZALIC O\ TERFM . AL REET 5 2 L2 LT,

[ 525%]

H 324 @ RS A LA /3 2846 PTFE (XFI1B) 3 X OV&284G PTFE (XF2) % 7=, PTFE © %
VLT SR (JIS K 6251) sk GRERAMrEFE : 2 mm x 0.5 mm = 1.0 mm?2 (XFIB) ;2
mm x 0.4 mm = 0.8 mm?2 (XF2)) Z{E® L., %kl N=5) % 0-100kGy (2T Co-60 v i
S UBIERBRICHE Uz, BRI I, RIS SE RIS R ZE o 2 — I THT o 72, BlIERBR
ML LCix, BRREHA ~ AT O % L7 —2 ZTS-500N., FEEj A Z K MX2-500N, M OF +
v 7 FC-20 EF 2MZHWCEHI L7z, 7 v A~y FEEHEEIX 50 mm/min —7E & L7,

bt S LT C < By A Rkati PTFE BekifkE (15 mm x 15 mm x 0.5 mm

(XFIB) ;15mmx 15 mm x 0.4 mm (XF2) ) Z Wiz, Z OBCRGEE 2 KBRRF LR A BRAf
gt H—12TC Co60y MIBE42 Z L1k v, X#HEP KT Raman /o472t L7=,
[ 5R L B 5]

8532848 PTFE (2B W T, 1kGy O FU R & 2 FRST U 725 OB © 5 | IRAE W58 B2 12K T 2358
B HAL, S0kGy ORISR TIX 5 ERBRATIC 3 TIZ 2 ROFEL Ak S 4u. 100kGy Tid 5 A5
RTCOREIPIE SN TV, —J7. 2284F PTFE (2B W T, 50kGy UL D2 IRE L
7B OREHZRBWT, £ 9 0< SIIRMWNrRE IR T 23580 b,

XAREPTOFER, 04448 PTFE (2B T, [RIPTHR B — 7 JREE (SRR IR G X 0 s 09~ 5 16
MAFRD HAVTZN, 22 PTFE Tl HUHHRIREHZ X 2R E— 27 OHEINITMHER TE oo
2o THUHDOFERMND | F0284E PTFE Tlid, HSHERIREHZ AW RS S ESEA 7203 22846 PTFE
T, IS X DG OB Dot Z ENEZ BN D,

T NI ORERTIX, E 284G PTFE OWA ., BURMIBEENRKRE {25138, LA~
7 RIVORREIIRE S 2o 7228, 2254 PTFE Tl., BGELALY FLVOFREEIZIT & A EZBRITH
LR oTz, THNHOREEND . %K PTFE O &S T T, MR L v &S FIic
SRRENT-Z LRI SN,

A [EMdE ] U 722848 PTFE 1%, 7T 22848 PTFE OMA10 . FUGHRRENIZ X 55230372 0 il &
NIZZ ENEZ NS, HEYUE PTFE 2B LT L TWOATIERDERIS B, 226
PTFE (. BEHREE C X AME O NIH S b Z &b, EREEME A~ AR R S
%

Molecular Level Analysis of Radiation-resistant Properties of Cross-linking PTFE for Medical Use
Hiroshi Saito', Masakazu Furuta’, Aira Matsugaki3, Takayoshi Nakano®’, Masako Oishi', Masayuki
Okazaki'”

'Graduate School of Health Care Sciences, Jikei Institute
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FIRNIVEEFRIZEENDRERIE S D PVC &Ny J REMR~NDEIT

VENZE SR AR ENTIERT, 2 RIS B R A
O¥pAf#idr !, W L& !, wIFTE, ATHE S, MATIL, ddekHh !

[G65c] 7 Z ey =F v~ (DEHP) (3R Vb e =1 (PVC) HUEERHERS D FRA) ] ¥EFA
ThH DN, EHEEEOB AL AEICB W TR L S 4, R ATEEAI SO TIE PVC B O
HADBHELEZ T D, ITFE, Fox 330 L 7= Brdlinig N v 7 OB%s 2 B 5 L7z PVC #ifik N> 7
D7 4=V EUT 4 RBRIZEBNT, My 7 OMBSICE ENRNT ZVERY v 7 nasF v
JL (DCHP) MEAFEMIR D B &7z, 2018 4E X V) DCHP [ XK K ORI 12 381 T DEHP [RIREIZHA
X GE L 72> TN DT, ARBFIETIL, M/ Ny 7 O&EEM R L4 BgE LT, DCHP OIEA
JRIR & fif B 55 & 3R, RAFIMEEH O DCHP IR EHER I >\ Tl L7z,

(28] © >t ) & M M OF SAGM AR I BRI E R (SAGM/RCC) #FMf%, Z L L, 7
WA Y IME N> 7 R OH T AL T v T, 4 CTRAF LT, BEEERIRIZIZ, SAGM &R %= H
Wz, HRBE AR L2 Ny 7 RO T AL T IV EFREL/INIRE 9 L, RFELKRE B <R
MULtk, Yo7V 7R — b2 LT, BRAFRLE% 1 BEEKO 1-6 BEIZE Ny Z70nb KEIE
BEfih T ICEREL L 72, #5kBF 50 pl A EFEICAZ U a—F v v I &E T T AR BRE IR, 1%
NaCl &8 (1 mL), ~FH > (2 mL) ROWEEHEWE Z2RN%. 10 oM LIRE 9 Lz, =
DBEEIC X SN EiE (%Y UE) KRR N U U AKX O BAK LR, WIEICKES
T GC-MS/MS Z3#ricfit U C Rl AIA &2 \IE L=, F7=. DEHP-PVC $fik /R v 7 OEERALH D
HREREER S 24T RIS AR O 5T 24T - 7=,

