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Various calcium phosphate materials of different forms, which are resorbable or not
resorbable, have been used as bone substitutes. However, autologous bone graft is still
a gold standard for bone augmentation. Although bone substitutes, which are currently
available, function as scaffold for bone regeneration and although they are
osteo-conductive, they do not stimulate bone formation. The purpose of this project is
to develop bone substitutes, which exchange to real bone stimulating bone formation.
Firstly, we developed hydroxyapatite (HA) fiber material of 15um diameter and
demonstrated that this material exchanges to bone without inhibiting bone
regeneration in animal experiments. Secondary, we developed the bone substitute by
combining a-TCP, which is resorbable material, and simvastatin, which is an inhibitor
of cholesterol synthesis. We observed that this bone substitute stimulates bone
formation and exchanges to bone in animal experiments. Furthermore, efficacy and
safety of this bone substitute were confirmed in clinical study. The two bone
substitutes, which were developed in this project, would be potentially effective in
dental field compared to the ones, which are clinically used.

AAH IR AE
(BEHHAL : )
[ERESE GRS & &t
2007 FF 71,900, 000 2,370, 000 10, 270, 000
2008 £ 4,200, 000 1, 260, 000 5, 460, 000
2009 2,700, 000 810, 000 3,510, 000
o dk 14, 800, 000 4,440, 000 19, 240, 000




BRI - [ Uy
FLOF2 577k - i

U - R AL - P

F—U— RN BMEM. N RaF T N% A4, TCP, oA XF

1. AFZEBISA Y DY =

WAERB LIS EDOEEEE L THERA
VSN (UUTFA T TN RIS
TRIBHEIE L o TCVWDR, A 7T MEA
FEWAAERAE LTV DA IXIBEN
Nk 725, AFEBMITEERED T—L
RAZ L H— R THDHN, BREUEREICERN
DL, BB ~DRENS L Z LB
METHD, BEREOMRDIZ, VB
U LFROER A I AMEM M EH S LT
L0, HEBICHELTHORETH D, Bl
HEMIXFEEEEZ R L, BHAEDRLEE LT
FERET D03, BIERZRAE L 72wy,

2. WHEOE

AT vy =7 NOBBIE, B EEBL,

BIEKZRET S EMEMEZHEBT L
Thsd, ZOXIREMHEMIZ. 17T
N N T B EBAL~ OB 3 o~ O i S A 7F
T& 5,

3. WfED ik

EAEAY 15um DOFFHER D A R 73
2 A MEPBFHAF) ZER L, v FEE I X
U7 v M THHEUEREEICEA L, BRI
B UC, B RIEE & R, AR
R L7, F£7- HAF LB % 3E S5 BMP2
DIRBPTF7AI FefllrabyE, 7 ok
TIZRAE L, BRFEICES LT, BRI % K
SRR AR RO RGT L T2,

WU ME DB AHIER Tdh D o-TCP & 2L 2T
0 — /LA RMLEIETH V F MR BUP2
HE PRI UNRAREFUEMBED
BRI OB ERL L. T v MEREODIE
P& 5mm OF KEFO EHICE S, 7 v MERE
RFAICEER L C, B RABE A B 7R, f]
MR Lz, B, BXRIETE ST
B2 S RNA 24 L, & RT-PCR %
AW THEHEOBELE T RIORREE(L % € &
L7z, [ERROERIEM &2, OB KR
NHY, FEEZEONZ 12 £ OWERE IHE
LT, SHRERCmE Lz, 2055 5
JEFNZ W T, A A 7T b &
WAL, £72. ERERKZ Z OB fEMg &
HANWTEELE VEFIZBWNTE, 177
> MEANRRCRRR 2 R B L CL MR R
L7,

4. WFRERRE:

U FXREOFRKEBHBLOT v NOIH
Oz L7z HAF X, 260/ X
HEHOFEREZEET S Z L REITH
EREEHBTDZENALNC ST, £T2
BMP2 15 1-3B 75 2 I R& 41 HAF 13,
BPEICEZFEL, BB 7 XA FoEN
W25 EFEINTFOEITRML I,

