wo 2012/053035 A1 I 10K 000 O O 0O

12) FEFHBAEZHICE SO T AR S -ERERE

(19) t R M EFT A RS
EfSE75E

(43) B REA
2012 &£ 4 H 26 H(26.04.2012)

2SN |0 000 00D OO0 O 0 O OO O
WIPO>>

10) EELHRES
WO 2012/053035 A1

(51

eay)
(22)
(25)
(26)
1

(72)
(73)

ER4F a5 48
AGIL 27/00 (2006.01)
A6IC 8/00 (2006.01)

EFRHEES:
EFRHRER:

AG61F 2/28 (2006.01)
AG61F 2/30 (2006.01)

PCT/JP2010/006247
2010 4E 10 A 21 H(21.10.2010)
ERHEDOEE: BHASE
ER 2RO ERE: BHASE
HEAN KEZBRE2TOHRERIZDNT):
T KREEANEE KXZEHIROSHIMA UNIVERSITY)
P/IP], T7398511 EERRLEEMEIL—THS
% 2 & Hiroshima JP). h—3—I 4 Ty o #H K
£ %t (Toyo Advanced Technologies Co., LTD.) [JP/IP];

T7348501 LERLEMARFRESTEHIHE
3 8 B Hiroshima (JP).

FHEE; HLUV

FHEB/MHEBA CKEIZDOWTOH): HHEEB
(MAKIHIRA, Seichou) [JP/JP]; T 7348553 L& RIS
ETHERE—TH2EISEAIARFENLS
AREFERFREEERZLESTER AN Hiroshima
(IP). Z I ;&1 (NIKAWA, Hiroki) [JP/IP]; T 7348553
LERLETREXE—TH2FISEIKE
EANLEREZREREEEFZREHREN Hi-
roshima (JP). 2 # — (MINE, Yuichi) [JP/JP], T
7348553 ILERLEMEERE—TEH2H35E
URFEANLCEREZAXREZEGEEEEZREATR
FlA Hiroshima (JP). [ A& ZE T (OKAMOTO, Keishi)
[JP/IP], T 7348501 [LERLETREEFTHEST

74

62y

84)

B3&F38E F—aA—IATv ok utRN
Hiroshima (JP). FA &R %5 #C(ABE, Yoshinori) [JP/JP]; T
7348501 LEBRLETERFRRS5TE3ES
8Ehr—IA—IA T v I HAESHA Hiroshima
(JP). 1 %1% 1T (NAKATANI, Tatsuyuki) [JP/JP], T
7348501 LEBRLETERFRRS5TEH3ES
8Ehr—IA—IA T v I HAESHA Hiroshima
(JP). %7 H # 45f (NITTA, Yuki) [JP/JP]; T 7348501 [&
EELETmEEFHRS5TEH3E3I8E b—
A—I A T v I #%RAEHRN Hiroshima (JP).

I A BIHESBA, %} (MAEDA, Hiroshi et al); T
5410053 KBRAFRRTHLARAEI2 TES&H 7
5 KIRAFEIL Osaka (IP).

BEE (RTODGEWVRY ., 2TOEFEOERNR
EAVEIEE): AE, AG, AL, AM, AO, AT, AU, AZ, BA,
BB, BG, BH, BR, BW, BY, BZ, CA, CH, CL, CN, CO,
CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,
JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR,
LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PE, PG, PH,
PL, PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, ST,
SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VC, VN, ZA, ZM, ZW.

HEE (RTFDODGEWVRY ., 2TOREEDLER
% HYE[EE): ARIPO (BW, GH, GM, KE, LR, LS, MW,
MZ, NA, SD, SL, SZ, TZ, UG, ZM, ZW), A —5 7
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3—H w /%
(AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR,

EEN

(54) Title: IMPLANT MATERIAL, METHOD FOR PRODUCING THE SAME, AND METHOD FOR IMPROVING COM-
PATIBILITY WITH OSTEOCYTES

G4 FERADEH . 4 0TS0 FAME., TOREFERVEREORMER EH5E

(E=1]
L

COOH NH,

COOH

N\

20

(57) Abstract: In the present invention an implant material comprises a substrate (10) and a carbonaceous thin film (20) formed
on the surface of the substrate (10). The carbonaceous thin film (20) has at least one of either functional groups containing oxygen
or tunctional groups containing nitrogen. The percentage of functional groups containing oxygen is 4% or less, and the abundance
ratio of functional groups containing nitrogen to functional groups containing oxygen is no more than 10.

67 Ef:

ATSUMAMEBEIZ, EM10&. EM10DRTIZHREIN-RIEEE20L2HEZ

TW5, REEBE20F, BMRESTVERERVERZSUCEREDILGEL-HEAT H, BE

FEUEREOFEAELIZ4%UTTHY .. BEREED
0 S

T

Do

ERREDOHFEL BRESTCEREDFHELILA



WO 2012/053035 A1 W00 00O

GB, GR, HR, HU, I, IS, IT, LT, LU, LV, MC, MK, MT, #&{/ABIE%g.

NL, NO, PL, PT, RO, RS, SE, S, SK, SM, TR), OAPL __  mms=p (St o &
(BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW, ML, MR, EFREHRE (K% 20 R0)
NE, SN, TD, TG).



