9)

structure confers high
durability to cross—linked
polyethylene. Clin Orthop Relat
Res (in press).

EE, SRERE AR—Z, K]
ABLz, FRE=, IO AL

figes BTl AT A
T S8 38 (3): 152-154, 2009,

10) REM, mIEE, AR—2Z, ®

Az, PRE=, ok £
RARE Up—to—date EHMEI AT
BB DOPE3E. Clin Calecium 19
(11): 1629-37, 2009.

QSRR
O BEN¥E

1)

2)

3)

4)

PRERL, S RE, KRS,
PRI, SRR, WSS, B
FEE =" Bl - PR B E Lk
5 FE FEEEE B0 Y il D4 30 4E
FRAE. 25 81 [B] A AREIBA R e

a4, fBR, 2009.5. 14-17.
THE, $I=EhE RHE, XK

K, BWME, FJIIGES, KESCT,
tEEE, PR, @, I
A : C/EBPB X Runx2 &AL
TMIPI3 ZEREFHE L, HHKE
ST EEIE 2 HEd 5 (B5%
HREEZE) . 627 | BAFNAH
24 RER,  2009. 7.23-25.

FEHESE, REFSCF, BRgE—, o
AEE=, JIIO#: Regukator of G
protein signaling (RGS)-2 X Ga
a/PKC ¥ 7 F v &Pl U CRITER
fRAENE (PTH) OB REILIER %2

WIS 5. 8 27 [\ A AB RS,

KB, 2009. 7.23-25.
REF ST, Bk, tEAEe, &

61

6)

7)

8)

R, ®mP%, TREE=, o,
FEHES: BhT = 3B
@ PTH/PTHrP ZZ5{R DR K A
A TEEREAS L TBRXSL A H
35, 27 B HARERHFES.
KB, 2009. 7.23-25.

PR =, FERR, FHEEZR,
Mz, REXT, FEHESE, 8
HE—, FRHE=, JIo#: NF-«B
77 XU — A /N—RelA X Sox9
DEFFHER 7 & L CHUE IS
fbB L VERKARIZHETH S.
5 27 Bl A AFRHFS. KK,

2009. 7.23-25.

R =, WK, FHEZR, M
Bz, REXT, HHES, 25
He—, FRE=, JIIO%: NF-xB
77 XY — A /3—RelA I SOX9

DEREFHERF & U CHCE RS
fbB L OERREICNETHD.

5 24 [B] B AT BL s FLp 22
4 Bk, 2009. 11, 5-6.

FETESE, WRHE—, A=, I
Hit: Regulator of G protein
signaling (RGS)-2 2/ L7~ Gagq
TN K BRI R E
(PTH) OB RMLIER OHIE. 26 24
[B] B RE A B s B I 2
i, 2009. 11. 5-6.

EHE, $IEis FEEK, 3=t
B, IRTERE, NSRRI
I, MEBLZ, FAE=S, Sk,
JUB#E: C/EBPB / pb7 > 7 vl
TR MR O HEFE D> & B K43 b~
BATZEEL T, BRORER X
OV T BAEIRE D R IE 2 14 5.
55 24 [B] B AT A R 2 F Al
#£20 fiE, 2009. 11, 5-6.

RARBZ, KA, mIERE, AR
—Z WUFEERS b oRENS



OBHCENT T 7 PEAIZLD
HEEMERY ~—BOREEE. H
31 EIHAANA F=T ) TIVEEK
2 FER, 2009. 11. 16-17.

I .

10) (D th, XM ERR, SEEHE, %

1)

2)

3)

2, AEEE, BREE, A
#Ht=: Metal-on—metal THA T

hypersensitivity & X B A& E
WiRAAE T 1Bl E40EAEA
TRIEFEL. i, 2010. 2. 26-27.

EFRZER

Moro T, Takatori Y, Kyomoto M,
Ishihara K, Karita T, Ito H,
Nakamura K, Kawaguchi H:
Biocompatible Poly (MPC)
Grafting on the Liner Surface of
Artificial Hip Joints Enhances
the Wear Resistance
Independently of Femoral Head
Material. 22nd Annual conference
of the European Society for
Biomaterials (ESB). Lausanne,
Switzerland, 2009. 9. 7-11.

Kyomoto M, Moro T, Miyaji F,
Yamawaki N, Kawaguchi H,
Takatori Y, Nakamura K, Ishihara
K: Cross—linked brush-like
structure of surface—modified
layers gives high durability to
joint replacement. 22nd Annual
conference of the European
Society for Biomaterials (ESB).
Lausanne, Switzerland, 2009. 9,
7-11.

Itoh S, Saito T, Ushita M, Ikeda
T, Yano F, Ogata N, Chung UI,
Nakamura K, and Kawaguchi H:
NF-kappa B family member

62

4)

5)

6)

RelA/p6b5, a transcription factor
of Sox9,
chondrogenic differentiation
and skeletal growth (Young
Investigator Award). 2009 World
Congress on Osteoarthritis
(OARSI). Monteral, Canada, 2009.
9.10-13.

is essential for

Hirata M, Kugimiya F, Fukai A,
Saito T, Kan A, Higashikawa A,
Yano F, Ikeda T, Nakamura K,
Chung UI, and Kawaguchi H:
Distinct transcriptional
control of chondrocyte
hypertrophy and cartilage
degeneration by C/EBP-beta and
Runx2 during endochondral
ossification. 2009 World
Congress on Osteoarthritis
(OARSI). Monteral, Canada, 2009.
9.10-13.

Fukai A, Kawamura N, Saito T,
Tkeda T, Ogata N, Nakamura K,
Chung UI, and Kawaguchi H: Aktl
in chondrocytes controls
cartilage calcification during
osteophyte foration in
osteoarthritis. 2009 World
Congress on Osteocarthritis
(OARSI). Monteral, Canada, 2009.
9.10-13.

Yano F, Ikeda T, Saito T, Ogata
N, Hojo H, Kimura A, Takeda S,
Takato T, Nakamura K, Kawaguchi
H, and Chung UI: A novel
thienoindazole-derivative
small compound induces
chondrogenic differentiation
without promoting hypertrophy
through Runxl (Young
Investigator Award). 31th annual



7)

8)

9)

meeting of the American Society
for Bone and Mineral Research
(ASBMR). Denver, USA, 20009.
9.11-15.

