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The modification of material surface properties are crucial to achieve the tight adhesion
between implanted materials and host tissue. A new synthesis method of
hydroxyapatite/zirconia composite porous material and a new surface modification method
of titanium material were developed in this study. These materials showed higher
biocompatibility and adhesive properties against cells and tissues. Moreover, the
combination of bone tissue reconstruction and regeneration for bone tissue defect
treatment was succeeded by using the developed materials in this study.

SN IR E R
(AAHAL - 1)
[ERESETA LiEESE & &t
2010 4F2E 8, 300, 000 2,490, 000 10, 790, 000
2011 £ E 3, 200, 000 960, 000 4,160, 000
2012 4FAE 2, 400, 000 720, 000 3,120, 000
LG 13, 900, 000 4,170, 000 18,070, 000

WHIE5T 8 - AEARAPEL . MRk
FHRAZOF - fE « 5 - RHER T - AR
¥F—U— N EMEMREE, B, F¥, Ura=T, TAEA N ZAE

1. WH7ERRA LM DT = MTHH, “WHECECHETHY 2B 5,
AR & SRS CHEAE 307 & D Rigkie

ARG L 8 2T D PR, WA T DR WHZHALTWD, TF, ATHR (R
BB EANHDOEDORATHD TR~ A>T T2 b)) REOTRA EIZE R0,
21 LV EEIZRB W CIERICEE R &R & —RE IR E LTHBHA 77 v MiE
Ricd, ZOMBITETFMOE A MEE & ERICEMSNTE N, TOFREE LT,
OVER 25 & JH oD 8 1 & o NS I £ 3 % ki KRR EEZ BT 2B 7T




MEOBRNEBE SN TS, —J7, [EEst
BRI IZ 3BT D AME, ST X 5 5EE Xikb)
BRIZICAT O T RET I v 7 AME L
Z AT B A IS & oA EEN
TERW, IHEFREN O F3RE & 72 -
TWb, b 20/ L, & bicBmEAe
BB (FH 8T v A) AR
(HEARAR, R, J7p & OKARE) L oA
DR ZITRR D B 5, Fexld, THETH
b ZWITTHEIN TO = WoTaRLE . Bl
BRI ZWRIEAR—F 2 &R BT H 7 3%
A MRV a=T | EERBIER Y ~—OfE
RUEAT, T D AR 1A 7o P9 & ot
HTND,

1]

2. BrZEDHW

AW TIE Z N b Z AT T D 2 &
T, BHHAA A~T VU 7L &1 koM
[ 72t & BAZICAF TR 23217 LTz, BRI
1. O A ~F U 7 AOFE RSB L
LS A 7 M MR RE DM B, @ =k
TEHIRA N — = T T o e Mz K HOD
Bk B COMARML, IR0 2 AR L 7= ARk
BATHRRSE O BEL, OFFERE B R A FIH L
7= 7 VR O Zr AL il 3 K VA IRAE ZEE L
5 ORI L MR- S ok, & o
T T % B BRI 3T L T2,

3. WD ik

(1) MEERESE
ARGECHERT 2B (F 2 T3Z A 1)
WZDOWT, @ URTEHWAENEE 2RI
EH o MilaEgEAE I s TS, £ T
SO L AHIERE L oE TR EoT ),
BRI ORFFERE & 72 0 O 2 K mE R 7 4%
EO G E{To T,

F 5 UMEHZ DWW TR, BRIz L 0
RGO G2 Tz, T 3% A4 MFEHC
DWTIE, MEOREbEEICWIL, Y=
=7 EOEALEIT ST, ZOBE, FEEMER
YA XOBRIRDT REA ORI LY
AR T GO 5 21T - 72, VERBPE O FEAT
1% SEM 72 & & W= BRI L 2 oA
A=Y T Ny =T 7 8 E AT E R
HiT o7,

(2)  HMfE, FHHk & OBIFMERET

VESRL U 72 EHE DWW T AR ETofife, #1
MR 2TV, B 21T - 72, 3l
IR HEICOW T, BT v A %
FIH UGt 2 T o712, E2, 2062z
fa DB R b7 EDOEIZONTH Y T v

2 A I RT-PCR PO YL A TE I K DT 21T
STz, MELE X R E E O FPEIZ SN T
X, —ERED X 8y IS E R R
RIELT-#%, BRIV NVEREERETSHZ
& TR L 7=,

