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Abstract Objective T o fabricate a nano-hydroxyapatite chitosan ( nano-HA-CS) scaffold with high porosity

by a simple and effective technique and to evaluate the physical and chemical properties and the cytocompatibility of the
composite scaffold- Methods The three-dimensional nano-HA -CS scaffolds with high porosity were prepared by the
in situ hybridization{reezedrying method. The microscopic morphology and components of the composite scaffolds were
analyzed by the scanning electron microscopy (SEM ), the transmission electron microscopy (TEM ), the X=ay
diffraction( XRD) examination, and the Fourier transformed infrared spectroscopy ( FTIR). The calvarial osteoblasts
were isolated from the neonatal Wistar rats. The serial subcultured cells (3rd passage) were respectively seeded onto the
nano-HA -CS scaffold and the CS scaffold, and then were co—cultured for 2, 4, 6 and 8 hours- At each time point, four
specimens from each matrix were taken to determine the cell-adhesion rate. T he cell morphology was observed by the
histological staining and SEM . Results The macoporous nano-HA -CS scaffolds had a feature of high porosity with a
pore diameter from 100 to 500 yum (mostly 400500 pm). The scaffolds had a high interval porosity; however, the
interval porosity was obviously decreased and the scaffold density was increased with an increase in the contents of CS
and HA. The SEM and TEM results showed that the nanosized HA was synthesized and was distributed on the pore
walls homogeneously and continuously. The XRD and FTIR results showed that the HA crystals were carbonate-
substituded and not well-erystallized. T he cytocompatibility test showed that the seeded osteoblasts could adhere the
scaffolds, proliferating and producing the extracellular matrix on the scaffolds. T he adherence rate for the nano-HA -CS
scaffolds was obviously higher than that for the pure CS scaffolds. Conclusion T he nano-HA-CS scaffolds fabricated
by the in situ hybridization{freeze—drying method have a good physical and chemical properties and a good
cytocompatibility; therefore, this kind of scaffolds may be successfully used in the bone tissue engineering.

Key words Nano hydroxyapatite Chitosan Bone tissue engineering Scaffold

Foundation item: Program of Tianjin for Tackling Hard-mut Problems in Science and Technology
(05YFGZGX03800)

(05Y FGZGX03800)
.1 ( ,300192) ;2

s s s : , E-mail: zhangqgiq@ xmu. edu. cn


https://core.ac.uk/display/41353973?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

2007 2 21 2

t (chitosan, CS)

? 2 2

2 (hydroxyapatite, HA)

HA (nano-HA)
HA ,
- CS HA :
[5]
HA CS R nano-HA
HA -CS )
, nano-HA CS
, nano-HA Lol
nano-HA-CS ,
1.1
CS( ,
5.95x 10°, 90.75%) ; KH2POs4 Ca(NO3)2-
4H20 NaOH( , ); HA
( ); 0-MEM ( Gibeo
, )3 (Hyclone , ); 0.25%
(Sigma , ) JSM-6700F
JEM -100CX (JEOL , )3
DM A X/2500/ PC X ( Rigaku ,
); FTS3000 (BIO-RAD )
)
1.2 nano-HA -CS
[6] )
Ca(NO3)2- 4H20 KH2POs CS 2. 0%
nano-HA -CS (CS , CS-HA

:CS 1. 0%, CS-HA 1

1 2;,CS 2.0% , CSHA 2
2 2,CS3.0% ,CSHA 3 1),

) s
, 4.0% NaOH
) 10 h
s R NaOH
- 30 6h,

1; CS 1. 0%, CS-HA
I; CS 2. 0%, CS-HA

- 121-

1.3 nano-HA -CS

1.3.1 ,
) JSM-6700F
,JEM -100CX HA
1.3.2
[7]’ Vi ,
(W) ) ,
Vo,
Vs, (P) :P= (Vi-
Vi3)/ (V2= V3), d= W/(Va2-V3),
6
1.3.3 DM AX/2500/PC X
FT S3000
1.4
1.4.1 - SmmX 5 mm X
3mm nano-HA-CS (CS 1%,HACS 1 1)
CS Wistar
( )
3 , )
1.0x 10°/ml
, 37 , 5% CO-
5d oeMEM+ 10% 2
1
1.4.2 -
2 46 8h,
CS 4 , PBS 3,
[8]
1.4.3 5d
HE )
2. 5% 1.0% ,
1.5
SPSS10. 0 )
* )
t , P <0.05
2
2.1 nanoHA-CS
( la e,
100 500 pm, 400 500 pm

HA , HA



- 122

(CS1.0%,CSHA 1

CS

(P< 0. 05)

1)

Chinese Journal of Reparative and Reconstructive Surgery, February 2007, Vol. 21, No. 2

CS HA

2

2

(CS 2.0%, CS-

HA 2 1;CS 2.0%,CS-HA 2 2;CS 2.0%,CS-HA
3.1 , (P< 0.05)
) HA CS )
, 60 nm . (
2)
1 nano-HA-CS (n= 6,x%5)
Tab.1 Density and interval porosity of the nano-HA -CS scaff o ds( n=
6,X%s)
o (%) CS-HA (g/ em?) (%)
Concentration CS-HA ratio Density Interval
of CS(%) (W W) (g/ em?) porosity (%)
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2.0 2 2 0.096% 0.009  87.6% 4.2°
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Fig. 1 Microscopic morphology of the nano-HA-CSscaffold @ CS 1.0%, CS-HA 1 1(x50) & CS1.0%, CS-HA 1 2(x 50) @ CS
2.0%, CS-HA 2 2(x 50) d The nano-HA crystals distributed on the pore walls homogeneously and continuously (x 10k) Fig.2 The TEM
image of the nano-HA -CS scaffold (CS%:1. 0%, CSHA:1 1,TEM x 100k) Fig 3 The XRD patterns for the nano-HA-CS scaffold A:HA
B:CS1.0%,CS-HA1 1 C:CS1.0%, CS-HA'1 2 D:CS2.0%,CS-HA2 2 E:CS2.0%,CS-HA2 1 F:C83.0%,CS-HA3 1 G:CS

Fig- 4 The FTIR spectra for the nano-HA-CS scaffold A:CS 2.0%,CS-HA2 1 B:(CS3.0%,CS-HA3 1 (C:CcS1.0%, CS-HA 1 2 D:
CS1.0%,CS-HA 1 1 E:CS F:CS 2.0%,CS-HA 2 2 G:HA a:CO3> derived bands b: Bands of amide and amide Fig.5 'The
his tological section observation on the osteoblasts co-cultured with the scaffold for 5 days (HE x 400) Fig. 6 The SEM observation on the
osteoblasts co-cultured with the scaffold for 5 days ( x 500)
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