=

[#E R OB 2] DCHP | i/ S > VAR KR O R T = —7
NHITHMHE ST, TAULAEE RS D O R ST,
DEHP (X7 ~V DA EIZ )b B3, Mk Sy ZIRFE LT
U AMHE KON SAGM/RCC B [RIRREERfR I S iz, — . 7
JVEE U MR /N > ZITRAT LTz w7 i J OY SAGM/RCC 7> 5 1%
DCHP (I ST, TV D ik N > 70 B I3RS DR
DCHP 2N L TWA Z EAVHIBH L7-, $£72. BRI TH RAFAAR (R)
% SAGM YAHEHE R O T AL T IARTERED S 1% DEHP KX
DCHP TR S7pinoTe, TR D DRGEN S, M/ > S
7T ~UVRERE 1T DCHP % T4y & U 7B B 4 D3 el il o4
AENTEY, INEAREERZ DCHP 28 PVC Mk /S » 7 4
WCBITL., TO#%, REFMKICEH L TWD Z LR S
P77, DCHP 1ZRICK K ORI Z I W THEIT R L 72> T 5
7o, YL AR Z G T D REWEREE Al PVC RN DR
o P ~OERICHOWCIE, EERLETHL EEZ BN, BRI (R)
X 1. 73 SAGM/RCC o> a]¥E#
EEHER. A) DEHP, B) DCHP
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Migration of label adhesive plasticizer to blood preserved in PVC bag.

Yusuke Nomura', Tsuyoshi Kawakamil, Chie Fukuil, Yuki Morishital’z, Yoshihiro Okamotol, Yuji
Haishima'
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BESERNFF M LERESHK/RNTF FEARKICLSBRERK
REDEE

FOX TR LB TR
OHM &, %6 hEs, M EZ, il &

(5] AWEEEE7F R ES 3R TIRT v 4 A
AV TH Y BREERE & FF7- 720 A, BRMESRAF TR Tl
BUEAED a-~Y v 7 2 &R USSR 2 BT 5 2 4
M9 CiE, T A LA EESNK
poly(allylamine)-grafi-dextran (PAA-g-Dex)?, FhEEH AIEH
IZ& D E5 RXTF FLARBREAEEZEA L, PRI
BWTH oY v 7 ADTERE BERHEREZFHET 52 L &

AL, S 51T, ES/PAA-g-Dex HAKZ MIFEE DR Fig. 1 Chemical structure of the hetero
SSOIRENMETH LYY AT FURY = LIZHINT S grafted cationic copolymer, PAND.
ELVMRERD > — MR~ OEEEBABE SN, 20

L ORIEEED Y — b« Ry 7 VRS A SRR X 0

TETEIIE, HLWAERMEA~OREIC SRR D EE X 5%, ES/PAA-g-Dex EEKRMBIEE T v D
BlBAKREEZLENTHZEICEVIRE Y — MR SN B2 BN D, £ 2 TR TIX, PAA
W8 & LT dextran 35 X OVH - BKERE & /- 3710 S & Pk /& 47 1 poly(N-isopropylacrylamide)
(PNIPAAM)ZE A L7iRE 7 7 7 M EAK(PAND) (Fig. 1)% 7% 5t L. ES/PAND A& AIC X B IRE v
— NER L EORBEEIC L D BEERA T,

(B IE] RIS R ) F 4 o pE < LAIEE A 1K PAA-g-PNIPAAmM (Z8EH ° 12 ft-> TR L 72,
S HIZEITCHT I /{RIZ K Y dextran ZEATHZ L THRD PAND 157, Lz LEESIKIT
GPC-MALS, 'H NMR (2 & 0 3ffi L7z, # ek L72 U K Y — 24(99.6 mol% DOPC, 0.2 mol%
PEG2k-DSPE, 0.2 mol% rhodamine labeled-DOPE)(Z E5 5 X T PAND Z %N L | S S BRI SE Al 221
X0 BB D THE 2 38l L 7=,

[FER & BE] A Lo LB\ S EROHCEY 1+ 813£9.0 x
10 TH Y . PNIPAAm, dextran D AZFE|LZ L FI 6.2
mol%, 4.5 mol% T 7=, PNIPAAm O T [ Ef Rk IR 5
(LCST)LL FIZBWT U R Y — A4 HHEIC E5 B LI OHLES
REFIMUTZ & 2 AFIEIE 0.5 mM lipid, 10 uM ES, 600 uM
polymer), FILESKRTIFE S — MEEBBE I T,

ES/PAND # & RITNREIRE T » L DK « R HE O = R /L X —

EHOoRTEELEI LTy MBEREINZEZELOND,

SO B ESNTZIBE Y — F &2 LCSTLLETH B 35°C T ) o

03 A v Far—hLEE oA, BASTT MEELAT Fluﬁrescence 1m2}ges of lipid rlnc?mbranes
HAEEIE D~ 7 AR ~DOE AR S h 7= (Fig. 2), 72 in the presence of PAND. Scale: 5 um.
DB RSB EE OB A RIEEED > — b .

R VBRI B W CTEETH L Z L3R ahiz, YHIZZ 7 7 MEADOEARNES L OHEE
BT RCCIE BT BB KT T B OV T HRET D2 TETH D,

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. 5) T. Masuda et al.,
Biomacromolecules 2018, 19, 1333.

Control of sheet-vesicle morphology changes of a lipid membrane by thermo responsive cationic
comb-type copolymer/peptide complex

Tsukuru Masuda, Takuro Ochiai, Naohiko Shimada, Atsushi Maruyama (School of Life Science and Technology,
Tokyo Institute of Technology, 4259 B-57 Nagatsuta-cho, Midori-ku, Yokohama, Kanagawa, Japan 226-8501)
Tel: +81-45-924-5762, E-mail: amaruyama(@bio.titech.ac.jp
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JYREEENFOREKIBEE Z /N BEREZEE)

VIUNRE: Se 8 BEALEIISERT Y 7 b~ T U T AEBMEF 508, 2AGC #RaUEALps dn BHIE TR T,
3 Department of Energy Conversion and Storage, Technical University of Denmark
o/ 512, Jankova Atanasova Katja®, [UAK 4 H--2, HHP B!