a-TCP & v U R A X F v fllE by
ROk EHTZ, T v NEEE OB R OEE %
FELRET DA, ZOERITHBKRFER T
bV, FHETITERROIE S E X 72, i#
ERHE (Tmg v /XA % F 2 /1g a-TCP)
ZRAWSEEITIR, BEM OJE I T,
RO EMBERHIL OFE N & | 7B HE
FHAOFE R B E TR OREN B I T,
F 72, RT-PCR OFERMND., Z OFfitEM % H
WEBAIZE, TGF-B& BMP2 D iEfs 135
NERTAHZENHLNZ T, FERRER
DA THEFNIZIB W TR OfRiE & & HITHf
WA & JEBHE OB FUTRIARE & 720 | s
DO & B ~DBEBEI B SNT-, /-, —
HROIEFNZIBNT, WHL TS 6 » ATZIZ
FER T A EALO CT A0 EF R 54, 2
AU B b B A O A~ O 18 53 HE
SINtz, Fio, BHEMEZ#EA Lz ESERO
FRRBRIZ BT S, flEM ORI & A E -~
DEBEBIFA LN TH o7,

FHMEPED HAF 13X, B KIBE~O1 H H3 i
D CHERMHEM CTH D, Z OMEMIT, %
WHETHY, FiAE E BT 52 ENHL N
W72 o7, FEREICA T T v MEAEFIE
TOHMA~ERT2EMEELTHELTW
%, FE7- HAF 1L in vivo TOBEETFEADK
BrELThmELTWe, ko, 27—
BT TAI KRR A —DFx VT —L LT
JFAWB J71ETIE. BMP2 ORI X —%
WTCRFIMEICEZFET L2 L IINETH
>7-, HA 725f8% HAF 1377 A 3 K DNA
EHMER D TEWEZD, 7T A3 K DNA
PEELRECHEPIICED T Z&n
AETHDHEBZOND, TORR, VED
BMP2 BB X —ZfH LI bbb 5T
B2 E T L HEHITE B,

a-TCP & WU IE D & EHT 2 i & L
T, FTADBLATL VI ZIB I 72> TV B8
BCTHDH, ZOMEE . FIFERIIRO BMP2 %
BAFET A AR ZTF U EALS DY



HZ LT, BEREREL, B LERTLE
M 2B Lz, £ LT, ZOmE of
itk &R et B ER LRI W
THER L7,

FAEEERE L SO THHRRE S LI IREE
N, ZLOBREICL>TUSHEINA LS
RATDIZIE. LD 4 50555~ 40
FERDH DL LRITEZ TS, 11 TERIKH
WA THDHZ L), & 212 ZE2THDHZ
1 B3I IfECHDLZ L), Falo T
LMk ThD L] THDH, MlaEHANWD
FAEBEA~OYFHIRE VR, Mgz Hv5
P AR R DS e BRIk C o — i 2R TR IERE &
BT OIiE, Rk S < TER B 70 R
N, Moz ERE L, iz B2 LT
L L., FOoMaEFAERERBIZHND 2D,
BEREB 729 2D ORB ik n & s, B
BEFEZB 2705 NF, BAEERKRICHERT 2
Mg o2 2EEHRT DT DORENLE
Thbd, INHDOAR MK IMADZ LN
ROLN TS, rhBMP2 Z W5 B IERkIT.
BRIR NS, ik, ffEtED 3 DD 52
7L TCWAD, R EmNI EREEL 725
TWb,

L AT R VEKRAEERTHD N
2B F b a-TCP ZHHAbH - x 23 BH%
ST EERO4A AL TNnA EEZ R
%, LinL, ZO®EMBTREINE < DR
EIEHENA LR E7-010F. b o —
DOREN— RV EBZ 7 TE R B0,
ZDON— R EE, OGO AR
MWEFE T 57O OKRIRRZ B Z 2, [H
NHDEKBEH/DLZETHD, EAETHEIT
Fox OBRFE LIzB oW T, kL LT
TR EFE L TORBRERB I /e H &
Thd] EURE L, kS L THEIKRIGRZ
BIROEAICHE LT, AL LCHKS
BREBIRIOBEICITERLEH & BN
MELEINDHDOT, FxldlRERE B 22
Y EEMIAE LT,

KENCFVNTIE, rhPDGE & B-TCP Z#H 74
e85 rhBMP2 & 7T ua T —4F U 24
BFEDEEREOWNTIHME Device) &
L COERBMNEB Z b, ABZ=IT WD,
FRAE R B L 72 B S 23 Ik 2 IZ KGR S 4,
BE RS ATRE & 72 o TV A KE ORI b
iz LC, BEORITMEEN THD, ZDX
I IRV E R ORERE & 2R AT TV 5
ERIBFIC, EREEORBLZEL TWD
LI LN TH D, ITFEOFAEEFOEARL
ELL, RN T, BeEnaE <, fET,
IRAM A 72 B 7= 72 B & BOE OB G RN WIS
b, TNNEERIGHIND 2012k, TRED
RIS EEIRIM OERBY AT Lk K& L
WETINEND D,