WO 2012/053035 1 PCT/JP2010/006247

Bl M =
HADAH

1207350 AR, ZOEEARERUVEMEE ORISR LEAE

[0001]

[0002]

[0003]

[0004]

[0005]

BT 5 B

FERIF, 10T 0 FAMK, TOREFTERVEMREEOBEMER L
AEICEL, B, AIWRRUVEREORMREDRMENDELGMH K
UEDHEEFEICET 5.

BBl

RE. ATEREZELHETIERRNITEORAL A VTS FOEME
LTFEURUFEAENEREEE., MEERUEBIIEREICEN T
HEVWHEAMSHEREATWS, LML, FEUVRUFEVEENLED
AIHIBZEZBRFICAE L-GECE, HEOEFEBBEOKBEH N X
AR, ATHROPEANELEY, BERENELEYVTEIEEALH
HIENFBNTIND,

CDEIBTATHEBDIEDRAANKET SEEAE LT, ATEHBEDEEIC
BOWTHEMANFEESIh, BHENELDHA VTV FABRXNH D, 1
VISV rARKE, MEREFOMEDRIBR VBEDOKRE HEFDRHML
RBTERT SBELHON. ATEBRBEMRIZEIHEMBOEEEICE
THEL S,

ATHRICE SHEMEOEELLE. 10T 0 MIFBEARICHLREET
5, MEIEARICHEL-EERRE. 12TV DF X1 TIL
—avEWHRF, ATV MRKRBRICEDRRAE LD,

COEIBHEHROFERILLE. FEUORUFEIUEGENEMRE TS
BNEZALTWENWIEIZEKVELSEEZEZ N D, BHIZEDHRMEN
A+DEMHEORETE, HEAMEEMREN SEEMRE~ADIENMMEES N,
CNICEYBBENELTLES. FEAURUFS UEEREHERAFMEL
DHRMENBMHETHLICENMONT NS, LAL, BIMEN+7 &



WO 2012/053035 2 PCT/JP2010/006247

[0006]

[0007]

[0008]

[0009]

[0010]

W2 T, EHAARZEDEEDRERVOBEAOKREZICEL > TAIER
DIEDHRAANKBELTLES,

AIEREDA VTSV FEBHBEOBEMEZRALSEEARELTHY
AVEYFHKEBE (DLCE) [LLPBEM/HEALNTIDS BIZE, i
X#1%Z5H, ) . DLCIERIX, RRZITHDEL, RENTFETHREHET
HO-HEERLDEEEICTENT NS, CDT=6H. BB DOHEMNMEICLE
nNTWbdEEZLND,

S TH TSR

e Xk

HErCER 1Bl 2002—-2048 255404k
FRAOHME
REAMNERLES LT HRE

L LiMs, 410 F5 0 bEBiEaE ORFMEE. HEHEROFEING
FITh<, BFEBE~OSLDREE WSBEAN L LRATIVLENH D
o WEHIBMBEN SHEMRADMEENFITEELTH, RARFHA
Mo BFHBA~NOSMENMIFISn-Y, BEEFHROBENEESN-YT S
ELAVTSURDTYEFA T L—2avIERESREL, TAET
. DLCEMABFMBADMEIZED LS BEEEEZHMIDNTIKIEL
A ER BN TV,

AEATRIE, AERAZFBLSOBREICLYBon-EFHBA~DAELIZIDLC
BENEZHFEEICHATHIMRICEDSE, HEHRADOFELZIHT & & H#IC
. BEHBEAOSLERET BTV FRAMBEERTE2L51275
CEEEMNET S,

RAZTRRTH-ODFE

BRIz, ARATRICRZA VTS50 FAMEIE, EM L. EHOREICH
BEN-RFREBELZHEA. RREBEE, BRESTCERERVUERE
BUEREDODLG LI —FZ2H L, BREZETCEREDHFELIZ4%UT



WO 2012/053035 3 PCT/JP2010/006247

[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

ThHY, BREELCEREDFELEBRLZELCEREDFRLICI YKL
1-fEIX1 OUTTH S,

AFERBAFESOBRHIENE, BREZECERERVEREZETCERED
VP EL—FA%EAL. BREZEUCEHREODFRELEN4%BUTTHY., EH
FEUCEREOHFLEL BRZECEREOFELNM 1 OUTTHIRERHE
BOREEVLTEFHBAOSENE LT, WEHBADOENEL
2B, ZD=0. XETDA VTS5 FAMEIE, HEMABE~DLSE
ZMFITZHEHIC, EFHRADDELZRET S ENTESLOD, B
BEDBEMECENTA VTS FRAMEERETE S,

FKEFDA LTSV FAMBIZENT, EMiE. €BEThIEKD, Fi:
EMEFEORETFRUOEENGEH T EMFELL,

KERDA VTS FAMBIZEWT, EME. ATER., R, BEE
B, AIBEXIFAIBEEETNIEEL,

KETRDA VTSV FAMBIZEWT, REEEORTILITEIE—4E
fIld, —50mVEULEBADOmVEFHETRIEEKL,

ABERICRE MV TS0 FAMBOEES T, EMEERKT HIE (a
) &, RIEKFEECHRAEZAVLEZSIEHEERICKLY ., EMORAEICK
FHEZERTHIE (b) &, EMORTICHBSIN-RFEBEORETD
TGV TRY FRRETDFETEMEETRBICRHETHIRE (¢) &
ERA. RRERICETOBREZECEMREDTFELEZ4%UTEL, R
FEUCEREOHFELEZBRRZECEREOHFELICL YRR LIZEA 1 0L
TET B,