[#65] Mla « o 7B EOARS T L@ T REIIKS T2 LCEMT 5720, @1
FH OKFEE T, ERESROBBICBWCTEEREH 5, AU QA v =F ALY
UL —F) (PMEA) 1X. @5 F8H & P RIKB 72 AANER 277 Loy FEEE DS el g vy Tk
ZHL, BN MEEAETEEZ RTZENMBENTNAD, £722 mol%d 7 I/ ENdEAS SN
(2-B Fa% A&7 Y L—}F) (HEMA)X, 2-7mol%D 7 v FH#EE /< —nELEE I N 7-HEMAZ
AEARY ~— (PHEMA) LHEL T, VBB IO VR EOWRENENENIH S5 &
DHRED 2 INTNDY), ARETIE, JRTBEZ P LVES (ATRP) ZHWT, 7 v FRILHRD
ILEASSNT-PMEAZ S L., DEORFEITCHE N KFEEICE R HHEBOEER L L HITEKRSE
MEOFHE 21T > 7=,

[E8r] HrEEEICER L, 2 O 7 v FEE58

PMEA O&EKZEITH>T2, 22,2-8U 7/vA T )L A R o 7T Pif—;h;l—b-:E/IEA((:'S:olid Fluorine)
27U L—Nh (3FM) %'f&%%%(ié\ Lic~v7mE 4 F15—b—PMéAJ|_' (j Fluorine)
v =B RV = 2T ML E Rk . § SR
2’3’3’4’4’5’5’6’6’7’7’8’8-/\0:/& tjij] 7/1/j-]:l X 1 -7‘]-& 5 Fluorine Block PMEA\BIock S //C\(F:;C\E;C\(F:;CFS

J — V& BEHIE LT MEA Z A L. P3FM-b-PMEA
F15-b-PMEA %2437 (Fig. 1), fFoiv7cmsy
F KIS EREEDSCHIEEZT D Z & TV T OKFEEEZT/T-, £7-. BHOTE2AY
va—F v 7 UEEOSEMARIE, AFM HJIEIC LV &S/ KR EES 2 - EE L,
EB, 747N )= L I/IMRORERBR 21T 5 2 & T, ARISENMEE R LT,

Fig. 1 Chemical structure of fluorinated PMEA

[FEREBE] HoncmnFid. K 2 wt%ll Lo
KEBTDN, 747V =5 ORERICRKERAEN
RO DTz, &Fsy 1% PBS TRIES®HZETY o
T =7 OWSE PRSI S D 2 &b R
AU, HFIZ P3EM-b-PMEA (2B W CHEE THh - 7= (Fig. 2),
ZORREELET D20, REKFIED XA T 7
ADFHMi %47 > 7=, P3FM-b-PMEA i3k & #Efihd 2 &
R 2 BRI D —J7  F15-b-PMEA 1372 726 128Kk
T 5, £7-. AFM JIE £ Y P3FM-b-PMEA Jii% PBS Tiz
HyaL ?’%/J ([t &*%jﬂa:%}?ﬁk L. MIES23 P3EM, highs Fig. 2 Protein adsorption of fluorinated PMEA
PMEA OFPERITIVMEZ R LTz, ZbDBRE, 22
KAETRIT L CWe 7 vFE T ey 70, KHFET PMEA 7a vy 7 IZELLTWD LB 2 Hhb,
PBS TIR{E S 727 > 72 PAFM-b-PMEA JED 7 4 7V ) — 5 L OWE RN S - T2 BRI, iR
PLED Tg #8325 P3FM 23KH1C PMEA 7 12 v 7 ~OZ LIl L T\ zieh LB 2 B b,
F15-b-PMEA 7% PBS CORIERI# CHAERICITE & A EB(EN e o -BH b, KFTOPMEA 7
2w 7 ~OELERRLTO Tm ZH T 5 FIS BSIHI L2 o 7272 Th b L BRI D,
U EOFRER LY | BRI 2 AT 2 72012%, Hoe Kz S s
HNZKAEICEL T D MERNHDH EEZHIND,
1) M.Tanaka et al., Biomacromolecules, 3, 36 (2002). 2) A. Kikuchi, J. Colloid Interface. Sci., 158, 10 (1993).
Protein adsorption and hydration structure of fluorine-containing synthetic polymers
Ryohei Koguchi,!? Katja Jankova,'* Kyoko Yamamoto,> Masaru Tanaka'
!'Soft Materials Chemistry, Institute for Materials Chemistry and Engineering, Kyushu University
2 Research Center, Asahi Glass Co., Ltd.

3 Department of Energy Conversion and Storage, Technical University of Denmark
Tel: +81-92-802-6238, Fax: +81-92-802-6238, E-mail: ryohei-koguchi@agc.com
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R R—F/ 1) ADREERIHH & M EBEM A~ DER

VEESREFACTARGERT, P - MR TERRAS, IR R AR R T AR SEHEEAET, I
RETa T 4 THEMB Y AT LRI T Ly 7 ZRZBE, ° 8 IR R T 78
Ofiff 22X, &I TH2 T &> g B0, it e

[#E] EEEL L R ~— Al E 2R T @D 2 HERIER Y ~—F /U X LI
I, BOWKILR EEREZ R LS, B, MESEEC a~ Nolr, VT2 X =7
EL OBENS BIICHFRER S TR Y | ITETIIEEREM ~Om A bt Tnd Y,
EOHRMIAEKRIEE LTEAFEAY ) — XS v A0REE S, 3T, =RF 1k
W N— A b LB SR GRIRERR) DRENLSNTWD D, 2 ETHEAE O, fimfb
FHRFIECELARY v —F ) U AOFREGFINCE Y 1A, RmAX @Ok, HEEOR O
B ALY A Ao ha—v, T4 TR EEAERLTE 3, B EERE S =
FLWE Y AMEHT, Ml EEM & L THREEE R D, ARETIE, REAFVEL A
R DMARERTHDTARFTVRE /U RAZEREM & U CTHW R, 3 X OWFLER &
Fapz M OFIRIIC DWW TS T 5,