Saito T, Fukai A, Ikeda T, Yano
F, Hirata M, Kan A, Nakamura K,
Chung UI, and Kawaguchi H:
Comprehensive control of
endochondral ossification by

-HIF-2 « during skeletal growth

and osteoarthritis progression.
31th annual meeting of the
American Society for Bone and
Mineral Research (ASBMR). Denver,
USA, 2009. 9.11-15.

Ogata N, Yano F, Chikazu D, Chung
UI, Nakamura K, Kawaguchi H:
Regulator of G protein signaling
(RGS) -2 enhances bone anabolic
action of PTH through inhibition
of Ga q/PKC pathway in

31th annual
meeting of the American Society
for Bone and Mineral Research
(ASBMR). Denver, USA, 20009.
9.11-15.

osteoblasts.

Kyomoto M, Moro T, Mivaji F,
Kawaguchi H, Takatori Y,
Nakamura K, Ishihara K:
High—-density brush-1like
structure mimicking cartilage
gives high durability to
cross—linked polyethylene. 4th
UHMWPE International Meeting.

Torino, Italy, 2009. 9. 16-18.

10) Hashimoto, M, Mineo, M, Kitaoka,

S, Takadama, H, Ueno, M:
Influence of Lubricant on
Morphology of UHMWPE Debris in
Hip Joint Simulator: 9 Asian

63

Bioceramics Symposium (ABC2009),
Nagoya Congress Center, Nagoya,
Japan, 8-11 Dec. 2009

11)Kyomoto M, Moro T, Takatori Y,

Kawaguchi H, Nakamura K,
Ishihara K: Self-initiated
surface graft polymerization of
poly (2-methacryloyloxyethyl
phosphorylcholine) on PEEK and
carbon fiber reinforced PEEK for
orthopaedic and spinal
applications. 56th Annual
Meeting of the Orthopaedic
Research Society (ORS). New
Orleans, USA, 2010. 3. 6-9.

12)Kyomoto M, Moro T, Saiga K,

1)

2)

Miyaji F, Kawaguchi H, Takatori
Y, Nakamura K, Ishihara K:
Biocompatible polymer layer on
Co—Cr—Mo surface for
hemi—arthroplasty prevents
degeneration of cartilage. 56th
Annual Meeting of the
Orthopaedic Research Society
(ORS). New Orleans, USA, 2010. 3.
6-9.

VURT T N - BRI

NEys, PR, Mz, FAR
w2, PREEE, SR B
P B HIIE DO AR L O BLIR & RRE
MIROAD 7l b (URY
L 0A DJRRE & BT . 481
EIAEY U~ FEDRE « FHE
2. HH, 2009. 4.23-26.

EEm, mBERE BER—Z, W
WA, WABZ, NAfg: 2=V
VRV LN VEOARLF=T )T
L& ETEE IMPC R Y ~—DF )/



3)

4)

5)

1)

2)

3)

FEAEMIT K D H L A LR
DA%, 8B 27 [Fl A EHFELF
HEEL KPR, 7.23-25, 2009.

EEAL O, AR—Z, mA
B, MEfE—, LS, B
%, XiHERS, Grkicth, AEE
B, BRE=, BERERE: S UR
v [T REEHT R s Ak
~OHkER)] U UIREARY ~—F
757 el L AL O
E#milb. 831 EAANS A~
Y TAERAL 7, 11.16-17,
2009.

mERERE, BR—Z, EER, &
AR, D W, A= v
RYo s ETHEHEOERE) ET
HiE—<T U7 L¥E AT
HCORER. FI8FEAEX=Z =2
—F —HAFERAR. HIK,
2009. 11. 21-23.
mEERE, REM, AR—Z, K’
ABZ, WA, XimER,
pEgLh, RIRE|Z, AHEIE, M
B—, )0, = v
RY UL BEREO N TREH &
X2 ~@EEE, EEhm, 791
EREET S~ FrLWEEERA~O
annE L RS 440 [5] H AN TAE
#2 phiE, 2.26-27, 2010.

FEI R EEAME D HIRR - B &R0

HERE 2009-242683 A T % BEE A
FAT—ROZENE R\ AT
REEH 2009 4E 10 A 21 HHFE
KA 2009-190852 &M vE ML E)
MBI OFENE H V- A LB
2009 4£ 6 A 24 HHFE

[E B84 PCT/JP2009/71614 R
~—Ek BB X O TEAEE

64

2009 £E 12 H 25 B HFE

4) [EIBREEF PCT/JP2009/69734 75
7 FEAFERB L OFOARY
2009 4 11 A 20 H HRE



BAT BN AR S (BRI HENT 2 E )
ot &

FePARI S 2 2 b— 2 — BRI IS 1T 5 BIEEEN i O R

DEREE R RRURZERFBE L RIFAR BT8R
RAKBLZ (ARARAT 4 AN~<T VT RS
HHRRR R AR

MREE - A 77 MEBOBWRILE A, BLOBAIE, A TREHE R
WEONEBBEEET HAIETH D, RELLMERELZED, BED
FBlZ2 0 FPRHICAENREFOATES OB B, AREAMHEICENRT-
Poly (2-methacryloyloxyethyl phosphorylcholine) (PMPC) % A I.J% B H
ZRER Y =F L2 (CLPE) EIZEA Lz, AW TIT., WAL S D 57
WIZ, 40mm EFHEEORKEINWT NI S LT I v 7 BHEALAWEATKRESOE
HBEZITV, ATKRBE Y I 2 b—3 3 VRIS V- 1000 FEICE L&
RHIERERBRN 5 2 B OV CEHHME L7, EEInSIRs LU 3 kiRl
FEIZLBNT, ¥ a b— g R O PMPC 4UER CLPE F A F— 3., F4LER CLPE
DEND LB LT, BWEEEEZ RBRTAEEREON-, 7L T-ES
2y 7 BB E PMPC 4B CLPE T A4 F— %A S b= ARSI\ TiL,
BIEBROBEMI L 2BEEOHINIIZE A ERBD LN, BWVWEREN & MELE
PN SLT D AN RIB I N, £, ALY RETAIFETI I v
7 HHE~OMPCAEE DB LD DN T & BNFER S 72, PMPC AL,
LEM L TEREMEICEN, BHEOELEI D FHHICRE BB TEXAERE L
T EN D,

