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Elucidation of bone formation behavior on the surface of octacalcium phosphate
with different spatial distribution of bone forming factor/polysaccharide

complex
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Present study examined that the conditions for constraction of models to
examine the relation between spatial distribution of bone morphological protein (BVMP)
/glycosaminoglycan (GAG) complex from the surface of octacalcium phosphate (OCP) and bone formation
induced by osteoblastic cells. Chondroitin sulfate was selected as GAG. Model protein of BMP was
applied in this study. The results suggest that the release behavior of model protein/GAG complex
from the surface of OCP was regulated through the control of the binding strength between the
chondroitin sulfate and amino groups modified on OCP. It is expected that the surface model
established based on the finding of this study could contribute to the fabrication of bone
substitute showing higher bone regeneration ability by mimicking storage of BMP in the bone tissue
and stimulation mechanism of undifferentiated mesenchymal stem cells by BMP via GAG.
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FHOERFEIC LV ENEREKBEZAS YA, TUETIE, ZOREESE L TEEEBRAN
— B ThH o7, L L, FEFRIEL, BES~OREESIEEICBO RS2 W MERH 5.
INEMIT D720, N FeXxo T 8% A4 & (HA : Cayn(P0y)s(0H) ) ZFA & L N B
MRERIEA STV D, FRCHA 1%, ZOREICHEEEZEMRL, FEOFHME EEELST
X AHEMREA BT 5. 77, HA OFTEAD 1 > TH DY L\ B 7 5 (0CP:CasHy (POy) 6+
5H,0) 1%, BN B L RT 2 e LNCINTWA[L, 2], AFAERE F CEFHIC
WELZTE 72 OCP 1X, LV ZEER HAICHERT 2IBET, MASMKIGZ XY, BAEOA A RE
SopH ZFE L, BREZELTHEHEMBOS L2 MREEST S Z ENMES TV [3].
BARERIL, B D THLT NI A NORBRLTaT—r ol By 1251, —FOfR
-G AR TH D, £, 27— DANCh, AVRESCH AR VERICEREETH
L7V aYI 7Yy (GAG) bAKERS & L CTEMMTICHEET 5[4, 5]. ZRHBE#HD 1
DTHDHay Fuf FUomikix, Bl )78 BIP) LoFfmtomSicky, MC3T3-El
MlaOEFEMIE~D bR L O%OMEZ TTET D5 Z ERHL N E R TS [6]. T
7ebB, BMP 235G L72 GAG (BMP/GAG EAK) Z /B EAHRIZHEALT: OCP ORMmICEMT H Z &
T, BHNCEKEEZIBETRER AR ERE S OB EEMEIZAIR TX 5 L Hff S D,

2. MO HB

ERIND GAG 1, BUP OR72 5T, T8F A MIRTAEFMERENZ ERREINTND
[7]. F7-, GAG L DEAIKIZ XY, BIP DI 74 A—2 g VN T 5 Z ERRBEINTWND
[8]. ZdZ b, GAGIE, BT DT /R&Z A4 MIBWP Z4FFT 5 L &bz, Mnoimiik
[ L7ZBMP O v U7 & L CHERET D & EZBND. UL, BUP/GAC EAEIRD 5 b, Hilfk
FKHICETEL SN EEOURRE, FxRKM@H HUIEHE L7 REED &6 & 23E 2 K O # RE 8 &
WCHENTHDIMDEHLNE RS> TR, ZOEEMAT L2 LT, MEHRERE OB SN F
FERRD X 572 HIRHEICE Zh7e OCP OMBELICEB B TH D LB X bND. £ 2T, AWFHET
%, B D5 DL AT Z OCP & GAG DO TEILL, ZHAIIC GAG/BMP HAIE D22 4y
i & B RRZEE O BREIA & ATRE L T A RET T VO E B L L.

3. e ik

(1) OCP EHE~DT I J HEEM T IEOM

AWFFETIE, REIZT 2/ FEA2EELTHZ & T, 0CP £H~D GAG/BMP EAfiDIE M & +5
Ll L7, 0CP I, BEAR[IIIZHEW, BAJETAKLIZbOEFERICM L., —kT7 I/ EE5FH
THEMSTELTT XTI UFEERS LKL, RARCVEFHERZEIR L, 0CP KMl
HZELTT I EEEElTE DEMEME 2R Lz, /FR U7230EHE, Raman 43 0OLEERE, X
BRICTE T e T iEiE, X BRIEIPTEEE 2 N -Cobr Lz,