[28r] =5 (FLIZ R poly(ethylene glycol) (471 &: 200) | ZE4E A bis(4-aminocyclohexyl)methane
(BACM), TARFE /~—1,3-bis(N,N'-diglycidylaminoethyl)cyclohexane (TETRAD-C) DFTE
RAW) ZEE2mm &7225 X912 h LA AN, FrERE (T=100, 110, 120,130 °C) T 1 KF[H]
DEHEEWHFICL YV ) ARERT, RIZ, MEEEY 2 VT L — bOY A XA L, £l
WESTH2ZETE VAT A 27 2B L BRI & LTHWE, &7 0”7 B oW &R,
E7 UM HepG2 A AV 7 ) BEISEE T & 2 MR #EE J0E | MR B 28 SEBR 70 & 24T - 72

[#EHREER] £/ VAT 4 A7 OERM

HIAMEE (SEM) i A 1127RT, 7«

A7 FKg¥ LONE (Brifm) 23—/l fL %

HT 5L &wMER L, T=100, 110, 120,

130 °C THREINT=F /U ADOFHFMALE

ILEE4 380, 300, 170, 70nm &K 5

AU, BIFE D | EEIRE D BV EMALEN

NS Tp T, WAIT, EREEDOEWE /

U ZF EHRmEN I LTz, BArmiEH

0 DOF R ERERETNTNHIEIER

CEZRLIZZ NG, fxE /U AD(L

FHREFEITO TGRS TH D &CHIE

EN7-, F7-. HepG2 HlEIZxid B85

ZRELEZEZA, WTFRHIFIZRZEDOH

V=] ’% ~L, /D 7\ ORI IS & e o Figure 1 FE-SEM images of monolith disks prepared
PIBEAE (ITHBIVED L 722272, L at(a) 100, (b) 110, (¢) 120, and (d) 130 °C: top surface.
MLUZRMN D, 553 1~4 HOEIN 28352

BOWTIIHEEESCESEFRER EICERN RO, BETIEING OFFMIC YW CERT 2,

1) A. Lober, et al., Angew. Chem. Int. Ed., 47, 9138 (2008). 2) N. Tsujioka, et al., Macromolecules, 38, 9901
(2005). 3) K. Sakakibara, et al., J. Mater. Chem. 4, 5, 6866 (2017). 4) K. Sakakibara, et al., Polym. Chem., 9,
414 (2018).

Polymer monolith materials with well-defined morphology for cell cultivation

Keita Sakakibara', Chiaki Yoshikawa?, Takashi Hoshiba®***, Tadashi Nakaji-Hirabayashi®, Yoshinobu Tsujii'
'nstitute for Chemical Research, Kyoto University, *National Institute for Materials Science, *Frontier
Center for Organic Materials, Yamagata University, “iFront, Yamagata University, >Department of Applied
Chemistry, Graduate School of Science and Engineering, University of Toyama.

Tel: +81-773-38-3168, E-mail: sakaki@scl.kyoto-u.ac.jp and yoshikawa.chiaki@nims.go.jp
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BEMRLSCEAMRORNREN - BEWMEEED S 1 1 LBk
DEE

R L s
O®F AL, W& s

[F5] MR ITRMOERDL DI OM, BRx 208 W TRAIRZMENCH 508, FEATENER
BT TIXEGICEEL, ZOBN-ENAZ L > T LE ISEANEL . BEEDORECHEI OYER MR
PIRT L AT TE 72, FrICEHEIX, "M A~T VT IAONHICB W T LR, ¥ X7 H%2H
W2 AR A B O BT DN ATATON TR Y . BEEOREACHN OMSINLEEN TV D,

A F WAL, RN, EAtE, EEM, REME, KRS ORERN R T 5 FEIRT
RIEOFEHIETHY . OB, BEXILTFOMEEN T, RUSEEL, A A~7 U 7V EigIA
WABFCHER S, SRS T TN D, A A URIRD 2 2 R 7 EARIFIAIEA~ DS I D0
THREARFPITON TN, THETITEA I, AT =0 LERA A U RIRICER
L. Mi2{T-oC&7, TOHT, FEBREEZEAN LA 4 MK EESR 3T D Bk,
EWiZzErt, mvwkar53252 2 /A LT,

AR DOFREF TR, RA F U BRIROBERLTEF~DOIEAZ B LT, A A RIKERE (EiRE
DOAKIERE) LEERRELE OMBE, MEWEDOH T, TENBHFTHELINDI~6 0 COEE
ST CORENNR, EYeta° ELISA I SN D EER & L CREO WL XU
—BOEMZEME, MEPEIZ OV THRE LT,

(28] [ 1 1Rt AR 4§07 T o MEELA A ik BETEOD A Bl T
WIS TERR LTo, A A RIEOEESR R, TEWERMImIL, kD X 51247 N+
STce AT UUIKRD 1~86% KEEE KN 7 7 L v ZAKIFK (N 7 7 =7 R/V\\
T VUEORFEZELA]) L. BRETCEESR., NKOMEESE. ~L R
F X H =B hEENEFNRIE TR LT-, iR LT-IRIKZ 256~60COIEIEER R
TEMERAE L, SRS, RMARTORBEROMREEZNET S R=H,alkyl

Z & TR A T o 7, hydroxyalkyl etc

X

[ 0 & B 58] B DARA A L ARIOKESEICRER 2R L, 25~60°CC—  Fiower 142D
TEARIRAT L7 BB TTRETE, MK RIS OTEME (o A iR & 5 B
OEMZEHE) 15, BN D BHIREOWTHOKEEIE, 25~60CORIFREIZI T
b U7 7 LYRKIEIE (Ry 77 —RT AT L EOERRENAD) L0 BRI AR L
7

S BIT, A AR E AT A% o ¥ — ORI AR, T - SRR
R 72~V o 5 —BIE, U 7 7 Ly RKIRIE (7T R EORTEEA) DR TIEEE
(LB RAMEA o T2 3, AA A AT TIL, U TEE AR LT,

PUEDRERE D | KA AR, ER T, DTN T b ABEEO LRI
., BRI, REMEDIRNASLAF D F =BT L THREMI R R T ZERH LN o T,
NS DRI, KA A O N F A T =oAL POREOERIEOEER, BRI
bR, MHAWER L1030 < BT 5 2 L &R Ly A 4 VIR DSBER 2100 & F 5 L5 T-0
LA~ DA PR 2 & 28R S,

Long-term stability and thermo stability of various enzymes including labeling enzyme by ionic liquids
Kotaro Kaneko !, Koji Kawai !