ARRDA U TZ 0 FPAMHBOREREF, T8 (c) &LYHRIT, kFE
BECEAMZRZSHLEYD TS AT ERETHIE (d) #3512Ex
TWTH KLY,

ABRICREM VTS FAMBOEMRE ORMEM LA AL, EMD
RACBRRZELCERERVERZECEREOL LG L L —HE2ET DR
REREMEL. BREZEUCEREDFELIT4%UTEL, BEREELE



WO 2012/053035 4 PCT/JP2010/006247

[0018]

[0019]

[0020]

[0021]

[0022]

EEOFAELZBFZEVCEREOFRELICKYRLIZEZ 1 0UTET S
CEERHMET S,
FEADZR

ABERICRAIRFEZERVZOHESERICENEL, HEMBR~DHEEE
MEls 5 &I, BFHBRADMEERET DTV FAMHERERT
b
X oD i B A B B
[R11BIROA 2T FAMHERTHERTH 5.
[F2]EMDEEIRE L ESHBOBELEDERERT IS 7TH D,
[HB]EMOREIREL BFMB~OMELEDBERETRT I ITHS,
(R4 EMOREIRE L BFMB~OMELEDBERETRT I ITH S,
[H5] EMOREMIRELHERB~AOMELEDBERETRT I I THS,
RAZERT 5-ODRRE

AEBBEIZEVWTA VTSV REF, ATEREGFTTRHL, HE, B8
BEMHRUEREEBEMBEZET, F-. WRALTTHEL, EERICE
HAFENS, ATERUVATIHSHEOEMREEBMNENDEL INEFES
B,

REGEEIE, F1VYEVFHE (DLCHE) [TRRSNhSs p2irF—1%
FEE (V3774 MER) RU's plRFR—RkFRE (F1VEY FEE
ZELETHD. DLCEDELIBTELI7RARKENETH>TH, 44
YEVFBEOL S BHISREDETH>TH &L, BHE. s p2RF—KFEE
BRUs pPRE-KFZHBEESATVEIN, KRFIVDADEREZRTIEAL
o Ff, YUy (Si) XlFTvFE (F) FABRMENATHTH LU,

B 1I&, KEEBEIZRSEA VTS FAMHOBMEERERLTWNS,
EM 1 ODKREICEEAO. 005 um~3 umBEDRRERE 2 0 H UL
SNTWS, RFEEERE20DRAICIE. HILRFVILEICRRSINIBFRE
BUEBRERUT7I/EIIRRSINIBZREZEUEREDVLGLLEE—AN
FELTWS, AEBHBEICAENT, RFREER20ICKTIERREZECERE

NN



WO 2012/053035 5 PCT/JP2010/006247

[0023]

[0024]

[0025]

[0026]

EDHFELIF4%UTTH S, T, EXZELCERENDHFELERRZES
CEREDHFAELTE S LEE10UTTHD., BH. RTHMICHRATS
M, BREZECEREDHFEL L, XBABFIRICEIYRDEZD
s (O1s) E=VDE—VEEZRFEND1s (C1s) E—IDE—VE
BRTE--ETHY. ERZECEREDHFELLEE, ERD1s (N1s
) E=VDOE—VEEZRZEN1s (C1s) E—VDE—VEETEI-T-
ETHS,

ATV FAMBIE, BRIEEDEMNENFERICERETHS, BHlilaL
DEMEL X, RAEFHEL S EFHB~AOTEDRERVEFMBOIE
FEDRAE L. WEREEMEN SHEMBEADFEDINH EDMADE RN 5
AT OILENDH D

EMOXRAICRFERZBA LA DRREEDORAICHITHNILRT LI
EEDBFZEUCERENHFEARAILZ4%UTELAD7 I/ ESDERES
CEREDHFALZNILAT VI EEOBRRZECEREDHFHRELTE 1=
EZ1O0UTET S EITEY, BEFMR~ADOTEDRERVEFMBOE
FEDREE ., WEMEADFEDHF EZRRITHIENTEDLLELE
FAHLTRE LT,

BMRZECEREDTFAELEZA4WUTELAEDERZELEREDTFEL
SBFRESOCEREOHFELZ 1 OUTELEGRIC, RABFHEMNSE
FHE~NDTEMNMBES N D EHIZ, HEHEADFEENMIFI SN HEHZ
BARE TG L. LAL, BREESUCEREDTFELNIBUTTEREEY
BREDHFEL HBMREECEREDFELEN 10X YL REVBEEICRY
ERZSVCEREOFAREL BRFEZSVCEREOHFELNS 1 OUTTHERE
BEUEREDGFELEN4%IY LT/ WGERIZIE, BEFMBIIIEET 5B
HEADTIEDRELEFZEOH NG, SO e, BHEORMEERER
BEREOKREIZEFTDINDILARFVILELETI/ELEDNTVRITE>THIEE
hdEEZADND,