(3)  HTHIBHEA L & Ak & DG YERET,

B OB P PR A2 RE ) DRt

FEAE LT B & 1 Bk & oA Iz S

T, BrEM R A BRI RIEEICHEAT 5 2
xR L THEEITo 70, 2O, [FIRFICH
BEOSHEAR PR, ARk A A B & L Chng

DT ONT b RFT &2 T o7z, BARBIZIZT
> NEHE B ASHNIER U 7o B R~

OMEHAEZIT S, ZOEA. MENR 7 5~
DA A G [FIRFIZAT o 72, FEMIEL, nCT %
HuwieggEoEsEl, £70, S aiLY
1T-o7,

4. WFFERR

(1) F&UREKE

fiF & o OGEBALBIC LY | F% U RE
B~ A 71 A—H — O TRV e
EETDHTH=TF )T 2—T DA E R
Lo ZOFE=TF /) Fa—70H A X%
IS HEE, EBitEEE x5 L TRl
AEETH D Z ENbhoT, T b EREER
DRI HTF K o FKm LT, BEURERE Wz
ToREA MERRBEE T2 2 A, ERREN
LT INEZA NGIRP IR D Z EDRH BN E TR
V. Flo. v A7 A= —H A XDEVERE
W b OREDOTTBRINCT " F A MM
LD ERHLMNE ST, T2, TS
il ETOMISEAS . HEZ G L7 L 25,
— RIS LT T 2 R LD A
MBS, B Z R Lz, EHI2, B%
M~ —H—THEFAT IR F | FA



THANY  DREBARE LR TR,
A 7 A= —H A REWEREERT, T/ A
— X = A AEPREER A AT DT X 1
R IR EE LT VR E LD VAR

BB EALTND Z ERbELMNERD

T A= =Y REPEREE T~ A 71 A —
L —H A XEPREEL D b EDICESMEE R
DHZEBRBMNE ST, ZORRIT, HE
R AR 2 15 > 7= RERIBURI P . ARk AR Rt D
BFHZBWTHRIRTH D . 20 L5 e
INTHEEZ T & o REA 5T 52 LT, A&
IRKHAR, AR & OBIFNMERIE S 2Ty
b, FHRRRLR & b HilfH C X 2 ATREME S RIE X
iz,

(2) Ina=7/T7EA MESEKOSKE
Uha=7 /T REA MEAIETIE, R ~—
AR D ~DEW A T —I2E% . BT S

Z & CREERIL A AT D BERA AR L T2,

Flo, EHIT e —F L LT, FEEHSEETA
Rearyha— LT REA NEFERTS
Z LT, MR ALEE 2 A LT B R A A
L7z, ZHHEAEEIE, &b, mnEHE
FADRELRIZ DRI | FERAICHZ 37 Bk
. MIaEEE O SO EHERIC R LTz, F
T2 MBSO T % A R EINERIEC LY |
TInZ NI AR RN O HIEE S T RE
THDHZEBRWE L, 61T, T4 A
NNDIRIET DN T AA A R EDE
BIFMIE O, B L Vo T RRIC R B A
KiFTZ &b RWE LT,

Fiz, ZHOMEHIMEBMES — a7
FERIT L0 | MR, ARk L TEnwERaE
BT ZEDRRALMNE TR ST,

B) Yna=7/TRF A MEG RO
EE~DIEH]
TNA=T [T REA P EAER KOV

TR A O LI B2 N8Ry E K48
IS L2 RBROFE R, NI AR DT
WaFELIZEE, AL WL Z L, LUK
WITHT T DERPRDOBND Z L, b
TEHE OIRFR I B DV TR 2T L e
ST LI LT, ARICEHOBREGEIE
MAE R LT,

U EDRERNG . A AR B O K e

RHHERGIEICZ LY . Rl ICHMR 2L

MGz 5 LM EHMERDG IR 2R R LTz, &

TR ZBMEHT, o8 Rla, KRR

EmWBRME, BEEMEZRTZ NI BN R

STz, S BT T BMEZ i - 7o F KRIBE D

BRI BHT & 5 i & BT AR X 5 i

DEAE LTS DTH Y | JAFIFH DR K

BEEOF LWEIEE LT, VOB

DML RS Z LN TE T,

5. ERFEERLH

(=EAfram ) (9 1)

1. An SH, Matsumoto T, Miyajima H,
Nakahira A, Kim KH, Imazato S.
Porous zirconia/hydroxyapatite
scaffolds for bone reconstruction. Dent
Mater, 28 (2012) 1221-1231 ##tdH Y