! Miyoshi Oil & Fat Co. Ltd.

Tel: +81-3-3602-8791, Fax: +81-3-3690-3542, E-mail: KANEKOK@so.miyoshi-yushi.co.jp
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ENRMES/ EILO—RNA FOSILORF E MRS EESHOTHE

VOVEL - PRI ZERERE  BRREVEATRIIFZEILAT A ABEREST B
Omr K'Y, BHA #FE'

[#Z]

B T O=RoTH A HED B IR DIEAREZRNA g (L =7 ZTNTN) 1d, v
YIUFRRIEIH T =T ERCT, MEEAEDRY E L TEHE~DIEADRARETHLZ 0D, K
RENERICHERT 2 CWIfF SN D, L LR L, (LRSS KD BE LB )T 514 =
ZITNTNTIE, ZOLLDN 2RIEERTHY | MmO EO M S RE TH D, €2 T
AL TIE, v TN O THEARMRERT / Brn—2 (NC) 72H725FFY M B—iA
YOI BTN NERET L EHNE TS (Figure 1a), NC &%, M OMIaEEL K >~
2 T 5 THRLND T S A— YA XD e —Rarf RTHY, FF
Fe =952 L THOND, AR TIE, ANt E A5 L 21k AL Sz NC (sNC)
EEITFULaryARYy METHZ LT, AMWAERESEEET D EMRERIL, Vs X T
TNERFET D, o, AT MK HMdiREZET 2 Z v b HFERER I & - TR L7z,
[525r]

AR ZHMI VHERET P VAL o TRIET 52 LT, TATE Mok — 2% FR L
7o £TIT, ErElRBES R U LAENZ D I E TALKRALETV, BEEKRET A F—I
Ko TR+ 2 Z & T, sNC Z/ERLL7=, 3 wt%®D sNC &% (pH=8) & 20 wt% D7 X ¥ 7 F
(Mw=100 kDa) ¥#i& (pH=8) ZH&ERAK. FHET D LT, A FarvziGlc, ik
BRIZ Ko T, AR OTHOZEN (1%L 1000%) (Cxtd 2L ZEST 52 LT, FLroT
XY M E—MERHii L7z, E7o. ~ U AMMESFI (L929) % sNC 7/ /L LICHEFE L, H#5 2
T & Cfa a2 wHm L7z,

R & &3]

BT sNC IE, ALk o EER O E N %

IZEoT, F /7 A= R A —)b (B <20
nm, £ :>1 um) ~EHEHL STV

(Figure 1b), sNC & 7 % £ 7 F IRIK L IR A
T2 LT EBBLURIZT MUERISHEZ Y |
A RNV ER LT, — T, Rt
BRIZIBW T O 7% 1000% 5 2 T2 E# TS,

TR =R SRR L I 3 2 2 A BIZE S
TEBO, sSNCHTVRTXY hab—MHafaL
TWb Z Enrsiviz (Figure 1c), S BT,
T F UGB DORER L |~ U AR
IX sNC 71 EIZESE, i LTV D8k 7038l Figure 1. (a) Schematic of preparation of thixotropic,
BIN, TIOEWEEMERHER SN7Z sulfonated nanocellulose (sNC) gel. (b) Scanning

(Figure 1d), & 512, 7 v MEZTF~OHAEF  electron microscopic image of sNC. (c) Rheological
ER BT, < OB 7 LN~ L2 L measurement of SNC gels when strain was periodically
TWAEET I RSN, AT, A= vared. (d) fluorescence microscopic image of mouse
sa VARETH D T L IR A fibroblasts (L929) cultured on sNC gel.

SEEPPRLE LT, LA R MBI IR
W E~OIGHBHIfT S D,

Development of biodegradable nanocellulose hydrogels and evaluation of cell invasion

Akihiro Nishiguchi', Tetsushi Taguchi'

'Biomaterials Field, Research Center for Functional Materials, National Institute for Materials Science
Tel: +81-29-860-4987, E-mail: NISHIGUCHI.Akihiro@nims.go.jp
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ABEEXMTERICREET ARSI ST

VRO SLESEH AR e o 2 —  ASA FISHEI 7 —T,  AAREBWRA S
Ol /s ', Mok fe 0, RER WEET, sl 3T, A F Y, /R TAZ, MR

(5] =7—7 U 3EERNERE G7C, Tk 2B\, HEEARICE > CllluiEsts2H
THF 74 T VNEEET S0, Miao 3woraiiiidm 7 Vi & LTRSS FIHE T
D, az—rVEEE LTUITH « UVHEN TN, Mzl Lca s —7 0 S a i
EERICHWD5E, ZHEOBBENLARKEOa T — YU NERINVIELHD. Fxlk, v
Ve THHK T U ERIEOBZEN AR T AR T U A REL, W T VT RE
DT <2T 4 (Lates calcarifer) OENHHELILD T —57 2 (BC) 2 37°CIZEW TIERITHE
Mk Tz EERAH LI, ARETH, BCOXYy T 72 EB—a 0 BLO3Real M & L
TOHRMEIZOWTHET 5.

