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Micro/Nano-modification of Calcium Phosphate Bone Tissue Engineering Scaffold
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ABSTRACT: Objective To research the surface micro/nano-modification of porous calcium phosphate bone tissue engineering
scaffolds. Methods Porous calcium phosphate bone tissue engineering scaffolds were prepared by the H, O, foaming method. Then
the hydrothermal method was applied for the surface micro/nano-modification. The scanning electron microscopy (SEM) was used
for microstructure observations, and the X-ray diffraction (XRD) was used to analyze the phase composition of the modified layer.
Results After the surface modification, scaffolds with a total porosity of (63+8)% , and a pore size of (310+30) pwm were ob-
tained. The modified surface layers were hydroxyapatite nanocrystals or whiskers, the length of whisker ranged 20 ~40 pm, and
the diameter was in range of 100 ~300 nm. Conclusion The inner and outer surfaces of porous calcium phosphate scaffolds formed
a micro/nano-modification layer by hydrothermal treatment. The performance of the material was improved.
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Fig. 1 Micro/nano-surface modification process for porous calci-
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Fig. 3 Microstructures of the porous CaP scaffold material

A L BT EE AT, 3R A K AL AR B AR
XA Z LA < NSNS S AT T A B S
KB, KRR B A 22 FLIE RS i e A R LN A AL
Sy 0 2 1 JEUE AR R U K R R 2 | A B A
oK oKL | 2T ) B A A 22 LR B A A 3 i B
WNHERFLES IR, APRHE R R 5 KR S R 45 &

[, I T JC SRR PR BB K e B
INTRERS— RE L L F7 3H R 22 LR B A B AL I e A9 45
PR BE 45 1 BB R SE | 4R AL T B4R T
RRES . T I T 2A 32 g Re FLASH A BRI, mT LA
AT AL S AP A R T 1 B LB AR
o, LRI R AR s A B e

2.2 YIS

P 4 SR i Y X SR ATT S 1S, DA BT il £k
A LA F), 1E 25.9°,28.9° 31. 7° LA 2 45.3°(26) kb
AT UL Y . ) A3 S 0 X AT S 0 B R v R R K A
PDF R F tr AR L AT S W) & | [RIIRF7E 26.2°,30. 9°,
34.5°,48.4°,53. 2°4b K BUAH W AT 45 06 5 A5 o B-TCP
FOATTIRT e XO B W 5, 3k U AR Hh & HA & B-
TCP WRR LA B P AR . A0 5 1 33 ot 2 v S HE At 23 A
A b 3 B, 2 B R B A I

M *HA

= 3-TCP

TR (I . RREs
MUKJ UIJ'L\A_. J“A,MJMMUVJW

JCPDS 09-0432HA

“. || \.lu”||||‘|\|;

JCPDS 09-0169
B -TCP

5 (a.u.)

.l llu‘ | I i ot LIy .l I | *‘”.‘ |
20 25 30 35 40 45 50 55 60
20/(°)

4 XRD %
Fig. 4 X-ray diffraction pattern
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