BWEA VTS FOBRRIZEVNT, I/MRAVABRBIEICKELEEEE5R



WO 2012/053035 6 PCT/JP2010/006247

[0027]

[0028]

[0029]

5T EDRMENTWDS, FIZIE, 10T52 FOEBARIZ, EFOMKEL Y
B-Mm/piREEL MmIE (Platelet-Rich Plasma) (24 > TS5 FE2EL, 1
VTSV FOR@II/NMRERE S B S EABRPEYEEITTHONEIEN
MoNTWD, —A, RREBEOXRAIIHITET7I/EOFELRUAILR
FUNEDFELE, RFEEORADE—FEHICEELZEX. RFREE
NDREIZETHE—FEMET—FEMHDEN-—50mVUTDIBEICEIFE
AEMMEDNRFE LGV ENRbNT NS, BRESUERETHLIAIL
REVIEDHFELEN4%UT CTADEREELEHRETHLIT7I/HOF
L BEREFECERETHINILRFVILEDEAELI 1 OUTDIZEIC
BITAE—2BHDEF—60mMVEE~OmMVEELLS, COZEMDL
. RREEOEREDE—FEMIE, —50mVEUEEDOmMVUTTHSZ
EMTFELLY,

AREREDS TS0 FAMBEEMORBZRFEECIYES =D
EMAEDESIEMETH>THEN-EHEBEOREMEERT., D
O, EMTBEZOHEZEFLELTONIEEDESIBEMETH>TEH LU,
BzIE, FAVRUFEIVASEFELOHETEEE. #EXEEZI VY
AEERAVSENTED, -, ATHIRZIILO, B, ATBRUA
TREAMEOEHREBNENDELE SNDIELADA TS MIERT S
ENTRETH D,

REGEL, LESEETEE (CVDER) [TEYBRINEEL, F=C
VDEUND, RIXv Bk, TSARAFTVFEANE, AF2TL—Ta02047
FB T VAT To—TFTaVTE, AFVE—LEFEEXEL—Y—TF7T
L—2aVEFICTKYBRLTE KL,

RERGEORBEFIRUBBRRICF ¥ oN\RIZEET 2ERRUKDE. &
REEOREICTHILARFVIEEZOBRREELCERECERTIREL LS
o T8, BRZELCEREDHFELEZ 4%UT LT HIHEICE. RED
BICEHENERRAXZRAL., SHIIRERKEEEENLTEHAXZ#
HWIBIEMNFELL, £, HERTRICETIBRRLOHEEZIHT S



WO 2012/053035 7 PCT/JP2010/006247

O, RESTERIE—EHHEEZPRICEFEL. RREREOZV TV
R RERERT I EMNTFELL, FIRIETSAICVDEICKY RRE
BEHETZH5E. TSATERICAVDTZILIVARADHMEEZ99. 99
99%REEL., BERTRIIERDEENERELG &, DL
O, IFFELLEB6 OALUEREZERICHET NI LKLY,

[0030] RFBREBEATI/EZOERZECEREZEATILENHDIHEICE
 BEREREFLEYPOITIATERFERICEFTAIE LD, BEME
REALEMELTIE, TU0EZTZ2IELHELT, —BASPNRRR;ITE
YRENDEHT7IE (HEL, R, RyRUR3EKFE, —CHjz, —CyHs,
—CiH;XIE—CH;THY. Ri. RIRURGFEWIEA—TH->TH, E%X
STWTHEL, ) RIEFRUDLTIVRUFD 2, 3SH/T7IVEFEAN
niF&y, BL, ZYEZT7HAIR b, RUKRVLDOBZEINLHFELL, &
H. TSATEHBICEBT52Fry /I \HNOEEEEEIL, 0. 01 PafgE
~500PafBELThIELL, BL, BFEEZEENTVAN, EXHPDOE
ROEEEZHTAHIENGECIFELL, 5Xx10°PafBEELTH &KLY,

[0031] RFBRICBFEZELEHREZSISICEATILENHDGEICIE, BFR
TO2RARRIEBREECHRDTSAREZBHINIEL N, Tz, 7UE
—TEDTS AT EBHTIEOEEREEZEFECLTHLL,

[0032] #H. TIAVHEHFEEL, EOLSLEBEDLOEZRANTH KL, Fi
 BEBRICOVTHE, EDLS5HBBLDEAVTE &L FIZIEFETERA
X, 774—V0—REFX, BHFELRUVAHRBEEFZRAONELL,
TOXTBHFHEBIIBESALGL, FIZIE, TIXIHKERADERE L
Tlk, BARKEH (50HzXE60Hz) . BAK (SCAREH XL
AU ORBEFOEZEDERARREZANSGZENTES, Sl RH
HADENFIEAFZOCRBEBEICOVWTERHICRET 2D TEAEL, L
L. THEYIYFUIL—AREVWTSATEHERZRHNDE, kT
BERICAA—CEEZ BTN H 5,

[0033] RFAEEDESERHICERESINDILDOTEHAZWLA, 0. 005um~3 u



WO 2012/053035 8 PCT/JP2010/006247

mMADEENFFELL, FYFELLLEFO. 01T um~1umDEETH 5.