2. An SH, Matsumoto T, Sasaki J,
Miyajima H, Narayanan R, Imazato S,
Kim KH. In vitro bioactivity
evaluation of nano- and micro-
crystalline anodic TiO2: HA formation,
cellular affinity and organ culture.
Mater Sci Eng C 32 (2012) 2516-2522
HHed

3. An SH, Matsumoto T, Miyajima H,
Sasaki J, Narayanan R, Kim KH.
Surface characterization of alkali- and
heat-treated Ti with or without prior
acid etching. Appl Surf Sci, 258 (2012)
4377-4382 HEHidH Y



Matsumoto JT, An SH, Ishimoto T,
Nakano T, Matsumoto T, Imazato S.

Zirconia-hydroxyapatite composite
material with micro porous structure.
Dent Mater (2011) e205-e212.  #7i
»Y

An SH, Narayanan R, Matsumoto T,
Lee HJ, Kwon TY, Kim KH.
Crystallinity of anodic TiO2
nanotubes and bioactivity. J Nanosci
Nanotech 11 (2011) 4910-4918 #
widd v

Matsumoto T, Uddin MH, An SH,
Arakawa K, Taguchi E, Nakahira A,
Okazaki M. Modulation of nanotube
formation in apatite single crystal via
organic molecule incorporation. Mater
Chem Phys 128 (2011) 495-499 #t
»HY

Matsumoto T, Mizuno A, Kashiwagi
M, Yoshida S, Sasaki J, Nakano T.
Cell-based fabrication of
organic/omprganic composite gel
material. Materials 4 (2011) 327-338.
HHed Y

Nakamura S, Matsumoto T, Sasaki J,
Egusa H, Lee KY, Nakano T,
Sohmura T, Nakahira A. Effect of
calcium ion concentrations on
osteogenic differentiation and
hematopietic stem cell niche-related
gene expressions in osteoblasts.
Tissue Eng Part A 16 (2010)
2497-2504 #HidH Y

Uddin MH, Matsumoto T, Ishihara S,
Nakahira A, Okazaki M, Sohmura T.
Apatite containing aspartic acid for

selective protein loading. J Dent Res

89 (2010) 488-492 HHidH v

(Fa¥R) Groff)
1.

IAA M, A KA A BT 2 in vitrodD
F%&AE->CTHE L7, BS in Naoshima.
20124297 8H. &fa

Matsumoto T. Our approach for in
vitro tissue synthesis. Biomedial
Engineering Seminar, Dangkook
University 20124-7H 31 H. Daejong,
Korea

EH HBZz, R k=, I B AL
IERR, Pl EER, AR =&, HH O
oh, A Hh B B, BEA HE.
DNa=TREDY VBEE ) ~v—ITX
DAL OGS, AARERE LA,
20124F4 14 0. 185

MAA B, In vitro tissue synthesis
using engineering approach. [5G0
R E2S. 201241 H 21 H. BUR
Matsumoto T. In vitro reproduction of
endochondral ossification using 3D
cell construct. Gordon Research
Conference. 201148 A 2.
Holderness, USA

An SH , Matsumoto T, Miyajima H,
Kim KH, Imazato S. Porous
Zirconia/Hydroxyapatite Scaffolds for
Bone Reconstruction Combined with
Bone Regeneration. International
Dental Material Congress. 2011424 H
25H . Seoul, Korea

@ AR, EWRZEAT, faAEM. MSCs
combined porous ZrO/HAp scaffold for
bone tissue engineering. HA/NA 4~
TUTNVFE ELRIBEIEAE TR
2. 20104E8 A6 H. HUAD

A (BedR) . faAs s HAT A



BT DA A H T 5 ZrO/HApE A K
DAY RTAT 45 55]0] B A H BB T
2 20104F4 A 17H, HK

9. MAEMH ENVYFNTALRA TT 4
v ERRIE To8F A MR TOR
INFLIERE DT R 555500 H A #RHEE T2
2 20104F4H17H, B

(& Dfth)

1. Y AfzoRala=hb— a3y R
PSR L 25T e . 201342 1H. @
113044 &0

6. WFFERERK

(D) WFFefR S

FAA Hih (MATSUMOTO TAKUYA)

] [R5« KRBT = i 36 i & aF gtk -
iz

WFFEE %5 40324793

) WFFE oy

4 (IMAZATO SATOSHI)
KBRKZE - ookt (WFoeke) - #d%
FgeE 5 1 80243244