A. BB <72, N TR BEETHEEhES O i BEFE
ARBEENI, EEREE X2 D E PEOM B, Zhb0BE»bEE
ERIFBETHY., BHOKRBITAE nTEY, ATERBEfioEHGLD
AFREMEICKRE R EE &-F, & —RELUTHEICEELRFETH D,
FEOREEEEICH L, A LBEfE#R £, NLIXBHEiERFZOBA Y
i, WO CTHDRIGRIED—DOT WHREEERTHAMETH D,
bbb, LU, Bio AT N LEAEEHIT % OB L, BER
MERMIC BV T, %8 10~15 WZDRRERBDDEE L H DN,
F£C, BEESHOBRREICLY FMFERERA 7T FFHFA M
A LTzithdr (loosening) 2> B HE FRTH LGV, BE
BRI 2 RER < ENDEF LD MOBERAEDOE I, G, &

65



HE72 EOREMER, BfY Uv~F
72 EORIEVERRBIEIR AR, Y, X
B O FAE, BEOT 7 A A b
BERENFETOND, —F, il
BORT & LTI, 7 I r—F ik,
V)b, TAF—DFRBENE S,
KEEE AT LAORTRMA, #EHRERE O
FIBE, BEER, B TR

NeERZET b,

T, Bn-AREAEEE
Poly ( 2-methacryloyloxyethyl
phosphorylcholine) (PMPC) % t:BH
WIS 7 NEALEEBRY = F L
v (CLPE) £z A L7, £ L T,
T, ZOHAKME - mHEEECEN
7= ) A—HF—F—%—@ PMPC *
fiZ 40 mm DKRFEET I v 7 BEEE
MAEDOETHMHT S CLPE 747
—~HA L7, F0ORMNL, ZEk
CEFEMEICEN, SnEORE X
D FEHICENL O N TR EAEI 2 B33
HZETHD,

ARFZETIE, 40 mm OKREFEE T
v 7 BEHEEMALEDOETCHERAT S
PMPC ZLFR CLPE T A F—IZ%f L T,
B S S 2 L—3 g vRBRE A
WC 1000 FENC - 5 R HIERER
Bak FEfE L. ZOFREREDS X O
R EFMM LI, BbETET
v 7 BEHOREMERIZOWVTHHHAE
L.7e,

B. W5k

1. ALRBfiv I 21— a Uik
R

PMPC ZLEE CLPE 7 A J— D EEFERA

BRiZ, MTS 8 A TR%BARI v I =
—va R (K1) 2V,
1000 F[EIE CTITo 70, ‘BEEICIE. ¢
HO0mm DTNV FET Iy 7 (ALO,)
BEE (BARAT 4 IN~T VTV
(¥k) ) &AL,

B 1. MTS #-#LA TRYEEEIS I = L
— 3 g AR

2. NIIERBE&iv I =2 1b—va i
Bk 1% DFRERI 04T
D LSM #8122
ALY I 2 L—ya VR
B (1000 J7[E]) 12I1Z81F 5 PMPC &L
HE CLPE 7 A - — OB &R m B % |
AV U RABA SR ET R AR
AU S L ——BEIREE (LSM) (1
T HBEERETHELE (X 2),

4 2. EERILE RV —P G



BIEELIZ T A4 T —RIEE & L
7z (3, OITFRTHD) o

3. TA BN

@3 WL R E

1000 J[E]> N THEBEEIS 2 = L
— ¥ g VRRBRATZIZ X 5 PMPC AL
CLPE 7 A T —DEREZHEST 57
B, T AT —EERED 3 IR
Ex{ToTz, WEZIE, K4 1RT
> b = 8 ONC3 Rl iE 2% % i
L-¥Es

X 4. > b =38 CNC3 RITHIERS

7. T4 F—REhEmic oW,
5 \Z/r9 4 Fm (0-180° #R.
45-225° . 90-270° . B IO

67

135-315° ##) ZxfL. 0.2 mm NG
IZTHOMLED S YR EHE Lz,
BoNTMEERERZ A F—0¥
BLeoESEZHEHL, a7 —X1b
Lt

90°

X 5. Z A —HIEET

RFHE LT, 0-180° HRIZH -
THE LS EHOYEE T T 7
BT,

@< J& B BT

1000 JF[ElD A TREREHEI S R = L
—3 a VRBRETE O ALO, BHHICH
W, R SHIE, REBEE1T
ST,

K SAE T, S RER %2 H
W, CEEERTEES, JRE O BT
HLE (Ra) BXOHwAESE (Rmax)
ZE UTe, BIESALIT, RTAER A
fL 45° B o 2 T e L= (K
6)



4 6. Fmmt s HERAL

BHEOFRMBERIL, EARETIH
W8E (SEM I T T o T2, BIEfERIT
2000 fi, 10 kV OMEBEE LT,

C. MEfE
D 1H LM #1582

K71z, ¥ ab—3 g sHEBRET
DAL CLPE, PMPC #L¥R CLPE Z A
F—{EEhER i LM & 3, RALER,
PMPC ZLFE (CRP§EL) IZB D692
2lb—va YREREOT A —
RIS, BIRICEEN Tz X 5
SV /A S TH Y (W e

K 8z, ¥YIalb— g R B
1000 J7[E]1% DAL CLPE, PMPC 4L
B CLPE 7 A 7 —¥H&EE D LM 4%
79,1000 FEIOY I 2 b—3 g v
FRERT% o PMPC #LBE CLPE & A }—TC
X, B (V) —TEREED) I
I, v r~— 7 BEASRICTE R
LTWe, LaL, RIEFIZBWT
ETOwr~—7 OEENPHER
iz, Zhicxt L, CLPE 7 4 F—
TIE IFEAED~ Y ~—0 B
PN GAY