[0034] &1, RFRERIEMORTICEBEMRT S ENTEEHN, EMERE
BEELZLVYBEICERES TR0, EMERFEEE S OMICHREE
ZRHTCH&E0, FRBOHME L LTIE, EHOBEIIHLTELADLDE
FAWAIENTELN, R (Si) &ikdkx (C) . FRU (T i) k%
(C) XIFY 8L (Cr) &ikk (C) NOEATEILT 7 RAREDAHND
LDEANDZENTED, TOEHAIMFICRESIND LD TIEALL, O
. 005 um~0. 3umMDEEANMFELL, £YIFFELLLIZO0. 01 um
~0. 1TumOEETHL, RREBIE. HIZE. R/XvEE, CVDE, 7
SAXAICVD&E, BFE, A AT L—Ta o0 EXET7—014F 20T L—
T4 VTESEFRVTERATRIEELL,

[0035] (—3EHE4HI)

UTIZ, AREREDA VTS50 FAMBITOVWTEEFIZANTE SIS
EMEICEREAT 5,

[0036] —RFEERDOHA—

MFaY (J1S28) NokldEMDREICDLCENSLIRRERE
EFRA L. MBEEEORICIFEZR2 0mmOEHMZER V=, DL CEIXt
FREEE (CVD) ZERAVTER LIz, EFMICIE, EMEEHEL-F
¥ UNRIZC,H,ZREMN150scem (em’ 4, HELIKE, 0°C) T
EAN24. 67Pa (35mTorr) EHBEIICEAL, RFERE
[C100W~500WOERKEAZHML =,

[0037] DL CHEMERIC, EEARICKET S LICLIYBRZECERENER
LEAMEWD LCIRETHIENTES, R11&, DL CIEZHER 1 072MH
BEERICRELIZBELE. 1 20 0 HEERICKE LI-BEDBREELE
EEODFAELRUVERZELCEREDOFELEZRLTVS, 4H. BRZE
LEREEHAILARXTVILE (COOH) THDIEAKL, BRESLER
E7=/8& (NH,) THDEARLTEHELTWS, BiER1 0L EEZE
PICMET D CEICKVBREZELEREDHERELEZ4%LUTETHI LN



WO 2012/053035 9 PCT/JP2010/006247

[0038]

[0039]

[0040]

[0041]

TED, £f-. ARRIRET ZBRUNENFEBRESOEREOHEEL
ENECTBoENTES,

[%&1]
[COOH] [NH,]
1043 3.6% 0.63%
120} | - 1.2% 0.54%
—BERENDEA-

RREEICEREEESISICEAT ALOICTIATEBHET>z. T3X
TR FFETEREO TSI ATEHMEEICE YTz, TIATHRIFEED
Fx UNAICLERETHEONEMELY FLIZE, FYU/NADEAZE2P
allFETHR Lz, RIZ, FYyUNRII7VEZ7RXIIBEEZFREDORS
TEAL, ETEREBOBIZCIOWDEREKENENMIT E L&Y T
SATERES -, TAREDFHAREF TR 70— > rO—FIT& YTV
TS RAYBHEHBEOF Y NAEAEL130Pab Lz, BAKEAE, <
VFUTRY I REN L TEREIN-EARERZAVTHMNLZ, EX%
BUEREDEAICET7UEZT7ZRL., BRZELCEREOBAICEREER
ZRAW-, T XTESRMBE1 58 & LT

—BREEFE LD —

REGEICETIEHREDHFELEXBEAEFSE (XPS) AEITKY
MLz, XERIZEZILIZVLKaBEAL, IEEEE10. OKV
ISy aVvERE1IOmAELZ, XBOASAEE45ELL, RE
M4 nmBEDRIETOREBIZOVWTARE LT,

ERFERCEREOFEELE, XPSAFEIZEWTELIAE-EZED1s (
N1s) E—VDmEELRF (C) 1sE—VDEBEDLLEL LT, KF
BEOREIHFETIERNED L SWREL L >TLEMNEHABETIEAL
o LML, PE/ERUTIFEZENERZELCERE (BEFRUETRE) %
BRLTWAEEZOND, BERMEREDHMASIMIEHTH LM, X



WO 2012/053035 10 PCT/JP2010/006247

[0042]

[0043]

[0044]

[0045]

[0046]

PSAIEIZHEWT, 399 e VHEIIN1 s E—UHAHBELTWVS I ENDS
LEICTEI/EELTHFRELTVWSEEZ LGNS, UTICTBEWLWTIE, N1s
E—VDEEECIsE—VDEBLEDLEEZT I/ EDHFELE [NH,] &

L CEREAT %,

BREZEUEREDAEELE. XPSHTEIZEVWTEONI-EBERED1 s (
O1s) E—VDEEECTIsE—VDEBEELEDILEL LTz, BFREZELE
REE & LTHIRTDILELNDKBEBEFLHEEINTOSEREELH EMN
RATFICBEWTE, O1sE—VDHEEECTIsE—VDEBEDLEES
IWAREFDVIILEDEFEL [COOH] &9 5,

