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Effects of Gum Arabic on Properties of Collagen-hydroxyapatite Composite

FENG Wen-Po', QI Yuan-Ming®, TANG Ke-Yong'
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Abstract: In order to improve the interfacial bonding properties of collagen-hydroxyapatite (Col-HA) composite,
gum Arabic was introduced in the system. Ca(NOs),"4H,0, (NH,4),HPO,, acid dissolved collagen, and gum Arabic
were used as the raw materials to in situ prepare collagen-hydroxyapatite/gum Arabic (Col-HA/Gum A) composite.
Crystallite phase, chemical composition, and micro-morphology of the composite were characterized by XRD, FT-IR,
and SEM. The effects of gum Arabic on the structure and properties of the collagen-hydroxyapatite composite were
analyzed. The results indicate that both the interface structure and the surface morphology of the colla-
gen-hydroxyapatite composite are changed by the introduction of gum Arabic. With increasing the amount of gum
Arabic in the system, the sizes of the crystal grain and the crystallinity of the Col-HA composite are decreased. Both
the hydrophilic properties and the enzymatic degradation capacity in vitro of the composite are decreased significantly
(P<0.01), whilst the mechanical properties of the composite are improved in a certain range. Complexes of pro-
tein-polysaccharide can be formed between the gum Arabic and the collagen or collagen-hydroxyapatite, and the gum

Arabic can act as a cross-linking agent in the new composite.
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Fig. 1 FT-IR spectra of different samples
a-- W(Col):w(HA)=2:8; b-- w(Col):w(Gum A):w(HA)=1:1:8
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Fig. 2 XRD patterns of different samples
(a) w(Col):w(HA)=2:8; (b) w(Col):w(Gum A):w(HA) =1.75:0.25:8.00;

(c) w(Col):w(Gum A):w(HA)=1:1:8; (d) w(Col):w(Gum A):w(HA) =
0.25:1.75:8.00
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Table 1 Crystallographic parameters of different samples

Sample a b c d
FWHM/(°) 0.301 0.301 0.368 0.402
002
Size/nm 33.8 33.8 26.5 23.8
FWHM/(°) 0.401 0.468 0.535 1.140
202
Size/nm 243 20.3 17.5 7.7
Crystallinity /% 3.90 3.78 3.49 2.00

FWHM- Full Wave at Half Maximum

a-- W(Col):w(HA) =2:8;

b-- w(Col):w(Gum A):w(HA)=1.75:0.25:8.00;
c-- W(Col):w(Gum A):w(HA)=1:1:8;

d-- w(Col):w(Gum A):w(HA)=0.25:1.75:8.00
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Fig.3 SEM images of different samples
(a)-- w(Col):w(HA)=2:8; (b)-- w(Col):w(Gum A):w(HA)=1:1:8
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Table 2 Mechanical properties of different samples (n=5)

Sampl Compression Compressive
ampres modulus /MPa strength /MPa
a 367.40+11.58* 4.053£1.076
b 934.10+31.28 4.456+1.552
c 967.40+43.85 5.768+1.276%*
d 843.000+7.307 5.398+1.280
a-- W(Col):w(HA) =2:8;
b-- w(Col):w(Gum A):w(HA)=1.75:0.25:8.00;
c-- W(Col):w(Gum A):w(HA) =1:1:8;
d-- w(Col):w(Gum A):w(HA)=0.25:1.75:8.00

* P<0.01 (compared with samples b, ¢, and d)
** P<0.05 (compared with sample a)
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Table 3 Water absorption of different samples (n=5)

Sample Mean /% SD /% SE /%
a 41.76 0.4326 0.1935
b 39.91 0.4723 0.2112
c 37.53 0.7219 0.3229
d 37.34 1.179 0.5271

a-- W(Col):w(HA)=2:8;

b-- w(Col):w(Gum A):w(HA)=1.75:0.25:8.00;
c-- W(Col):w(Gum A):w(HA) =1:1:8;

d-- w(Col):w(Gum A):w(HA)=0.25:1.75:8.00
* P<0.01 (compared with samples b, ¢, and d)
** P<0.01 (compared with sample c)
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Table 4 Biodegradation rates of different samples (n=3)

Samples Mean /% SD /% SE /%
a* 14.63 0.391 0.225
b 11.54 0.328 0.189
c 11.52 0.182 0.105
d 11.54 0.318 0.183

a-- W(Col):w(HA)=2:8;

b-- w(Col):w(Gum A):w(HA) =1.75:0.25:8.00;

c-- W(Col):w(Gum A):w(HA)=1:1:8;

d-- w(Col):w(Gum A):w(HA) =0.25:1.75:8.00

* P<0.01 (compared with samples b, ¢, and d)
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