5. E7RFEERRLFH
(MERERmSC) (27 1)

1. Kuroda S, Goto N, Suzuki M, Kaneda K,
Ohya K, Shimokawa H, Kasugai S.
Regeneration of bone and
tendon/ligament-like tissue induced by gene
transfer of bone morphogenetic protein-12
in a rat bone defect. Journal of Tissue
Engineering in press

2. Ozeki M, Kuroda S, Kon K, Kasugai S.
Differentiation of bone marrow stromal
cells into osteoblasts in a self-assembling
peptide hydrogel: in vitro and in vivo
studies. J Biomater Appl. 2010 Jan 20.
[Epub ahead of print]

3. Nyan M, Miyahara T, Noritake K, Hao J,
Rodriguez R, Kuroda S, Kasugai S.
Molecular and tissue responses in the
healing of rat calvarial defects after local
application of simvastatin combined with
alpha tricalcium phosphate. Journal of
Biomedical Materials Research Part B;
Applied Biomaterials 93(1):65-73, 2010

4.  Maruo K, Sato D, Machida T, Kasugai S.
Effects of alpha-tricalcium phosphate
containing simvastatin on alveolar ridge
augmentation. Journal of Oral Tissue
Enigineering 7(3):143-152, 2010

5. Machida T, Nyan M, Kon K, Maruo K, Sato
H, Kasugai S. Effect of hydroxyapatite fiber
material on rat incisor socket healing.
Journal of Oral Tissue Enigineering
7(3):153-162, 2010

6. Kon K, Shiota M, Ozeki M, Yamashita Y,
Kasugai S. Bone augmentation ability of
autogenous bone graft particles with
different sizes: a histological and
micro-computed tomography study. Clinical
Oral Implants Research 20(11):1240-6,
2009

7. Ikeda E, Morita R, Nakao K, Ishida K,
Nakamura T, Takano-Yamamoto T, Ogawa
M, Mizuno M, Kasugai S, Tsuji T. Fully
functional bioengineered tooth replacement
as an organ replacement therapy. Proc Natl
Acad Sci U S A. 106(32):13475-80, 2009

8.  Kobayashi H, Katakura O, Morimoto N,
Akiyoshi K, Kasugai S Effects of
cholesterol-bearing pullulan
(CHP)-nanogels in combination with
prostaglandin E1 on wound healing. Journal
of Biomedical Material Research, Part B:
Applied Biomaterials 91(1):55-60, 2009

9. Nakamura T, Shiota M, Kihara H,
Yamashita Y, Kasugai S. Effects of granule
size and surface properties of red
algae-derived resorbable hydroxyapatite on
new bone bormation. Journal of Oral Tissue
Engineering, 6(3): 167-179, 2009




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Okabayashi S, Takayama K, Kuroda S,
Kanai T, Fujii S, Sato M, Kasugai S.
Hydroxyapatite fiber material for bone tissue
engineering Journal of Oral Tissue
Engineering 6(3):180-188, 2009

Kondo H, Amizuka N, Kihara H, Furuya J,
Kuroda S, Ozawa S, Ohya K, Kasugai S.
The target cells of parathyroid hormone
(PTH) anabolic effect in bone are immature
cells of osteoblastic lineage. Journal of Oral
Tissue Engineering 7(1):2-14, 2009

Oda M, Kuroda S, Kondo H, Kasugai S.
Hydroxyapatite fiber materialwith BMP-2
gene induces ectopic bone formation.
Journal of Biomedical Material Research,
Part B: Applied Biomaterials 90(1):101-9,
2009

Nyan M, Sato D, Kihara H, Machida T,
Ohya K, Kasugai S. Effects of the
combination with alpha-tricalcium
phosphate and simvastatin on bone
regeneration. Clinical Oral Implant Research
20(3):280-7 2009

Samee M, Kasugai S, Kondo H, Ohya K,
Shimokawa H, Kuroda S. BMP-2 and VEGF
transfection to human periosteal cells
enhances osteoblast differentiation and bone
formation. Journal of Pharmacological
Sciences 108(1):18-31, 2008

Iino G, Hishimura K, Omura K, Kasugai S.
Effects of prostaglandin E1 application on
rat incisal sockets. International Journal of
Oral Maxillofacial Implants 23(5):835-40,
2008