BHE. XPSAIEIZTEWT, E—VHEEDLEICLYRDE-HFRELE, T
F% (at%) &£4H5,

— B OETE—

EZ20mmOU T /LRIZEVNTEME TV RAEFHMEAERKEMCIT
S—E1#f WUF,. MC3T3—E1#il8&VS, ) LZEMIETES
L. MRIE1 /L&Y 5 x 1 OMERBIEL 1=, BEEMICTE 1 0%V
fRfFmE (FBS) . L—JIL2z22, BAEMEYME (Invitrogenttd) R
U50ug/ mIDT7AIAEVEEZER LI-aZE/A—JILER (a—M
EM) ZHW:, BEREE37CEL. 5B _BRIELRRFEKTEELE

fMEZE 1 BAEEL-&., WREHEMTS (Multiple target screening) %

ZRAWT, MBEOEEL ML, BEEEZFET 2-ODORLEAETD
BERIE490nmé LT,

Mia%E 7 BREBE L%, BOEY—H—EEFTHARUN x 2RUT
ypelaT—4%2 (Col—1) MBI DONTFFMEL-. EFBIICIE,
EHELIMC3T3—E1HilaMNSTRIZoIFHE (Invitrogenttd) AT
RN AZ#H L7-%. ReverTra Ace reverse transcriptase (F;¥#ittal)
ZAWTcDNAZER LTz, fEfiLT7z=cDNA%Z, EERT—PCR (Rel

a-time Quantitative Reverse Transcriptase-Polymerase Chain Reaction)



WO 2012/053035 11

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

PCT/JP2010/006247

EICK YEFHE L=,

— BRI D 21 O Tl —

DT LRIZE VTR & HERERME & 2 EMRSMEFERTF (Recepto
r Activator of NF-kB Ligand: RANK L) OEAETFICHLTEMEE, 3
7°CTHIREE L=, BEREMEE., RANKLOFEICK YBEEMEA
EMET DI EMNEILINTLNS /LT A 2 RAN264. THlRR (TIB-71, ATGC) %
ALz, #fRIE 1 D oLEf=Y 5 x 1 O3EFEREL -,

MEBEEGEFTHI SN T T UK (cathepsin K) OFEEEFEERTPC
REZAVWTEET A &ITL Y., WEHBRADSLEEEL 1.

—BERR—

R2ISKTA4DDHEMIOVWTRIEZEIT o1z, BM 1 Ea > bO—ILDT:
OICEITI-DLCEZERLTVWEVEF I D OEMTH D, HF2EFTF
AXBEHETH>TWEWDLCETH S, BHIE, TIXTEIICEY S
IWREFIIEDEAEESZLI-DLCETHD, BH41F. TSXTESH
C&YT7E/EDEAELSLIDCLETHS,

[F2]
[COOH] [NH,] [NH,]/[COOH]| ¥—4#&Efi
S - - - -
HE2 0.4% 1.6% 0.26 -26mV
Bk SR 4.1% 0.4% 0.09 -67mV
S 0.9% 10.7% 12.61 2mV
K2k, MC3T3—E1#ilBDEERFEEZRLTWNS, BI2(2HTHE

BlE490 nmORAEEZRL, WAEEATNIEMC 3T 3 —E 1iHllfan
HIELTWAILETRT, R2I1TRT&IIC, DLCEZBELTEMC3
T3—E1{ilDOEMBEIEET LAMN -z, F/-. DLCEIZEALIE#
HDEICTE>THIMC I T3 —E 1DEEHIFHEEXZ T, o1,
HI3RUE4IE, MCIT3—E 1HEOSEFEEZRLTNS, B3IC



WO 2012/053035 12 PCT/JP2010/006247

[0053]

[0054]

[0055]

BOTHEEIIR UNn x 2OmMRNARBFEEZRL, EFAKXKEWNEIER UN x
2HhFHFEL, MC3T3I3—E 1HfilADHSENEESNHTNS I EZRLTL
b5, RA4IZEWTHEEAILCo I — I DOmRNAFXKBEEZRL, ENAKREFNZ
EFCol—IMNFEHEL, MC3T3—E1HIlBONENMBESIA TS &
ZRLTWS, BH21280VTIE. Runx2RUCo I — I OFEREAMN,
MF2oDHEEDH20 0fF(CEMLIz, LML, [COOH] N4%%Eil
ZHHAMBIRY [NH,] ~ [COOH] A1 0%z 5H# 4TI, EFH
RADRMEZTRET H5HREBOH OGN -1,

E5(E, HEHBADMEDBETHINT IV UKOFEREFEERLT
W3, B 1RUVEB 200 ThIZENTH, HMERERFTHAIRANK
LAFEEL TOWEWMERIZEK, A TTVUKOEREIHOINMTHY ., BHE
HIEERAMN S EHE~ADMEEIFEIEA TS, LML, RANKLOF
ATFICEWNTIE. BH1DHEEIT IO UKOERBRENRANKLAFEL
KRWMEEDIEULEIZEML ., BERMEMEE, SHEHRB~DSEAERIC
L1z, —A. [COOHI] N4%LUTTHD [NH,] ~ [COOH] A1
OUTDRFREEZETHIHM2IIHVTIE, AT IV UKOERR=DEM
EHhINTHoFz. CDOIEMD, [COOH] NA4%BLUTFTED [NH,]
/ [COOH] A1 OUTORRERIE., HERIEME, SHEEHBE~DS
ILEMFTELZENBHALNE G T,

EXLOFI AR&EHE

ARRICHREIA TV FAMBRUOZOEERZIF. HEHRBADFEE
EUHIT S EH£IT, BFHBEAOMMEERET ST FAMHEER
TE, BT, ATERRUEEEOEMEEORMENLELZEH AR
UZDEEFEZL LTHERATH D,

RS DA

10 E#

20 RRER



WO 2012/053035

FERIE]

[FERIE2]
[FE3RIE3]

[FERIE4]

[FE3RIE5]

[FE3RIE6]

[FERIET]

[FE3RIES]

13 PCT/JP2010/006247

RERDERE

ML,

AREMOREICHKBIN:-RFEEL ZHER.