68

K 7. ¥YIalb—3 a3  REETO
CLPE T A F— (40 mm) FZ&EmHE D LM
£

X 8-A I =2 b—3 g L RER 1000
FEl#% O AL, BEH & %5 L7z CLPE
A JF— (40 mm) fEEHE D LM &

X 8-B. I = L—3 3 Bk 1000
Tt O A1,0,FEH & xtA L= PMPC
SLER CLPE 7 A F— (40 mm) EEhE
D LSM 14



@3 RITTR BN E

K9z, 2 —XoEHRAY
A~ LRIt ar ¥ —KideT
ZHICHED) o 1§ s #Eal
— g URBRAT, B 1112, Y=
L—3 3 kB 1000 J5[EI1#% DAL
B CLPE, PMPC Z\¥E CLPE 7 A F—®
o v ¥ —XE &% R7,
1000 FlEICB LSV I 2 b—V
a RBRT Cld, ARILHE CLPE, PMPC
JUEE CLPE 7 A F—DO W T iz
TH MEPRIZIREIRBD bz,

TEARZER (wm)

X9, av&—[XaHHERA

X 10. ¥ =2 b—3 a3 REBRETO
CLPE 7 A F— (40 mm) O¥&Ehm =
A —X

69

v

X 11-A. 1000 A [EI#% D A1,0, B EH &
*t4& L7z CLPE 7 A F— (40 mm) &
HEhm o v ¥ —[X

[X] 11-B. 1000 J7[EIf% D Al1,0,'H8E &
*}& L7z PMPC ZLBE CLPE 7 A F—
(40 mm) OFEBH = > & —[X]

X 12 12, ¥ 2 lb— g R
A, B 1342, v al—va ik
B 1000 J7 [B]#% O AALEL CLPE 35 L OY
PMPC #LER CLPE 7 A F— D % 7
9, ARALEE CLPE 35 L TN PMPC AL¥E
CLPE 7 A 7— D REE &I, £
v, £90.12 mm, 9 0. 14 mm TH

D72,



N
=]
o

N N
N o o

S e N

T T T T
Lg

N N
s S
£ (4,

HE (mm)
8
b

0 30 60 90 120 150 180
aE )
| ©0-180° m45-225° 90-270° a4 135-315°

X 12. #ZE&E{O CLPE 7 A F— (40
mm) D%

206 ; i
| I
I | I I
205 ' | w
I I I

I I I

204 ! ‘ :
E | | | |
E I | | I
= 203 : : ! :
il | | | |
# ] L [} I
202 s Dy ‘
| i |

: :
201 ; ; ~ ;
I I
: | |
20 ! ‘

0 3 60 9 120 150 180

aE )
[00-180° m45-225° ©90-270° 4135-315° |

13-A. #RBR 1000 HEIH% D AL0,
HHH & %A L7z CLPE 74 F— (40
mm) O

20.6
205
204 : :
E |
E |
~ 203 7 ;
L] | | | |
# A | |
20.2 | | @
‘ ‘
s Ll | Em\ﬁ
| I 1
A I I I
20 - : :
0 30 60 90 120 150 180
AE )
| ©0-180° ®m45-225° 90-270° 4 135-315° |
= 24
13-B. 7B 1000 HEIHZ D AlQ,

B 8E & tA L 72 PMPC 4LEE CLPE 7 A
J— (40 mm) DH£E

70

@t 7 v 7 BHAMRHT

F 1z, ¥ 2 b— g SRR
B ELO1000 HEIZICET D ALOE
9H D RTEHES & 7R 8 o 3% i S
EDRERZ T,

WD ALY, FEHORMEM S b
Ra0. 015 um LA FTH Y . DO TF
7R REMEIRTH - 72, RERATRIC
BT 5 ALY, BFEOREMIIZAE
REITERD BTz,

X 1412, I a2b—3 g R B
Al X 15 12, A4LEE CLPE, PMPC 4L
B CLPE A4 F—L#AHEDLET
1000 FEIE THRERZ1T o 72 ALOH
SHODFR [ SEM BE %7~

AALER CLPE, PMPC ZLF CLPE dD >
THhOTAF—LlAhGbES
AlTBNTH, VIalb—va ik
Btz ALO, ‘BEARMEIX, FEFITIE
HRREE R TR, K 1ITR
SNHsREMAIPEDORKRE H—
Bl YIalb— g  rHRED
AL, B EAZR H OMRIZIB VT, A
9% CLPE 7 A J~— @ PMPC ALFRIZ &
HEBERE LY, AERERIT

BEINenolz,



#1 AEBRICHEH L7 AL, B EEDF HH X I E#s 2
B WMAEhE . " —
B iniiglie HIEH 85— ;
BEERE (GRBAEI ) B EEBAL IRTGA—H FHEME (um)
Ra 0. 003
]
— - AR Rmax 0. 020
(GABRET 45° Ra 0. 003
' Rmax 0.020
Ra 0.014
B
40 CLPE - AR Rmax 0.121
i (1000 F5[H) 4o Ra 0. 007
Rmax 0. 054
Ra 0. 009
H
PMPC 4LBR CLPE - R Rmax 0. 101
(1000 FE]) 45° Ra 0.008
Rmax 0.070

14-. 3ABRATD AL, BHE (40 mm)
Ff SEM BE

15-A. 1000 73 [E]%% o A1,0,H 85 (40
mm) il SEM BE (%4 : CLPE)

----------

X200k .
15-B. 1000 J3[E1%% 0 A1,0,"H 85 (40
mm) [ SEM BE (k& : PMPC ZLR
CLPE)

D. B

EEBNEH LR L O3 RITIBIRENE
IBWT, v alb— g RER%
@ PMPC #LEE CLPE 7 A F—I&., ARAL
B CLPE OZ 15 & il L ¢ @i
BEEEM 2 R T AR RN STz,
a7 a LEaFIEE s RO
CLPE ZfA&bE 7= N TR
BWTIE, BEHEEOEIMNIE Lo

