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A MR, A A R g0 40 e A 2 o R 4k A% A3 ], A B TR R 4E B 3R S R R Y
He iy 781

L, BRI KU S5 KBRS (Totracalcium phosphate TECP) 71 76 K G482
245 (Dicalcium phosphateanhydrous,DCPA) Jz iV A= i Ak 27 i B3 8k K 40 (Caig(PO4)e(OH)a2,
Ca/P HH 1.67), Xt T REBEBE KA G BIBEK A, Ca/P FE/R B, BBHI 7 BT
% TECP I DCPA 1y E/R W ] Uil ot ) W AE USR] Ca/P I 8B B K A (FE4b 23t
i, Ca/P WAKT 1.67) (BB . S TR CPC Yy A 4y W M R R e v I A ) 40 il
AN, AFFEELHE CPC FEILF=H Ca/P o, BRI —E R BFLF, 6 H g7 #
NER B RRE T BT, JFRAFHEMAARRE Ca/P A IEL A TH R ERE KA, IHE
Bl &R 2 AE R, [F 040 SR R A e e

2 #EITTE

Ca(NOs) ¥R (NHy ) HPO, ¥ W AE R 2% 4 T 38 2o VAR U0 U A AR 45 A BE Y HA,
%R HA ¥y R 5H 40 CaCO3 # Ca/P=2 L HI IR A, #RJEF 1500°C N 10h, 75 5]
TECP. Ca(NOs)y ¥ WA (NHy)oHPOy ¥ WE 7E BR P 4% 14 T 38 2o W AH BT 0 A2 i — /K B R & 45
(DCPD), ¥ DCPD 7£ 120°C F4b# 10h /8 DCPA. ¥ TECP fI DCPA ¥5#%. 4%, FI3EER
KL BE B H A, TECP fl DCPA AR EE/R IR G957, Bl ASSEie BL6F 55 69 #i &L CPC .

A1 8 i AN TR] B SRR 3 L 77 43 43 S AL 200~ 300pmi . 300~ 400pm 400~ 500um |
500~ 600um [ RIS . ¥ CPC B AR, A7 85 A1 E A0 U3 — =2 Lo 1 i\ 35 36 A 4 o R A1
PG B AR N RN R, BEZEE F 37°C . 100% ¥ BE 3R 5% b & 4k 48h BUE, BN
B 12h, 4 285 FEF 60°C i 2h, B BEE 100°C A il 12h, B H S BN FE 1
KA 2~5h, LA 50°C T 5 15 5] 2 1L X 3281 8t

ML TFBe: (1) PURBREE, & E 0 fE A EHLTR L (AG-2000A ZY), jii Jinfif 02 B2 24 2mm /min,
BHBIRZE LA b N PITER; (2) oL, i Cambridge, S-250 MK 11 AL ## B3 55 W %%
(3) KA Z RN E Z AR ARE, (4) EALY Ca/P A EFE T &4 61 (ICP)
AT

B 2 AL SR MRHR AR A (Simulated Body Fluids,SBF) W H, /4H#E 1. 3. 5.,
7. 9 B 2B FUKIEYE, 120°C AT NI 2h, B H G FRE, LT 2R BRI MR
R, FLA2 500pm . FLERZR 60% | < Ca/P I N1.60 A 2 FL 5SS L300 1T 0 3 5% . K
CPC # 6 L 40 J 35 35 A IS 3 /M & i BB 8L (B2 Tmm, J&E 1mm), @A, SR
EH#BEAA. RIEETE KM T CPC BT 6 FLARIKH, UBAEE. HBEEMI T
TR, BEAL A BB (5x10* AN / FL). BE 3R — s i S B F AR Kk, & H
A2 0B S A L A 4 T S AR B I 00 B B v B i 5 PBS wiise, 22 3% IR
[H %8 4h, 50%~100% ZEEREEENEOK, BERR RILERIRE, THRES/EHMBEME.
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ME 1A LUE H, BEE CPC AR / Sl i R AR,  CPC [EL iR LB R 2 i
MR, WL, BoFLIR B S e AL R Y FLBR 3R, B E BOAL O R A S, AR Ry AL