[EBR] XL E2EA LT 0SMEHRY TAT~ T 4z, a7 —F 2 LT
FAEDEN B L OBITIC L v sE BC 21572, ks LT, WO 7 HERk=a o —47 > (PC),
iR OAaEH k=2 7 — 72 (FC) &AW, BtEa 7 — 7 KER%Z 10CH 5 50°C £ THIE L7-
D 221 nm (2B HH M (CD) ZBHiL, ZMIREZIE L. SHEERAE 2 3+ 5 72
W, B LA A —F —ZFNT, 10CHh5 37CETHIE LSS T —4 YL (RE
0.27%) OHFEHMESR (G) 2B L. &5IT, BEZ 37CHHEMAICHIR L, $HE7 L OEL
LEM R L7z, SR RRGEEDOFHBIZ W= b o L RO 2 T — 7 0 L 2 IR L CRHE
s+, EERE MBS (SEM) ICX VG282 L., BiEa T —57 > Oz LTI
XV, ag—rrowsv—%Bx 50 TEMRS GET T ulbiln) OogFEEZREL, 27—
KR |\ Z OV CREAR L 7=,

[ L&) FHAEBEM®E L TAEMZRPCEFEED, BCII3TCTHRMEELTEER L=, Sk
e CTOBCOZEMIREIIPC L Y HAKWY, FHEDOBC Y /W37 CIZE D EICHWG' D FH-Z7R L
(K1), AL ZELEOEOERHETS VETER LT, bR’ a7 —7 2 OfFELIc L 5 b
DT DI EMMSEMBIZE O RENT-. BCYLDOGNI3TCHIREH#IZ T ~— (108 Pa) IZiE L,
V2 OPCH VAZICHUT 2 S (118Pa) Z/anL7z (K1), HIZLAA—X—DiREZ FH &
=& 2 A, BCHIVOBWAIZATCAITEE THE U R o7z, —J7, FCOZEVEREIXBCSH F DR
B (K136°C) EIREEICH b 58, 37CIZBIT D8

HETE RRBE IR Do 7=, 1000

BCANIMIIC 227 7 MAE 7L 2 TR C 2 7 B 12 = %
WA 7278, 7 2 BB (L O B8 LR 0o
TIHARWZ LRI ENT, 7 X BEERTIC LY & 40 =
BCLFCTHERNALNT, EELAFIZLVBCOS o 0 8
TESMIIFEE/ AV v 7 ThDZ LRI 20 7
7=, BCOBHN TS (LEER X O O Bz 28 & 10

DX BEER LD LDONEHONITHI L 0

A DOHFFEE T H 5 0 10 20 30 40 50 60 70 80 90
; = FEFIA] / mi
PLECED, BCH, PCEEICHARRM=S— o B
NN I \\': | v, /\ . N , Y (J]E']]AE’\ ﬂ{ﬂElll z =0 )
Z;E*ﬁ 5 ) E?T/JQH g@%ﬁgéggﬁ %%‘%LZC% RRRAHEROE (OB IRRE 22 7T )

A fish collagen with a capacity to form fibrils actively under physiological condition
Hirosuke Hatayama !, Shunji Yunoki ', Yoshimi Ohyabu ', Takefumi Narita !, Kiyoji Sugimoto !,
Kazuto Kobayashi 2, Men Yali 2

'Biotechnology group, Tokyo Metropolitan Industrial Technology Research Institute,

2 NIHON DENNETSU CO.,LTD.

Tel: +81-3-5530-2671, Fax: +81-3-5530-2629, E-mail: hatayama.hirosuke@iri-tokyo.jp
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In vitro RIERIAMERRICAVSBEREE FREETI/ILOMREETE

VE ST AL R A AEAE SRR IR AR AT
Ok B+, I&HR E B2E %, &s A=

[F& 5] ks ORI X 2 T BTG RITRMERRER . Be NSRRI ERBR % D in vivo
AERIC L0 FEHl SN TV DA, ITAE, ISO/TC194/WGS (28 W\ T 2 O S e b #E K (RhE)E
7 L (EpiDerm "™ EPI-200 RhE < 7 /L (EpiDerm), SkinEthic'™ RHE <& 7 /L (SkinEthic)) % A\ 7= in vitro
R JE R RBRIE OMVEREZ MGET D EBE T 7> Ru B 245 ¢ (RRS)DMTHIL, & OF AMENTR
Sz, —F., FxlL RRS EE—DOWBRWE AL HWTEFE RhRE £7 /L Toh 5 LabCyte EPI
MODEL(LabCyte)DHEREFFE A 1T, oD 2 FE D RhE £ 7 /L & [RIARIC R 2 0D 52 S e 27 A
WA TED &R Lz (B39 mAARNAS A~T U T IVFEEKRSE  2P-033), RRS 712 k=21
TiX, BEREHE L LT 1% 7 ¥ U EEET U D ASDS)BAHWLATE Y, & RhEET /LT
FREOEITH DN, MBHEEAM L, Wk cHEE - ELCLE ) ZenmiEshTnizz
ED . ARWFFETIE, 4 RhE 7 /L CTHMEXIRE L TIFARTE 5 X 0 i 72 SDS IRE ORG #1T
ST, Flo, YURBRIEITHIATREZEE L L CHIROBEZ N 2 2 & CRIBEMIZHEME D
AEEAHELTNDZ LD, RN & BB 2 RIEMET A NI A 2 (IL-10) DT BT 28
R L. 3FE RhE &7 /L CHlERG LT,

[F28r] WHBRME & L Cid. 0.05%~1% SDS Zfli [ L7, FREOWHRME % 18 FEfRFEE.
(D)PBS THodEif L, #%¥E#E T 52 L7 <, EHIT MTT &4 AW RIS 2 1IE LT,
Faph st R & L Cid, (D)PBS Z U 7=, RRS 7’12 | 2 )LIZhEwy, Pkt IRIZ %9~ 2 WeBRE o F3 %f
EAFR AT L, BRI 50%L0 T 2 RINPERGTE & HE LT, K588 B3EH @ IL-1afkix ELISA
FEICTHIE L, B oREEL2 1 & L THME (SN 2EE L,