71



T, FTOEEREIIMML, ZEkE
MHEEREMEDY b L— R4 7 OBRICH
LM, BEOHEICBWTHE
EnTnWb, LMo T, BfE, I
RIZCBWTASFEHEINL TS
CLPE T, KIRFUHEMFHIT A2
WIEE R DUPERENTWS, T
INIFET I v/ FEEEE PUPC AL
CLPE 74 F—% A HabEAT
BEEAFIZ W T, BRI
KABEEEOHIMNIIZEALERD L
N9, BWEZEM & EEENE N 5T
THAREMEN IR I N, 2, M
BAEDREERET VI TETII VY
BHA~D MPC ALFRJE DB LD
LRI & BRER ST, PMPC 4L
L, TR L MEEEICEN. &
BB OB X Y THIZKRESHBKT
XHEHFE LTSN,

E. f&i
ATHEBEEG S I 2 L—3 g VRBR
IZBWTC, KEOFHEMAS DY
T= 5 A OBERERMEIZRT 5 PMPC AL
HMoOFRMERER SN, 2. B
WMo N TIRES I 2 —a v
RBIZBWTHLRET A EHEICT L
THEBEEZFD VLR INT,
PMPC ZLERVY, 22BN & MHEEFEME I
. BlEEOERE Y FEHckEL
BB CEHHIFE LTHIfF SN D,

F. {@REfGREHR
BrlZ72 L,

L. 3O

1) Kyomoto M, Moro T, Iwasaki Y,
Miyaji F, Kawaguchi H, Takatori
Y, Nakamura K, Ishihara K:
Superlubricious surface
mimicking articular cartilage by
grafting
poly (2-methacryloyloxyethyl
phosphorylcholine) on
orthopaedic metal bearings. J
Biomed Mater Res A91(3) : 730-41,
2009.

2) Moro T, Kawaguchi H, Ishihara K,

Kyomoto M, Karita T, Ito H,
Nakamura K, Takatori Y: Wear
resistance of artificial hip
joints with

poly (2-methacryloyloxyethyl
phosphorylcholine) grafted
polyethylene: Comparisons with
the effect of polyethylene
cross—linking and ceramic
femoral heads. PBiomaterials
30(16) : 2995-3001, 2009.

3) Kyomoto M, Moro T, Miyaji F,

Hashimoto M, Kawaguchi H,
Takatori Y, Nakamura K, Ishihara
K: Effects of
mobility/immobility of surface
modification by
2-methacryloyloxyethyl
phosphorylcholine polymer on the
durability of polyethylene for
artificial joints. J Biomed
Mater Res A90(2) : 362-371, 2009.

4) Kyomoto M, Ishihara K:

Self-initiated Surface Graft
Polymerization of
2-methacryloyloxyethyl



5)

6)

7)

8)

9)

Phosphorylcholine on
Poly(ether—ether—ketone) by
Photoirradiation. ACS Appl.
Mater. Interfaces1(3): 537-542,
2009.

Tanaka Y, Saito H, Tsutsumi Y,
Doi H, Nomura N, Imai H, Hanawa
H: Effect of pH on the
interaction between zwitterion
and titanium oxide. J Colloid
Interface Sci, 330: 138-143,
2009.

Oya K, Tanaka Y, Saito H,
Kurashima K, Nogi K, Tsutsumi H,
Tsutsumi Y, Doi H, Nomura N,
Hanawa T: Calcification by
MC3T3-El cells on RGD peptide
immobilized on titanium through
electrodeposited PEG.
Biomaterials 30(7): 1281-1286,
2009.

Tsutsumi Y, Nishimura D, Doi H,
Nomura N, Hanawa T: Difference
in surface reactions between
titanium and zirconium in
Hanks’ solution to elucidate
mechanism of calcium phosphate
formation on titanium using XPS
and cathodic polarization.
Mater Sci Eng C 29: 1702-1708,
2009.

Tanaka Y, Kurashima K, Saito H,
Nagai A, Tsutsumi Y, Doi H,
Nomura N, Hanawa T: In vitro
short term platelet adhesion on
various metals. J Artf Org 12,
182-186, 2009.

Hanawa T: An overview of
biofunctionalisation of metals

in Japan. J Royal Soc Interface
6 : S361-S369, 2009.

10)Hanawa T: Materials for metallic

stents. JArtif Organ 12: 73-79,
2009.

11)Kyomoto M, Moro T, Takatori Y,

Kawaguchi H, Nakamura K,
Ishihara K: Self-initiated
surface grafting with

poly (2-methacryloyloxyethyl
phosphorylcholine) on
poly(ether—ether—ketone).
Biomaterials 31(6):1017-1024,
2010.

12)Liu G, Iwata K, Ogasawara T,

Watanabe J, Fukazawa K,
Ishihara K, Asawa Y, Fujihara,
Chung UL, Moro T, Takatori Y,
Takato T, Nakamura K, Kawaguchi
H, Hoshi K: Selection of highly
osteogenic and chondrogenic
cells from bone marrow stromal
cells in biocompatible
polymer—coated plates. JBiomed
Mater Res A 92(4): 1273-1282,
2010.

13)Kyomoto K, Moro T, Iwasaki Y,

Miyaji F, Kawaguchi H, Takatori
Y, Nakamura K, and Ishihara K:
Lubricity and Stability of
Poly (2-methacryloyloxyethyl
phosphorylcholine) Polymer
Layer on Co—Cr—-Mo Surface for
Hemi—arthroplasty to Prevent
Degeneration of Articular
Cartilage. Biomaterials 31(4):
658-668, 2010.

14)Kyomoto M, Moro T, Takatori Y,

Kawaguchi H, Nakamura K,



Ishihara K: Cartilage-mimicking,
high—-density brush-like
structure confers high
durability to cross—linked
polyethylene. Clin Orthop Relat
Res (in press).

15) 2w, mIERE, AlR—Z, K
Az, BR#=, o AT
iggs BofoESs ANTEf. A
THE 38 (3): 152-154, 20009.

16) E®, mEGEH, ali—2Z, K
ABz, TR#=, )0k £F
RAEAE Up-to—date EFHMMATL
RAEi DBR%S. Clin Calcium 19
(11) : 1629-37, 2009.

1) R ARgiea B R B
LT HRE T BB b EL . 13687
A4 57(6): 48-52, 2009.

18) kR &RFRNAA~T VTV
DS LSRR E. HHORFESE
T % 46: 157-162, 2009.

19) b ERMBOME & AR,
FRARMERSRIE SR, 60 703-708,
2009.