Ito Y, Sato D, Yoneda S, Ito D, Kondo H,
Kasugai S. Relevance of resonance
frequency analysis to evaluate dental implant
stability: Simulation and
histomorphometrical animal experiments.
Clinical Oral Implant Research 19(1):9-14,
2008

Kaneda K, Kuroda S, Goto N, Sato D, Ohya
K, Kasugai K. Is sodium alginate an
alternative hemostatic material in the tooth
extraction socket? Journal of Oral Tissue
Engineering 5(3):127-133, 2008

Sakuyama A, Shiota M , Fujimori T,
Yamashita Y , Kasugai S. Effects of Vascular
endothelial growth factor (VEGF) on
neovascularization and osteogenesis in
areas of poor blood supply: histological
study on the rabbit skulls. Journal of Oral
Tissue Engineering 5(2):71-80, 2007

Kanai T, Kondo H, Yoneda S, Ito D, Kuroda
S, Kasugai S. in vitro Evaluation of
short-term storage solution for bone grafts in
dental implant surgery. Journal of Oral
Tissue Engineering 4(3):121-128, 2007
Kuroda S, Endo M, Samee M, Kondo H,
Kasugai S. Preliminary studies of in vivo

21.

22.

23.

24.

25.

26.

27.

(=

1

and ex vivo implantation accompanied by
transgenes. Journal of Oral Tissue
Engineering 4(3):143-148, 2007

Nyan M, Sato D, Oda M, Machida T,
Kobayashi H, Nakamura T, Kasugai S. Bone
formation with the combination of
simvastatin and calcium sulfate in
critical-sized rat calvarial defect. Journal of
Pharmacological Science 104(4):384-6,
2007

Kuroda S, Endo M Samee M Kondo H,
Kasugai S. Preliminary studies of in vivo
and ex vivo implantations accompanied by
transgenes. Journal of Oral Tissue
Engineering 4(3):143-148, 2007

Yamada M, Shiota M, Yamashita Y,
Kasugai S. Histological and
histomorphometrical comparative study of
the degradation and osteoconductive
characteristics of alpha- and beta-tricalcium
phosphate (TCP) in block grafts. Journal of
Biomedical Material Research, Part B:
Applied Biomaterials 82(1):139-48, 2007
Kuroda S. Kondo H, Ohya K, Kasugai S.
Bone increase in rat tibiae by local
administration of amino-terminally truncated
rhFGF-4(73-206). Tissue Engineering
13(2):415-22, 2007

FEHIFN. WAREKTOFORAED
WL BRI : RS T T NRIRE B
Bl ORI R R il 2 MRS
57(9):447-454, 2009

FHIFN. WREBICRT S B4 - F
WREERD DDA AT VTV &
TRk RS DAL E W % & Lo U A
WM. NAF~T VT 26(3):13-18,
2008

B HIFA. R IEOHTERR & 16
Hills R ZTF UMW CEEE R &
JiE & 505 16(2):201-206, 2008

2%EFR] (33 1F)

Hisham Rojbani, Myat Nyan, K&E— &
H 353, Evaluating osteoconductiviry of
alpha-TCT, beta-TCP and HA with or
without combination with simvastatin. %

9 [l A AFAER R 2010.3.18-19
INIESIE S 2 N

Reena Rodriguez, JTEHI %I, Myat Nyan,
Hao Jia, BERFR, KEEK—, HBHHF
3. Local application of EGCG for bone
regeneration. # 9 [F] H AR R ESKR
2 20103.18-19 KB EBRE#Y LR
Miyahara T, Nyan M, Nagayama T, Hao J,
Rodoriguez R, Yamamoto Y, Shimoda A,
Kuroda S, Tachikawa N, Shiota M,
Akiyoshi K, Kasugai S Novel GBR



10

11

membrane consisting of cholesterol-bearing
pullulan nanogel. The 25™ Annual Meeting
of Academy of Osseointegration 2010.3.4-7
Walt Disney World Dolphin Resort Hotel,
Orland, USA
ARAH—, FHHE, 54—, B,
LI NEEReA N o S S5 o SN < S 2

WU HA 7 7 A S— OB ISR ~D .