(2) B7pDEDOREAZN Lz 0CP Bl ~D 2> Ko A F Rl DOE

BRiL=T I /ey Fad FURBOBERO(LFENIEEILOFRICL Y, RS
FREECOCPIZay FaA FUMBAEEMi S5 2 & 2R, B, E8iFER L ON0CP £l
TR HEEDN, ZO%Oay RaAf FURmBOEHR, X OERMBRE Tk 2E4i Lz
YR A FUMBOERGFEEICKIETHELZRA L. av FaA F U2 EM Lok
HREERS L O, A R D SO HTITIE, Raman 2 YE YGRS L OBE SR A8 2 v -,

(3) BUP ET V& XU/ ay RaA F URiEEOERR KON X 7 B i O FEAR

BMP DT )L LI DN & L R T F h iy T BEOGE S OB DEINL, ERC L. B
ROFESIREELZ N LT OCP REITHEET D ay FaAf FUimmmioxt L, s v 7 E5W
EIHDHIET, BWPETILH R TE/GAG EEIRD 0OCP ~DE AL E R AT, £7=, 0CP ~D
oy RaA FURMBOEAEEMEN, HEETET A R EoMEER L OVERBREE T2
B DR KT T B A R Uiz, IWHEFENE, 3B 2 =08 LB o & > 3 7 B
JE AR RICIIE 35 = & CREM L 7.

4. WFFERLE

(1) OCP FEE~DT I 7 HEM T IEDOKE

RARVEERFHEERD LIE, TAaxy v T UibliRzim it U A caue U=k % X
BIBEFDHIESLCT < VOB L D O LTS, OCP REICZENENDT 2/ KEH S
FREREINT-Z ERHERINE. LL, TAaXT YT UEERT, AENEBE T CORE
PEIZZ L < OCP R COEGFEMEVVEENICH - 7-.



SO, LT XV EEH ST & OCP OFEERENZR EIE 5720, RAKRVEBEFHEART
DILERIZ \INBVLER % i L, OCP OfE A iE A MR L7 FLRE L TT X/ KA B v RE /2 5o
R UL, £, BEiLEET X ) EEE D TORERE 2 RaA F Uk & O K
DS P RER AR BRSO Fcidi b 2 3 7= E OFER, ¥R 0CP IZBE 3 Hilfafn | L » T
FICHRIFET DT 2 ) OB 2 SHICHRETTE D Z LR E Tz,

(2) B7pDEOREAZN Lz 0CP Bl ~D 2> Ko A F U FilikDE

ERTRH LSS, (BFRRCE LS oy Raa FUmBomttik s ocP #if
BRI U727 R B s 872, 523 E Raman A7 R vos b, IEPE(LAVER O A 2
KO6TOCP Kz RaA FURBMEMi SN2 ENMRINTZ. S, aryFeAfF
Mg OISR, OCP DERMMIEM LT 2/ EREICI > TH AL L. AFMNRE 2K L5
ER P TIE, IR EBEOF I L - C, OCP RIIIZEFT D2 RuA F URBOEEG N
HEMICH T2, TNHDORERNG, B DFEEREDOILFREARZ/ L COCP £z RaA
F URRER DMERT ST 2 L BRI S T

(3) BUP ET V& XU/ ay RaA F UREROERE LY X 7 B i RO R
TIJEENLTCay Faf F Ui EMLT7- OCP & RMEED LD L TIE, BIP EF/LZ
NI BOWEENRRDMERCH -T2, £z, ar FaAf FUmmee 7 2 7 R oREAIREO 2
7259, OCP REIEM LT 2V EELETINLE XV EOREROMEICHE Lz, £1-,
FUEHRIE S O A MRERBE 2 i U 7= @R P o 2 o X BIRER L DOEIZ LY, av KA F
UHiEE L T R KM OREAIRENET VX R T B O E FIET 2 AR S
7.
PLEDORERING, ARWFIETIL, B2 DEED(LFRES 2R EE D 2 & T, GAG OEHZEEZ I
L CREMND D BMP/GAG DZER /AT Z il /[ RE/RE T N E ML TE D AletE 2 W L=, 5%
X, RIETFLaiic, BEOFERKNTFZHEELEZSESICT, OCPEROT I /Ear Fag
F U IREE I D5 AR BEA AR AU 7 T E R I OB A IS RIE T 2 % in vitro THF!
THZEEFHEILTND., RIFFRORREE FEICHEN LT-ET VIZE - T, B/fkO GAG /L
72 BMP £RFFS° BMP 1 L DM DIEELRE 2 i L, K0 @V VERMEEEE 2~ 3B &8
BLOAIRIC T ECTE 5 EWfFsn5.
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