2R
O ERNES
1) MRER, mEGERE, NHER, G
e, RINGEZ, BEESE, F
M= B - W1 EAETE IR
2B PR E Y)Y i o4 30 4F
AE. & 81 Bl H REAR RS
ks, &R, 2009.5. 14-17.

RAEZ, RER, SIERE, AR
—E RN FEERS b oREND
OHCBRWEET T 7 FESILLD

2)

74

3)

1)

2)

3)

AR v —f@DHE,. 5
31 BElHANA =T U TIVEEK
2 BUER, 2009, 11. 16-17.

IS .

e FRESTHEH AR
B AAAA~T Y TN, HI31LHE
AL A=T ) T IVEEKRE.

TUER, 2009. 11. 16-17.

EER =

Moro T, Takatori Y, Kyomoto M,
Ishihara K, Karita T, Ito H,
Nakamura K, Kawaguchi H:
Biocompatible Poly (MPC)
Grafting on the Liner Surface of
Artificial Hip Joints Enhances
the Wear Resistance
Independently of Femoral Head
Material. 22nd Annual conference
of the European Society for
Biomaterials (ESB). Lausanne,
Switzerland, 2009. 9. 7-11.

Kyomoto M, Moro T, Mivaji F,
Yamawaki N, Kawaguchi H,
Takatori Y, Nakamura K, Ishihara
K: Cross—linked brush-like
structure of surface—modified
layers gives high durability to
joint replacement. 22nd Annual
conference of the European
Society for Biomaterials (ESB).
Lausanne, Switzerland, 2009. 9.
7-11.

Kyomoto M, Moro T, Mivaji F,
Kawaguchi H, Takatori Y,
Nakamura K, Ishihara K:
High—density brush-like
structure mimicking cartilage
gives high durability to



4)

5)

1)

2)

cross—linked polyethylene. 4th
UHMWPE International Meeting.

Torino, Italy, 2009. 9. 16-18.

Kyomoto M, Moro T, Takatori Y,
Kawaguchi H, Nakamura K,
Ishihara K: Self-initiated
surface graft polymerization of
poly (2-methacryloyloxyethyl
phosphorylcholine) on PEEK and
carbon fiber reinforced PEEK for
orthopaedic and spinal
applications. 56th Annual
Meeting of the Orthopaedic
Research Society (ORS). New
Orleans, USA, 2010. 3. 6-9.

Kyomoto M, Moro T, Saiga K,
Miyaji F, Kawaguchi H, Takatori
Y, Nakamura K, Ishihara K:
Biocompatible polymer layer on
Co—Cr-Mo surface for
hemi—-arthroplasty prevents
degeneration of cartilage. 56th
Annual Meeting of the
Orthopaedic Research Society
(ORS). New Orleans, USA, 2010. 3.
6-9.

URT Y A - R

ek, sER AR—Z, W
W, WABLZ, o I=v
VIRV O N O FT )T
VS ETHEE | MPC R Y ~—0F )
RAEEMIZ L 287 L A TR BIER
DB, 527 5| A LB FELFE
WL KIR, 7.23-25, 20009.

mER  REpOEICL28E Fo
NAFT7 4 VBT IE. BARES
P BEAE 36 BIER KRS T VR

3)

4)

1)

3)

AV NNEAV O PN - [ <
B, KBk, 2009.9. 15.

EERL NN, AR—Z, BEAR
Be, MERE—, LWHA, B
¥, XTHBERS, GEkiEt, ARG
1, A=, BEGERE: U

vy s TNTESFHRES m R
~OPkEE) U UIREARY ~—F )

777 heREEL L ATEE®

EFailk. 831 B HENL A7
I FAFERAL T, 11.16-17,
2009.

mIERE, RERL AE—Z, K
KBz, WA, XiH=EES,
PR, Rk, AMEBE, M
BiE—, N0y, FREgE= v
R A iR N TR &
W ~EEE, EEhm, 7Y A v
ERET D~ B LR~
PE L RY. 40 I HAN T
24 whiE, 2.26-27, 2010.

. FOROB BEME O HIE « B ERIRI

KRR 2009-242683 A TR BEH! FH
FAF—ROENEH N AT
BE/T 2009 4F 10 H 21 HHFE

HrFA 2009-190852 & Va2 E)
ik L OEN 2 v AT
2009 4 6 H 24 HHFE

[EIBS4ET PCT/JP2009/71614 R Y
~—BER B L OV LR
2009 4F 12 A 25 B HiFE

[EIBR 4 EF PCT/JP2009/69734 275
7 NEAEFERBILOFDOARY
2009 45 11 H 20 A HFAE



BAT B AN SRR M e (RIS FEHEENT TR E %)
paE Lt

IREAEI Y T = L— & —3RBRIZ BT B BEEER OfifbT

sgfaFgEE o # CGERKFEZMBERR: A
BAME (MEBEATZ7A 0 E2I7Iv I AR H—
MR IRAFZERT B ER{ERFFER)

WHREE IR I 2 L—F—2 XV, EFEANRY ~—TH D MPC RV
~—CRELH L2/ v XY 7 KY =F L (CL-PE) 74 }— (MPC-CL-PE)
&L A ELTO CL-PE 54 F—DEMERREZEMR L, TOMBTRETHE
FEW OFHIEAENT 24T o 7=, MHPEMOBIIZIX, 40 mmo ORFBE(T VI T E
Tida s b e hAE8&)BL026mme DTV FFHEAFEHR L, FHEOMEE
A ADEFER DEARS LORIRICE 2 DRI, ZORE., MPC
RY < —BIZ XY EEEEN 40 mm ¢ 1272 - TH 26 mm ¢ DOEF & [BIEEIZ 1,000
TEIOREMFER%E S CLPE 7 A F—OBEENHOEAR LY KIBIZIKET 5 Z &2
binotz, FO/BL, [THOEEBEOES S 1,000 FEE THEE L Tz, B
FERORRIZE L T, Ao BEEOEA D, MPC-CL-PE T A T —DHEAIC
SERRLR D b DR L oDzt L, st & L THW= CL-PE 7 4 F—DEA
VIEERDR SRR D B OBIRBTE L T, BEERDKE L 25 & MlEIROfF
TEEIE N R E L R BEM %R LTz, MPC-CL-PE T A F—0 634 LT-BEEEH O
RIRICE LT, MO FEREOEE . BEEN 26 mm ¢ OFFZIX 1 pm BLF
DEIFD 100% T -T2 DIt L, 40 mm ¢ DA 1 um BLE 4 um BL T ORF-
bFET DI RN ol, BEBOFEEIIT7I 70 P 4 XOb 0D
B, 40mmo D RBFEEZAWDZ LI, X0 EROEWVEELN L
NHDELULPEELZNEWI ZERDM- Tz, RIFFEDORRIZEL Y, MPC R
U= —4LER CLPE T4 F—id, BEHERENEML THLEREDOREEN DL,
S HIZMPC AR Y v —3AEFBESHER Y ~—ThH A0, EMERRERNG S
a2 2 Z LA FRRIC/R Y . BEHFRMRA LIRS OEKIGHIZ R0 5
LR AN A,