55 74 8] AR A2 A RS
2009.12.4-5 HURERHBIRT: BT
Kasugai S, Shiota M, Tachikawa N,
Kondo H, Kuroda S, Fujimori T,
Munakata M, Nakata H, Kobayashi H.
Four year clinical observation of thin
hydroxyapatite-coated implant. 18th
Annual Scientific Meeting of European
Association for Osseointegration
2009.9.30-10.3 Grimaldi Forum, Monaco
EEPES . M, RIFIEE, R
i, BEHHFE. o R"REFUEEH
% alpha-TCP OFHEM & L TOHL)
P BRIRAESE. B39 RIAARANEL
7 v MERFINRE 2009.9.25-27 K
P EI B, KBk

Hao J, Kuroda S, Shimokawa H, Ohya K,
Aoki H. Kasugai S. Osteoblast and
osteoclast responses to a thin sputtered
hydroxyapatite coating. 2nd Meeting of
IADR Pan Asian Pacific Federation
(PAPF) and the 1st Meeting of IADR
Asia/Pacific Region (APR) 2009.9.22-24,
Wuhan, China

Nyan M, Miyahara T, Noritake K, Jia H,
Rodriguez R, Kasugai S. Vertical bone
augmentation by space creation. 2nd
Meeting of IADR Pan Asian Pacific
Federation (PAPF) and the 1st Meeting of
IADR Asia/Pacific Region (APR)
2009.9.22-24, Wuhan, China

Rodriguez R, Kondo H, Nyan M, Hao J,
Zakaria O, Miyahara T, Ohya K,Kasugai
S. Bone regeneration by combination of
green tea catechin and alpha-TCP. nd
Meeting of IADR Pan Asian Pacific
Federation (PAPF) and the 1st Meeting of
IADR Asia/Pacific Region (APR)
2009.9.22-24, Wuhan, China

BEHHIFAN. 4770 MEFRICLER
AR . 55 7 B B AR AR E SR
& EITRE 2009.9.12 JUIN HE R
Nyan M, Machida T, Noritake K,
Miyahara T, Kuroda S, Kasugai S. Effects
of simvastatin and alpha-tricalcium
phosphate combination on the early
healing of bone defects. Annual World
Dental Congress of FDI, 2009.9.2-5

12

13

14

15

16

17

18

19

20

21

Suntec International Convention and
Exhibition Centre, Singapore.
FHIFA. BIEREEE M 2R3
PEDBAHEM. 5 27 B HAREREH TS
e ik LURYY A
e \OfEAE 2009.7.23-25  KBREE
£ 2 BIPN 1

Kasugai S. Prosthesis or regeneration?:
Dental implant vs. tissue-engineered tooth.
The 2™ Thailand International Conference
on Oral Biology, Biology of Mineralized
Tissue 2009.5.7-8 Chulalongkorm
University, Bangkok, Thailand

Ueno N, Sato D, Nyan M, Kondo H,
Kasugai S. Bone substitute of alpha-TCP
containing simvastatin: Clinical study. 24™
Annual Meeting of Academy of
Osseointegration 2009.2.26-28 San Diego
Convention Center, San Diego, USA
Noritake K, Kuroda S, Nyan M, Tabata Y,
Kasugai S. Gelatin hydrogel membrane
for bone regeneration. The 55th Annual
Meeting of the Orthopaedic Research
Society 2009.2.21-25 Las Vegas, NA,
USA

Kuroda S, Noritake K, Hao J, Kondo H,
Kasugai S. Interference of osterix in
adipogenesis of rat bone marrow stromal
cells. The 55th Annual Meeting of the
Orthopaedic Research Society
2009.2.21-25 Las Vegas, NA, USA

B A, BB IEES 266
ZEm TINMEEAER. AARANA =T
U T NVFERT U RY T A 2008
2008.11.17-18  HURKY: BT
Kasugai S. Dental implant treatment in the
near future: Prosthesis or regeneration? %F
B 57 4 B i RLE 72
2008.9.27-29 Wuz  hiE NRILFIE
Kon K, Shiota M, Ozeki M, Kimura J,
Kasugai S. Particle size effect on augmented
bone volume in autologous graft. The 17"
Annual Scientific Meeting of European
Association of Osseointegration
2008.09.18-20 PKIN Convention Center,
Warsaw, Poland

Nyan M, Kihara H, Machida T, Ueno H,
Kasugai S. Combination with
alpha-tricalcium phosphate and simvastatin
stimulates bone regeneration. The 17
Annual Scientific Meeting of European
Association of Osseointegration
2008.09.18-20 PKIN Convention Center,
Warsaw, Poland

