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Preparation and Properties of Nano Calcium Deficient Apatite/Poly
( e-caprolactone) Composite Scaffold

WANG Zhi-Wei, SU Jia-Can, MA Yu-Hai, ZHANG Xin, CAO Lie-Hu, LI Ming
( Department of Orthopaedics, Changhai Hospital, Second Military Medical University,”Shanghai 200433, China)

Abstract: Nano calcium deficient hydroxyapatite ( cd-HA ) and ‘poly ( e-caprolactone ) ( PCL) composite
scaffold with well interconnected and open macropores was prepared by rapid-prototyping technique, and its
pore size and porosity was controlled. In addition, the characterization of the microstructure of the cd-HA/
PCL composite scaffold was carried out. The biological properties of the composite scaffold were investigated
through cell culture and animal model” experiments. . The results showed that the hydrophilicity and cell
attachment ratio of the composite inereased with the increase of cd-HA content in the ¢d-HA/PCL composite,,
and the proliferation ratio of the MGg; cells ‘on the composite scaffold was much higher than that on the PCL
scaffold. Radiological and histological examinations confirmed that the newly bony tissue formed on the sur-
faces of the composite scaffold and grew into the pores of the composite scaffolds. The well interconnected
macropores in'the composite scaffolds might encourage cell proliferation and thus enhance new bone formation
in the porous scaffolds. In summary, the results indicates that the cd-HA/PCL composite scaffold with excel-
lent biocompatibility has potential application in tissue engineering.

Key words: calcium deficient hydroxyapatite ; nano composite ; rapid-prototyping; porous scaffold
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Fig.1  Optical micrographs of the porous composite scaffolds with
40wt% cd-HA

(a) Scaffold sample; (b) Transverse direction

HHATE A H A TR SRR, AR 2 AL
SEARE R RN TINS5 AL AT S0 B A1 Y
IEFAERSEIAR K, 2l &g R E AR TRLZ AL
SR, BR T A ISR AR RISE, R I A
o BB ARG RN AR R oA U I 2
#1022 FLSC AR 5 M A ) FLAR R/ ALBR R AL
RSN RIFE A, LA RORFLZ 1A e sd e A s gy
il 75 S EWUE AR AT 5, LR, RALZ (]
SEAnE R, KA RS0, KA A T4l
i HEVE R AR A
2.2 EEMBZRHBMEESH

P2 J& ed-HA/PCL 241 RE SC 28 SEM E T A1
DI MR, rTRVE Y, 24U SRR R AL AN B 5Ll
(5 SCRAYFLASHE 400 ~450pum 2Z [6], 3X 28R fL 1
A 2 e BT 0, LB RIS R R, 2 AL
N 82% LG L LM 7 22 AL SCARARMEIE Ji 200pm L
b AL R ML AR UE R AL 5 RFLZ R ¢
U0l TR PR Y £ AT DIAR Y i 245
il FLAR TR N RALHIHES ) S IE 5055 SR PERE.
FLPESE G SR AT A i 4 (I B R iR B i, A A T
ARG B, I H RV A M AR K. R ALBR
A SCEERPRF B R B L SR T AR, A A T FMA I 5E 23
e, XA T TAORA B A, QBB 4
J AR | A L R o3 AR i A R 4L A 8 s T [

Kl 2 cd-HA/PCL & & % 42K SEM B8 F
Fig.2 SEM photographs of the porous composite scaffolds

(a) Sagittal direction; (b) Transverse direction
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Fig.3 (a) TEM image of cd-HA and (b) SEM image of cd-HA/
PCL composite with 40 wt% cd-HA
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Fig.4 XRD pattern of c¢d-HA/PCL composite with 40wt% cd-

HA
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Table 1 Water contact angle and cell adhesion ratio
on composite and PCL

Water contact angle  Cell adhesion ratio

Samples /() %
PCL 77.5+0.8 22.5%1.1
1(20wt% cd-HA) 63.2+1.0 29.2 1.5
2(40wt% cd-HA) 39.5+0.7 48.7 2.0
3(60wt% cd-HA) 20.3+1.4 54.7 0.9
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Fig.5 Proliferation of osteoblast on.(a) composite with 40wt%

cd-HA, (b) PCL scaffolds ‘and (‘c) control with time (n =5,

"P<0.05)
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Fig.6  Micro-CT images after 8w implantation. Images of the scaffold divided into three equal parts to sagittal

((a), (b), (c) and transverse direction (d), (e), (f)), arrows represent ingrowth bone tissue
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Fig.7  Histological appearances of rabbit thighbone defect im-
planted with cd-HA/PCL composite scaffolds for (a) 4w and (b)
8w (H&E)

Arrows represent ingrowth bone tissue
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