A. BFZEERY TEY | BE#nE O ADL (activity of daily
HARGZGELR RS2 % living) < QOL (quality of life) D EE

i



MENRIELS BEIND L IR T
7z ¥FIZ. ADL X° QOL DMEFD 7=
Wik, BAOBMTHREERERD—DOT
bbH, LrL, B yoEHEFKE
LCiEdr, BEERENERE 255
HGNEL, FOHREDEIEZK 5720
2, Bx IRIREM T TV B, RRZ,
ATBEESERFHICEAL ik, BARE
B 17 FEEIE, ER 7 9
FHLL EDOFMAITHILTEY . QOL
DO EROHSEIRICER > TS, L
L. ZOMAER (Fan) 13—
R 10 L S5,
ANLBEfiOFmz2Rkd 5 ER T, B
WZEE & iz A DB oL oo & B
BRI X | BEEMENEKDILS Z
& (3t : loosening) ThH b, A%
A U7 A TR B o F
RN L, BEO QOL 2F LLIET
/5, ANLBE#iomAERIEL, #F
MELEETDHZLIEERFETH
Do

LI % 13, s IR T 5 R
a2 KT 5K ) =F 1> (PE)
BRMOBEREE LI LIS
ez, AREAEERY v —Th 5 2-
AE 7V A NVFF T IR AR
yn=al)r (MPC) RY~=—%F /A
=)L TCRY =F L K ELTERS
LHEAN AL L, BRRO AN TIREEHi D
FmEREOICERE ST Z LI
hit=, LML, 2O L H7EHMD
AN TR 2w a A L5 E
EEE OBITRE ) # B S8, [F3KkE
2EVIZRBRWEDIITiE, Y
NEYTF =g ) REICEET S

78

MERH D, LU, EEE I 1K
To=Hiz, BEiE3FFT DI85,
FORER, BLEOEHRMEREL 2,
BAfi ol Ehiik D&/ b WEEHZ LT
Do DD, mEEIZHEALTHH
FDNEZ b RWEEELFL, 55V
71°C b I & S S AT RE 2o A A% S
RS ETH D,

RCK Tk, A TR BAE 0 & e
DI=DIZ, BEHOKRBLBED N T
W5, BRADEGS ., BESECRA X
DINSWeDIZ, BEHOKRENEITS
ELARVZF LU TA T —RELLTD
VBN B B 7= DI R E LM A ME DK
THBREEIND, /=, BEHETA T
—OEfREEOMMO DIz, BT
B OBEFEOEMN TR IS,

L L, REFEEZHEFME LTE
HLEGED, RV=FLorIA(F—
~O MPC LERBHFRITRIZH S M S
LTV,

F ZCAMRE IR, KB I b
—&—% W\, REFIHE MPC &Y
~—ALE % i 7= CL-PE FH %A
Ao CMEREERR ATV, BEO
YA XBLOFEENSEREHEICE

HEB LTI,

B. W3tk
(DMPC % i
BEFESABR S O T A F—1Zid,
) BARAF 4 HN~<T Y 78
DAY I RY=ZF LY
(CL-PE) {Z MPC R U < — L %17
27274+ — (MPC-CL-PE) & %R
& LT CLPE A4 F—%HW\i,



MPC-CL-PE (2B L Ci&, MPC Y
~—% CL-PE 74 F—IZEET S
B> UV BRETRFRT 2 1.5 B & L7,

(a) BBy I 2L —F—2KE

() B LmEH

X1 Ialb—F—0DNE

79

BHFE (kN)

0 20 40 60 80 100

B (% of Cycle)
2 WEKE

(2)EEFERABR

EEFERRBRIL, X 1 12”9 MTS 6
DO I 2 L — % — (Multi-
Station Hip Simulator) % I\ T{T > 7=,

ARBARI Y R = L—F — & V-
FERRBR DRBRSGAEIL, 1SO 14242-1 12
U, HEIRIZIX 0.1%D 7 kT b
YA (NaN3) & 20 mM Ox-F L
YIUT I VMNEERB =7 MY U A

(3Na-EDTA) & A8 T2 25%41m
ExE RV, RE 750 ml T, @ 1 [H
DT (1Hz) 1< 1.8 & 2.7 kN
D 2 2O —7 % > Double Peak
Paul DATERM: (X 2) CTEERERER
AT 1=, TIBIRIX 50 J5[E148: (2 AT HA
L. BEEFEREIIN O 7= DIHABRIK & 4
BEIN LTz, BEEHOSEEEZITo T
AERRIX. 100, 500 F 721X 1000 5
BIEBRZE O E LTz, =& 21X 500
T E OFRERIEIZIE, 450~500 5 [E]D
AREBREFIZ A LT BB BN FAET D
b e

RERE T D F A F—IZiX, BR)H
KAT 4 <7 Y 7LD CL-PE



F A F—IZ MPC KRV <=—E %17
5725 A F— (MPC-CL-PE) %
L7z, *HBIZ1X CL-PE 74 F—% H
VY, BHIOBFESFEOE W EZFEE L
7o, REBEHM OFHICIE, BR)BA
AT 4 N T VT NVBOELE 40
mm¢ 7V I T HHEEHEH LIz, xR
IZi%, 26 mmo OT VI FBEHEB X
V40 mm ¢ D 2390 b7 a AE4eH
(CoCr) BEHZEM LT,