[FEF & ELE] MTT 7 v A OfER. EpiDerm OAHRA1FHIX 0.25% SDS T 17.5% &L 720 . i
LI EDPRIE T 3%LL FIZIK T L7=, SkinEthic OFH %77 #1E 0.05%SDS T 32.6% CTH 0, ZiLh
FOBETIZ35%LL T & 7oz, F7-. LabCyte TIE 0.075% SDS THEXHELFERN 42.8% L 720 |
ZHLL EORETIL 5.5%LL FTh o7, MMRIEEIC/R 2 WIRFTR & LT, EpiDerm X 1% SDS,
SkinEthic 1% 1% T* 0.5% SDS O CHIEEDBIEE 4172, LabCyte IE 1% SDS THik O 034
L < VEdnmAe CHA Z 1D TV AR 72 < L0.5% % 10 0.25% SDS O — T H Rl Bz S iz,
PLEOFEFR DS . EpiDerm. SkinEthic 2 UF LabCyte TlX., Z1E4 0.25%. 0.075%% T8 0.1%LL 1
O SDS BIENHIVEBMENIE L THYTHDLIN, N R T BB LEGA, BExRE L
T3fED RhE ET/VICHBE L CHEHATE 2 SDSIEEIX05% TH D Z VB L7, IL-lafEd &
X, 3EDOET L& G ITURIR I TIE SDS DR ERARNITHEM L7223, SRER I —EREL
BEl 2 (2 L 72, EpiDerm 1% 0.25%. SkinEthic & U8 LabCyte % 0.1% SDS HIIUHF 1 £ & i\ IL-1
aFEEE R LTI, TOFED IL-1 o FEAEIT, TNENHK 370 pg/mL. 500 pg/mL & T 940 pg/mL
ThHV ., BEMEXRICRTT 25 SN FIFH 48 5, 51 5 KUY 1620 {5 Toh - 7=, —J7. EpiDerm @
A, 0.05%., 0.1%K Tr 0.125% SDS FIEIRF OFHF ALEHRIL, WL d 90%HI%Z Th 7223, IL-1a
PEEBITIRERMICEIM L, SINEERZNZEN 5%, 75 % N 14.6 5L 72> 7=, LabCyte (2%
[RER DA 23588 H 41, 0.05% % T 0.625% SDS HIITKIZ & B HHRTAEAFRIT 95%LL ETH 7223, SIN
EoIE 85 5 ) UF 290 F5ITHIMN L7z, 26 DFERN G | PERME O AEAFRD 50%LL Edb > T728;
ATH R~ —BE L TRIENEY A M IA UV ORBEEZNEST D Z LT, #BRWEORIEEDOH
M2 L ERICHETXDZ LN E T2,

Performance evaluation of reconstructed human epidermal models for in vitro skin irritation test
Reiko Kato, Kaoru Komoriya, Atsuko Miyajima, Yuji Haishima

Division of Medical Devices, National Institute of Health Sciences

Tel: +81-44-270-6544, Fax: +81-44-270-6545, E-mail: r-kato@nihs.go.jp
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MRREREED 5 —7 VIC K MM OIE L & BB £ DREE

T RSB T, 2 B Rt L ZE a3 40 7 [ R pE LA TH HEERR IS =R 1 ) N— 3
VHEER X —
OBIH #E 1, MERE 2, PEEEZ 2, RS 1, REal #|s8, HFHTR?2, AFAE—1

[#5] MRRBEICB T 2 HAEERICBWL TR OFREIIRTIRNETHS. flxiX, BFEM
RO A FHMaBf e ERRL LN TNDD, LT LY BIFRIBERETIIR. F0E
RERH & LT, UM SN MIREIIHARINMELS, Sy v TV r 7 v a rORENE LK
T2 ENETOND. Lo T, WiERR 2 HE 4 5 HAERICBV T, ML o HEhE &
i b, HREROME, Yy s va rERINIER S E DM & ORGENAE T
b5, BrILIINETICERMENARBMICEERNA 7 20 REBKR L, FobiFEs g
2 iR EEE M 2 — 47 (LASCol, Low Adhesive Scaffold Collagen) % BH%E L (2017 4EEAR K2
THFK), LASCol IZIX7 T mad—r U ERRLIRMPI L EE2WALMNILTERL. £Z TR
BFFEClX, 1) LASCol D7 AV A LA o O —REFHlEEEIC L D HIE L, 2) 7 v SR
5 R U 7= 408 2 LASCol A EE2E L CHEFE L TR 2L R MAR O s8N, ZEE Rk B
OEE b, BREOHKEZFHNZ. 51T, 3) 7 v NEHMEETET VA2 AW B 55 T LASCol
N EAREEBICIEANL, invivo TOMREALEOHENEm IR Z ST LD THRET 5.

[ )73 & #78H] LASCol 7V DAERL L Bk - 7 X F2JE k7 71 25—/ 2 7n 5 LASCol ZFHEL L
7=. LASCol I8 % 37°C IZRIRT H Z L T &, < F A A —F — (HAAKEMARS 111)
W CHITEBRLA 30 20t DRTEGENES (G0 ) ZWIE L7z, MEEER : LASCol, 77 ra T —/4> L,
RYV-L-VT a8 LT-F ¥ o "—RAT 4 RIZ, 7 v bOUEE BRI G 5 W IZ KM k7
A bAoA FEREREL, MR RE A RRFAICEIZE Lz, I, MESHE ORI 22 O FRIRFY 2 b
ZPL B —tubulin HUAZ W= (bR LV BIE L7-. & 512, HLALDHILL Hiik % A 7-14
AL FGEIZ LD T A et A NOKRIG~OHEERE LR 2 R, B 3EE - Mo 6 il
D SD T v b EFREY T CEEREN /= 2 — I — 7 KFOEER FEE (=10 g, H=7.5 cm, 1[8]) (Z
Y0 EHBREET VAR L 7=, HBEE 12 LASCol 7 /L3 5 \\\X PBS A FFEHEE I A LTz,
TEA 8 Hi%DOIFBHMIEAZ/ERL L, GFAP & U Rl GAP-43 (2% D HUR %2 FH U T oy ki ik Yy
@I XV BN A BlE LT,