MEERFERIE. BREZEVCERERVERZELOEREDDLL
EL—HEHL,

M ERRZEOEREOERELT4%BUTTHY .
M ERE SO EREOEREL EMRERREECEREDFELIC
FUBRLIZEF 1 OUTTHSM > T35 FAME,

BIREMIE. EENLLLERE 1ICEREDI T2 FHEMH,
BIREMIE, FEUXEIFRUEENOLAHERIE 1 IIREAD A >
7o FRAMH,

RIEEEMIE. ATHEIR, &, ®EBEY. ATEXXITIATIREET
HAHEREVIZHREDS > TZ 2 FAME,
HIRERFREBEORAICE TS E—FELIF. —50mVEEEDO
mVRBETHAHERE1IIREDA > TF 2 ~AME,
EMEEFETHIIE (a) &,
RIEKRZECHRZAVEEREEEERCIY ., MEEMDE
AICKRRERZHEET HIE (b) &,
AIRREMORAICHE SN -RFREEOREDAI VT VIR K
NRETDFETHREMEZEEZREBICRETLIRE (¢) LEEX.

HEERFERICE T OBREECEREDFELE4%LUTEL,
BRETEUEREDAERELEMERREECEREDFELIZL YR
LEEZ10UTET B 0TS0 FAMHBEOREERE,
RIEELE (c) LYIRIC, MIERRERICEEREZEREFHILLED
DITZAIERBHFTHIRE (d) ZESHITHATLSERIE6 [TREH
DA TS FAMHOEER X,

EMOXREIC, BRZELCERERVERZELERED DL L
L—HAEATHRREEELAL.



WO 2012/053035

14 PCT/JP2010/006247

HIEBREZECEREDHFELZ 4% EUTE LADHIGEEREE

CEREDHFRELZNEERRZSOEREOFRELICEYRLEERZ
10

UTETEA 0TS MO BRI EDRMNER LAE,



1/2
WO 2012/053035 PCT/JP2010/006247

[=1]
COOH NH,  COOH

2
A1 1

20

[E2]
09

04F

03r

02f |

%S (490nm)

017

s

s
-

BLA B #42 ERE S alAd4
(&3]
350

300 T

250

200

150

Runx2F IR &

100

50

zel] ME3 M



2/2

WO 2012/053035 PCT/JP2010/006247
(4]
350
300 - T
250}
ey
m 200+
i
T 150}
@]
O
100+
50
0 | g oss | ! |
B B2 e B4
[E5]
20
18 |
16 |
e
m 14 +
&5 12 |
AY
I,\ 10 B
Oh
I~ 8r
R 6|
4 .
2 .
. e
RANKL RANKL RANKL RANKL

el wn 7L nn
A 42



International application No.

PCT/JP2010/006247

INTERNATIONAL SEARCH REPORT

A. CLASSIFICATION OF SUBJECT MATTER
A61L27/00(2006.01)1, A61C8/00(2006.01)1,
(2006.01) 1

A61F2/28(2006.01)1i, A61F2/30

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classitfication system followed by classification symbols)

A61L27/00, A61C8/00, A61F2/28, A61F2/30

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2011
Kokai Jitsuyo Shinan Koho 1971-2011 Toroku Jitsuyo Shinan Koho 1994-2011

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
CA/BIOSIS/MEDLINE/WPIDS (STN), JSTPlus/JMEDPlus/JST7580 (JDreamlII)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X Satoshi IWATA et al., "DLC Coating shita 1-8
Titanium ga Kotsuga Saiboyo Saibokabu MC3T3-El
Saibo no Bunka ni Ataeru Eikyo", Journal of
Japanese Society of Oral Implantology, 25
August 2009 (25.08.2009), vol.22, special issue,

page 231, P-1-6, ISSN: 0914-6695

X WO 2010/092616 Al
19 August 2010 (19.08.2010),
entire text; particularly,
(Family: none)

X JP 2009-137888 A
25 June 2009 (25.06.2009),
entire text; particularly,
(Family: none)

(Hiroshima University),

examples

(Hiroshima University),

examples

Further documents are listed in the continuation of Box C.

|:| See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international

filing date

document which may throw doubts on priority claim(s) or which is

cited to establish the publication date of another citation or other

special reason (as specified)

“r

“Q”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than
the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