960 T HLFF kL 2 4R 21%

BRI, % CPC AR / BHLM AR 0.7 1, CPC ELEALBRR AL 5] 70%. H
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Fig. 1 Relationship bet CPC
'8 CAMONSIp betweel powers/ Fig. 2 Relationship between porosity and com-

particulate ratio (C/P) and porosity of hardened
CPC

pressive strength of CPC

K 3 AEFLBZ AR SEM B
Fig. 3 SEM photographs of porous CPC with different porous diameter
(a) 200~ 300um; (b) 300~ 400um; (c) 400~ 500um; (d) 500~ 600um
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3.2 IEEEMERENXER

MWE 2 A PLEH, W& ZSL CPC FLEFLBRZE MK, CPC [E LM 0 H1 5 BE A B
FEAR, 24 CPC BE{LRFLBRZE N 30% B, HPT KR E >4MPa, 24 CPC B LR FLBRZE >50%
b, HPTEMRE FREAER. 4REFH, £l CPC E b 7L I 2 0 i 5 i ok B .

KRB RAR TRACEHARZ —, BEAUESZEER, RfFREAHRGRAR, 1WH
WERFIBARER, VAR MEBLI S, Bk, MRS i, W52 A% 0 &5
R E AR A SRS . IR RN E R TR, A KT BMP-2 % (10,
3.3 RELZWZI CPC ZEHMEN SEM B

K 3 EARTLZH CPC £FL 7480 SEM B J, B EAA W ERTEEAR, ks
FIFFERALRE, LBRK/DEmEAR KN, FLEB K/ OB IE RA 2 5 ni £F 248 48 H 200 4
KMBEESH BB ETFHRRNEEGERZR N, §EMFLER 100~ 600pm, HZ T
INERF, BARTFHM / ARBKA.

58 T 20 45 2 FL X AR MEFE A 200pm R b i mT s FLBR 25 4, X A ARE FL B < [ B 52
S B U A 5T o 0 B R = 4R Sk, BEASAR I A b 45 Pl B 4 L8 ERUE £ AL 40
i 288 A HE B 25 4 5 T A AE (9 T, R AR 4% 4 F 9 BAL R E R R R 2 9L CPC AL, ik
FFFHENILE. ZEMBFLBREN S04 B G EE, A8 THARRANE R FTE,
R M A K Y R

K 4 AREFLEANZI CPC ) SEM B H
Fig. 4 SEM photographs of porous CPC with different porosities
(a) 40%; (b) 50%; (c) 60%; (d) 70%

3.4 FEILPRZEN CPC ZR#MFE) SEM B
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B4 EARFTLBEZER £, CPC K46 SEM MR H. M BLH 0 B B v i m s
&, 2R TRENILERE, WE 3. 4TUEH, LWME®RE, ZAMBHLSIZE
AUEREE, AOBFLEEE, N R R, A A T 0 MOk B R I AR B
N, XAMTEFRESEBANRRE oS, TR &BRSE KELSI X, Hiw
S RBILAIA R, ERABBT K, REWEKEHEL, &5 EMRAES N E LK+
RVE R, WA AN REA R (BR M v 750 Xt e R 5 1 /K U8 Ak fA S D).

3.5 JLBREEEXT+4 B % 69 22 T

Bl 5 J& CPC B FLIR B FEMIERER S R, Hd CPC Z2REML/EE#E LN 1.67 FI 1L
0 450um By Z LA R NI 5 ATE H (5B — A N B ), BE CPC FLER R A K (HIFLH] /
CPC JRHMW N 27, 3.0, 35. 4.0, 4.5), PR EMEE (J&E) 5Nk,

FLAR A AL R 2% b1 Bk ) B ER A AR R g, — 5 T B4 BBl B FL A2 A AL SR 22 i 3
5 B AV B ik ) R T B B K, X R AT AR R, 07 T, R AR
BAFLIR R A, FLAIFL 2 o6&, A A TR N, DA T R v L I A
HHLE FER CPC AL 2N 10%~30%, Bt (2 A B K7L, Wolod fRad BTy, B
W RARE.  Ooms %5 12 & B CPC A JG 24 A UL T 10%. — ik b KFLERA 1 F 40
MK BB R [, B 0 FLBR A A TR 3 CPCWRlie. 45 W b4 R 76 1k
AR B S . B TR TR, A AT R A KRR R

14

45
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£ —e— 27 409 Le—183 /
& 10| —4— 3.0 £ 5] |- 180 .
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Bl 5 REFLBEERR CPC 3 (Ca/P=1.6T) B 6 REESTE LA ZI CPC HEMEE
Fig. 5 Relationship between porosity and degra- Fig. 6 Relationship between Ca/P ratio and
dation ratio of CPC(Ca,/P=1.67) degradation ratio of CPC