[#5 5L & Z%2] LASCol #* /L DVERL & etk « 14 mg/ml F T 7 % f2J& 3k LASCol 7 /L% Fi#L L C
Hpme e R 2 L7 5, 67 (t=30 min) I% LASCol #1247 L THY R L7-. Al 32ER : LASCol
b CREEE U7 RAIARIE, BB —tubulin HUA TY SN MRRZEE N E L <& L. F -1
JADAELFRNPERT D Z ERHL M o7=. —JF, 7T A ha¥A I LASCol b Tlifho B3
&l U TS T DA AR IS U, BRI S hv7s. B IRk - EHBEEEICEA
L 72 LASCol 7 /v ClE, U Rk GAP-43 D3 GME72 IR E R N EIEZR S, BEEAIC NAEME O
HR2S O AR NMEIORTE TWDH Z EARENTZ. Lo T, FHEENE U2 v ME LASCol
TIVDFENT L - T, HIEESIHESHENFE SN D Z E0RIB I LT,

(3] AHFZEIX, AMED A& UAFZEMERSAOHEE 7 10 7T & (RIRZAILAS, A-75 (K M.)) & JST
A-STEP > —XFRHZ A 7 (K.M.) ORI CHOLNTZRETT. a7 —F kb E ZHihv7=
EEFELEHHE T F RS HICE#T = LET

Evaluation of Low Adhesive Scaffold Collagen gel for activation and regeneration of nerve tissue

Saori Kunii!, Kenji Kanekiyo?, Norihiko Nakano 2, Nobuhiro Kato', Kaoru Omae?®, Chizuka Ide?, Koichi
Morimoto!

"Department of Genetic Engineering, Kindai University, > Central Biomedical Laboratory, Aino University
School of Health Science, *Translational Research Center for Medical Innovation

Tel: +81-736-77-3888, Fax: +81-736-77-4754, E-mail: morimoto@waka.kindai.ac.jp
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HFALIRAEE R T H3ID T VA AR T 4 5 A2 OB

JRE REER B i AR 2R TERE AR
O OHERE, I —

(51

IR, Banfrigig o 3D U X W R R v 7 —L RMEROBIZER A
HICHEA TS, LIDLERRD, ZOEEMTHL 7 47 A2 MIF U IEEPLA), FHEES Y a—
NVERILE A R(PLGA) R & L — /R D ARG fRIERIIE L AW TE LT, AFxF vy 74+ —/L KD
TRV RAE « BB RE « MBS YE « ZEIRN S fRPE 72 & ORHEZ I 2 FIERRE SN TV 5.
KGO BN, ERDGHEEAXT Y 74—V RERHATZ7 4 T A bONY == 9 VOYER%E
AR L L, BURRBESEZ AW IKIES 21T 28Ik, B—HR 7 4 T AV b L THEX
EEERET S 3D TV UCEHT 4T A MR L. M TFEHAY Y 74—V ROFEM &
L, RS fRMEE 1 CTh D PLA 1T - BIRIZZ < Vi Tnd. L, PLA 134Ky
iR B AN < BERRBOTRIE © 2, TS ORMEEZHIET S LERH S, PLA OREBAYTRE -
A RO EE 1L, NI MIFL A AT 2 - L IC L IR CX A L 22 b, AR, PN~
HLOBEAZREL7Z3D 7Y T 47 PLA 7 4 T A v ORIz OWTERGET 5.

[F8r]

45~90 pum (kL L7238 ) R U 7 AWNaClh) & 1.0mm LLFD PLA XL > &, BR—/L I )L+~
Ty vaINtEERACTGRE L., 2o 0m % iR IR L, BV > FEAE
U2, ERLUZIRBASL y R EEL 1.75 mm @ NaCl JB#E PLA 7 7 A v %, —#hip %
ZHAWTERIL7Z. NaCliE#i PLA 7 4 7 A2 h4& 3D 7V U X248 L, NaCl E# PLA @ 3D
FIRIA 2 ESRL L 72,

NaCl /8% PLA 7 4 A > b « HIRMAZKIZ 1~7 Afi2iE L, PNEO NaCl O H EEZ2RIE
L7z, &7z, NaCliE#E PLA XL v &, 74 F A2k, 3D HIRIEOWNE O NaCl % X #t CT |2
THIZLT-.

[ L B2

NaCl (Z/KIZIEf#ES 5 7=, NaCl {E# PLA 7 « 7 A > b CTERLL 7= 3D FIRHAZ KIZIRIET S
& NaCl b 1T L, ALV EA SIS & PRREND, 2D T 47 A2 M TER L7 3D F
EE2KITRIETHZ LIy, BEIMIEAERS > 7-HIREIZA® L=, F72, REZIE, B
RO E BT WD Lz, 2k 0, HIRHAN O NaCl #8067 1 2358 LAIFL & 72 - 7o 7= D Y6k
FLOEASWNAE L LZbo s Bbhb. £77,

Zh 5o 3D FIRAZ X # CT THBIE LI-f

B(X1), FIRHAZRE O NaCl 13K 2 E%, H

SOMTIEE LRI R S Tniz. 72,

W 1% 9> 5 ENRIANER D NaCl 1 7 H oK

RIEBIZEST, BEITRTEHLEZERD

o T,

NaCl {&# PLA 7 ¢ 7 A > MMEHLEEZ NaCl

DIREEEZZLSESHZ L2 XY, 3D FIRMA

DZEMBEHIET L ENARETHDH. I

2 &0 &S OO - BsEEE - M

HEEVE - AEERIN SR 72 B OB % 7 - 3 1 3D HIlio X CT Wil 4
BTCXLHDLHFETE S,

Development of micropore-forming polylactide filaments for use in 3D printing

Isao Hirata, Koichi Kato

Department of Biomaterials, Graduate School of Biomedical & Health Sciences, Hiroshima University
Tel: +81-82-257-5648, Fax: +81-82-257-5649, E-mail: isao@hiroshima-u.ac.jp
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Secondary structure and interactions with fibroblast of silk fibroin films for wound dressing
applications
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Cell adhesion on cell adhesive peptide-immobilized phospholipid polymer brush surface
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