11 March, 2011 (11.03.11)

Date of mailing of the international search report

05 April, 2011 (05.04.11)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2010/006247

C (Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X

Kumari T.V. et al., In vitro cytocompatibility
studies of Diamond Like Carbon coatings on
titanium., Bio-Medical Materials and
Engineering, 2002, Vol.1l2, No.4, pages 329

to 338, ISSN: 0959-2989

Yasuhiro OKADA et al., "Kakushu DLC Kiban Jo
deno Kotsugayo Saibo no Zoshoku to Bunka ni
Tsuite", Polymer Preprints, Japan (CD-ROM),

01 September 2010 (01.09.2010), wvo0l.59, no.Zz,
Diskl, page ROMBUNNO.1PCO067

Okamoto K. et al., Differentiation Capability
Evaluation of Osteoblast by Functionalized

DLC Thin Films with Plasma Processing, Journal
of Photopolymer Science and Technology, 2010.
07.06, Vol.23, No.4, pages 591 to 594, ISSN:
0914-9244

1-8

Form PCT/ISA/210 (continuation of second sheet) (July 2009)




[ A s EEHEES S PCT/JP2010,/006247
A, RHORTLHEHONE (ERSFENE (1PC) )
Int.Cl.  A61L27/00(2006. 01)i, A61C8/00(2006.01)i, A61F2/28(2006.01)1i, AB1F2/30(2006.01)1
B. W&ok

AREET o T/ NRE R (EERSFF28 (1P C) )
IntClL  AB1L27/00, A61C8/00, AB1F2/28, AB1F2/30

HAIE 2 B R

HAIE B T RO
H A 92 B s ik i
HAE B s T R

FEEHECHENLEETT —F A (F— 2 X=X DA,

A L 2 R

]

i

CA/BIOSIS/MEDLINE/WPIDS (STN), JSTPlus/JMEDPlus/JST7580 (JDreamlII)

C. PBhET2LED LIS R
B HCER D & %
BT — sk BUASCG ROEOEFAMET 5 L X131, FOMET A EFORR & SRIE O 7 B
X HHE, DIC 22— 4 Y ULT=TF 2 VB SRR Rk 1-8
MC3T3-E1 #ifa D /3fbic 52 D8, HAROWEA 75 o NEESE,
2009. 08. 25, Vol. 22, %2, page 231, P-1-6, ISSN: 0914-6695
W CHIORE X IO L STRBFIE S ATV A, ORFL N T 3 U —c BT AR A B,

*  BIAERO AT TV —

[A ] BHCBIED S A ST CIE R < . — ARk a2 R4
HD

[E ) EEEHRE AT M E 2387 ch 208, EERHEA
Pglznkani=4o

[L | Bt aRIC R R & 4R T~ A SURR UMt O SCER O R AT
HE L ISR RBER a2/ T 52D AT
AR (B EA9)

O] NBRC X B8R, i, BREICERT 530K

[P EHREHFEHATC, M oEEHO RO & 72 5 HFE

O HOBICAFR Sz

[EIFEHRE B ISR BRI AREN TR TH - T

HEEE FET 5 50T < BHOFEIETHGH

OIFEDO = DIZEI AT 5H D

X ) #CBEOH D TR ThH - T, UsE RO A THMH
DOFRMTESMER N EZ BB B D

Y | 5 CEEOH D TERTH - T, YaE T & o> 1 L4
FoxERE D, BEHICESTHHATHAMEEEIC
Lo THBMERNEEBZSNDL LD

(& | Fl—F v b7 7 2 U —3Ck

T

FEpRA 252 T L2 H E S RE S O R EH
11. 03. 2011 05. 04. 2011
[E B AR A B O 4 B R UV T FFTEAEE (EROH HHE) 4C | 3762
AARE®NTT (ISA/JP) I %
HWHEES100—-8915 o
HERMTAAXENE=TH4%3 5 EEFEES 03—-3581—-1101 Wi 3452

HMAPCT / 1SA/ 210 (F23—)

(2009FE7TH)




= SR Ak EpHpEEs PCT,/JP2010,006247

C (Bi&) . BEd 2 LR8O b5 3k

B ST BT 5
BFE Y — BIFSCIG RO OGN MET 5 & &1k, FoMETAEFOHFR HERIEDE S
X WO 2010/092616 Al ([EN7R59E AL RS 2010. 08. 19, 1-8

STk, Hriz, )
(773 Y—7201)

X JP 2009-137888 A ([E L KZFENIL B KT 2009. 06. 25, 1-8
SCHRAIR, FrC, SEhE
(77X U—721)

X Kumari T. V. et al., Invitro cytocompatibility studies of Diamond 1-8
Like Carbon coatings on titanium.,
Bio-Medical Materials and Engineering, 2002, Vol. 12, No.4,
pages 329 to 338, ISSN: 0959-2989

X ] FHREZ2qth, 45 FE DLC FoAi BT o F AN O H 56 & 43z DU g, 1-8
AT TR (CD-ROM), 2010. 09. 01, Vol.59, No.?2 Diskl,
page ROMBUNNO. 1PCO67

X Okamoto K. et al., Differentiation Capability Evaluation of 1-8
Osteoblast by Functionalized DLC Thin Films with Plasma

Processing, Journal of Photopolymer Science and Technology,
2010. 07. 06, Vol. 23, No.4, pages 591 to 594, ISSN: 0914-9244

BAPCT / ISA/210 (HE2—0k%) (2009®FT7H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report