3.6 §5HELL X444 B fF Y 22 M

Bl 6 J2ANF Ca/P 1y Z 1l CPC Xt H &ML Lm0 &R, HAsr L2 500um | FL
BN 60%, 5K HEE X Ca/P (WFEAR, AOBLREME B BNk, —&ii=s, CPC
ERRBR R A —E WS A, (HAB LY 1.67 () HA & /KI M B @+ A 2 F AR,
] IHY 37 o AR A 9 LU R AR o VA R, FER N A RE R, CPC B oK B E IR A BRI
Ja, ZEPEBARM, WREH, Ca. P RARH, BHEN Ca, P HRBEHLRIL,
RIS &R X BUE L.

BRER 5 B A AR 1 L 0 U S 4, Xk BB AR 8585 L (Ca/P), BA Caro—o(HPO4) (PO4)6—o-
(OH)2—, (0< z <1) Wb, 24 2=0, X W42 H Calo(PO4)s(OH)2, Bl i1 AT
KA (HA), Ca/P=1.67; 24 x=1, Xt WL 2E Xl Caz(POy4)2-HoO B4 23 1 B IR =45
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(TCP), Ca/P=1.50; 24 0< = <1, X W22 N Caig— o (HPO4)2 (PO4)s—o(OH)2— ., BIEAL2E
THE Y HA, 1.50<Ca/P<1.67 Z [6]. HA FEfFRAZ, 08K =85 M RHR, AR TG
fe SRR 151 B, S T BB Ca/P R R 55 BB R MR, SR T R
HA B A5 00 FEfftE, 72 AR A ABCR Y PR, X HEMPRL A B 2 R BB L NS0 E T,
A BT A b e 2 AL B PR RO
3.7 SEMAIBERIERMENE

B 7(a) #1 (b) 205 J& 2 fL CPC R RLE 40 M8 57 19 B B2 (SEM) 048] B 3088 18T MR
M SEM S A LAF H: iR 4S5 CPC AR R KRG FT, BUE MBS IER, mos 9 MM
Oh 2 S0 e AN, BUE A AR R A 22 0 B B 8 U B R A R KRB
ERIEHR. SiRFUMBEA LT AEWHEE.

5 AR SEM BA (a) FIEE B EE A (b)
Fig. 7 SEM photo (a) and optical microscope photo (b)-of cultural cells

4 &g

PUAEZK V8 1A LA R BORL VR ZCFLSR SR DAL TR ¥ B 7 ik il il A5 AL, FLEBREAIE R
AIEE R 2L HA BKUE ST SR, BRI R B AT ik AMPa; FLBRAE AIIA 70%, KL 6] 2 5 AR 53l
f, 1 HRFLEER A 1~ Spum FAETL. BEE CPC MRS A& FE =Y HA 7L IR 3R 1 3 A
Ca/P HHIFEAR, BB REMRIE YL, XFUEMM AL RSB TR A RE T, 2
PN E RS, T BEMEE AL SE, Wal SR T AR TRE.
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Novel Biodegradable Scaffold of Calcium Phosphate Cement
WEI Jie, LIU Chang-Sheng, HONG Hua, YUAN Yuan, CHEN Fang-Ping

(Engineering Research Center for Biomedical Materials of Ministry of Education Institute of Biomaterials,
East China University of Science and Technology, Shanghai 200237, China)

Abstract: A novel porous scaffold of calcium phosphate cement with porosity-controllable,
pore size-controllable and morphology-controllable was prepared and cell culture with/scaffold was
studied, also, the biodegradation of the porous scaffold in SBF was investigated. The results
reveal that the compressive strength of the porous bone cement can reach 4MPa, the porosity of
the scaffold can reach 70%, abundant micropores are on the wall of the macroposes and the pores
are interconnected with each other, the cultural cell are attached, dispersed)and preferentially
proliferated on the surface of the scaffolds materials. The biodegradation ratio increases with the
increasing of porosity and decreasing of Ca/P ratio of the calcium phosphate cement. The scaffolds
not only have good biocompatibility but also biodegradation. The novel new type of biodegradable

Ca-P materials can be used as scaffolds for bone defect repair-and tissue engineering.

Key words porous scaffold; calcium phosphate ‘cement; biodegradation; biocompatibility