BT, SLRE B8, e, BRHH
Fo WHEYEANA R T oNZ A R
DTy MR BRI KT TR B



22

23

24

25

26

27

28

29

30

31

PRERREE. ARy A 38 EIA
KOWEA 7T NERFEHRTRE
2008.09.12-14 HUR7 +—7 & HUK
AR MR R B RF PRI,
KB ANA X T RE A ha—T
A TA T T NERIZBT 58
BIEH : B — 27V RIZET D REARO
MBI, RV T A B38EIAAR
AleA v 7T v NERFN RS
2008.09.12-14 HUR7 4 —7 & HIK
FHHFAF. BIEHEEER 2R3l
At >R L Periodontal Tissue
Engineering D BUR & fFREEE. 5 29 [0
HARRIE - BAEESE 2008.7.8-10 #rf
By H—RTIN HIR
FERHFAF. HE A 7T MEREF
EEROME. 5 7R AAFAEER S
e 20083.13-14 4 RBEERSHS
Sato M, Fujii S, Amagasa T, Kasugai S.
Hydoroxyapatite fiber material as bone
substitute: Clinical study for sinus elevation.
The 23" Annual Meeting of Academy of
Osseointegration 2008.2-28-3.1 The Hynes
Convention Center, Boston, USA

Kasugai S. Bone substitute in dental implant
treatment. 2008.1.7 Khonkaen University,
Thailand

Kasugai S. New bone substitute in dental
implant treatment. The 9™ Implantological
and Dental Day 2007.12.1 Intercontinental
Hotel, Brno, Czech Republic

Sato D, Ueno N, Nyan M, Kasugai S.
Alpha-TCP containing simvastatin as bone
substitute: Animal and clinical studies. The
16" Annual Scientific Meeting of European
Association for Osseointegration (EAO)
2007.10.25-27 Barcelona Convention
Center, Barcelona, Spain

Okabayashi S, Kasugai S. Hydroxyapatite
fiber material for bone tissue engineering.
The 16™ Annual Scientific Meeting of
European Association for Osseointegration
(EAO) 2007.10.25-27 Barcelona
Convention Center, Barcelona, Spain
Nishimura K, Sato D, Kondo H, Kasugai S.
Application of simvastatin to tooth sockets
of rats for bone augmentation. The 16™
Annual Scientific Meeting of European
Association for Osseointegration (EAO)
2007.10.25-27 Barcelona Convention
Center, Barcelona, Spain

ANHFEE, s, REEE, &R

F HEHEMEANA R o T R2 A M
B & BUP-2 {5112 L 2 BATHEE RO
P 5 A B ARFAEWRRHE SR
£ 2007.9.22-23.  HRUHEMRSEKIE
ST

32 FEJEAF, BOESE, MR, EEE

FO N SENER -, BZe 728k A J e 2
N RFS R, B ], SRS R E
R, ALPToATT, FEEPE. @R A
RaXo 7% A4 NHA)Z—T 47
A 7T ORI, 37 BIHA
At 75 v NESZEHRRS
2007.9-14-16 A&

33 hATESL, RIESOE, WEE, BAAF

1

2

3

4

S B RABERCIE ] LN A R e
X T RE A NERLOWRIL & A T
. FI3TEIBARONES VT T MRS
A RZS 2007.9-14-16 fE

(E) GF44)
FEHIHAFY. A7 T2 MEEOBUIR
T OMES  HAEEREOREDY .
Minimally Intervention 1% B B} 038
(FEZ, GBS, HEESCR) |
KAEN, ppl0-26, 2009
FEHHAFTE.  MIRBEFED DDA F
~7 U T VORM AL P
o JE FAH(GTR). BEE TN TWNDH
AFERR (HMEREZ W), kst
AT 4 71V R, pp8l-84,2009
FEHIHY. REMEOA T ay A
7T MR, BIRO A=y LT
Fx— (BFuFim, LHEIEE #R) .
74T vy AR, ppl09-118,2008
FEHHFE ook sH4EER. O
ElROFH (EF ., RADUHE, HrE—
B, bR, Ak RS, gARE,
BAM ER T W) . SAEE,
pp394-404, 2008

6. WFITiEk
(D) B e

HHIH HFE (KASUGAI SHOHEI)
HORER R R« E R AZER - 2
%

WF7e& &5« 70161049

(2) WFge sz

VTR % (KONDO HISATOMO)

HORER R R - IR R EZeR - B)
#

RFge8 &5« 70343150

HA =% (KURODA SHINJI)

HURERN R - o bR R BT - Bh#
98 %5 50323689