(Q)EEFERy D 53 BiEdS L UMY

HERTR D> b OEEFER ORI T 1EIT.
LITIWRT L 9T o, RBRED
HBEEEN LR VIR TIIERS
B L., #0592 10 ml ® 5N-NaOH
ZMZ T, 65°CT 3 RefiliRENLE %
To7z, |IRT 1 HnHEIL, BE 1.2
glem® O = JEFREKIBEW 10 ml
& 0919 glem® A Y Fust ) — v
(IPA) /ZBE/KIERATR 10 ml Z 0%
T4 (25,500 rpm, 5°C, 3 B#RE)
BT o7, BLAEEROBRORS
JB% 10 ml O~y hTHEYHL,

20 ml DA K ) —)VEMZ TREK
XY 1 SEE L, BLOBEETT
VY (25,500 rpm, 5°C, 3 BFRE) | EEEE
M EkEsE, ERAEE T

ZOBEE 2V IR LT, FDH,
5CICH A%, 1.05 glem’ o 2 B8R
KIBAHE 10 ml Z27EE, HERT1
SR SE R, 20 ki, £
0.973 g/cm’IPA/ZZBE/KIEATK 10 ml
2L, WIT 0919 g/em’IPA/ZREEK
JRAW 10 ml ZEE, EHOOBEEZTT

80

7= (25,500 rpm, 5°C, 3 B#fE]) , =
DO BE®% . 0973 glem® & 0919
g/en’IPA/ZR BB /KR BTR OB R E %
By P TERIRL, &&EHIIC 0.1 pm
DT 4 NE—FHNT, T4 F—»
DIRAET HERNE Al L,

#F1 MmEFRIRE
— T T PRe% e
R 717 "m) | @)
40 mm 100 10.00
FILZF| CL-PE 500 10.00
1000 10.00
MPC- 100 10.00
CL-PE 500 10.00
— Sy s Esd e
B8 —
R 1577 G | o)
26 mm _ 100 10.13
FILEF CL-PE 500 10.40
MPC- 100 10.00
CL-PE 500 10.00
B8 | 549— Eitgﬁ@ﬁ ﬁ' LHNE
i GE) | (m)
40 mm 100 10.00
Co-Cr | CL-PE 500 9.86
1000 9.86
100 10.00
MPC-
CL-PE 500 10.00
1000 10.00

EATIE BWE (SEM) (240
FHH U- BB 2B L, Bl8E
Ak, 74 NVE— ELOEE 9 Bt
L. 531 5,000 3 L U) 30,000 f5 &
L7,

BN =53 {OD | 2 Ned K C o i TR D)
FEAMIZ TN " v 775 A Imagel
(National Institute of Health ) % fi#
A U=, BRI, BRER O,



AR, RLE. ECD(Equivalent Circle
Diameter), BB LI OT A7 |
e DF M 21T - 7o, BEUZBE LTI,
9 B OBEEMREEE 7 ML,
WEEBERETHRTA2Z&12L0 1
ml H7-Y OESE Lz, mEE.
Image] # FWTR®O Tz, RifRiL, B
M ORRKES L L, ECD (X, Bk
MamefE L, mEOMEEHERL
T, WAUZ X VEHETRDT,

ik (um) =2 (Efd/ ) 2

MBI, BREmS EOREMIC
HWhERTRETHY, ER 1O
HEIIIsERRMATH Y, 0 12w
FERENEERTHD Z L ERT,

C. WroehER

40 mm ¢ 7TV TEEE EMAED
72 CL-PE B L O'MPC-CL-PE 5 1 7
—MORA LT R O SEM B E %
3~6 12, L LT26 mme 7V
S THHEEMARGDEESEEER T~
10 {Z, 40 mm ¢ Co-Cr ‘FHH & HAE D
BIEEEEK 11~14 ISR, o
IR XL O 1 XDEAE S, CL-PE
TAT—0ORELT-EERORIR
WL ALK K ONERHER O b 02T &
AETHY 1 REICIERICE S DB
ML BEIhE=Z, UL,
MPC-CL-PE 7 A F—MnbHid, 3L A
ERRTH Y | BREM O L CL-PE
DOBFE LV DN ERbhroT,

F 212, flx OB L HAES DY

81

CL-PE B L IXMPC-CL-PE 7 A F—iZ
L C, IR P O BEFE OE S X
OEfEE R, £9., 40mmeo 7/
THEEZ HuicGaicik, RREZO
HWINT & b 22 W ERFER O FE A B )3 Y
MLTWBDONRb-T-, T DFEAER
X, MPC LBz L v ZE LB L,
100 FEICIE 1/9, 500 FEITHX 12 £
T Lz, bl E LT 26 mmo 7V
ITERERAWESAIC L, BN E
AREIFFELIEA L, 100 FETI
1/400, 500 J5[ECIX 1/350 & Cli/bd
B EBRbhholz, 40 mm ¢ OFIEL
DG L b EENELEORDE
A& -T2, £72.40 mm ¢ D Co-Cr
FIHE AW EA 1L, MPC LB
£V BEFER BEAE 813 100 J7[E T 1/70,
500 G EITIE 1/30, 1000 J7[EITiX 1/5
F ORI LTz,

L EOFERN O AT OFEER X O
BOBAE L. CL-PE 71 F—D MPC
AL K Y BEEE OREA B L.
F DOFENFIL 1,000 FEIO WM £ TR
T B Enbhrotz,

WIZ, 40mm ¢ 7V FEEE & A
AR EETA T —bRELE
R ORI, BECD, MBRMRB I OT X
7 NS EK 15~18 I FREh
"9, CL-PE 7 A F—4&1%, KR
1.0 ~15 pm OFEFERBFEE L, FRIZ
1 um £ COEEREbEI-T,
MPC-CL-PE 7 A F—DHEITi%, 0.25
~4.25 ym OEEFEMSFE(E L, 0.25 pm
ETCOEIEDRRLREN-T-, Tz,
ECD 2B L T A dD T A F— D5
A, 0.2~0.5um OHFEEENED



