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Effect of organic groups and inorganic ions on
crystallization of hydroxyapatite

HUANG Surping, HUANG Baryun, ZHOU Ke chao, LI Zhtyou
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Central South University, Changsha 410083, China)

Abstract: In order to further understand the formation mechanism of natural bone and to prepare better biomimetic biomaterials
with high performance, three kinds of self assemble organic films with different head groups and three kinds of inorganic ions exist
ing in the body fluid, were used to study the growth behavior of HAP crystal by X-ray diffraction( XRD), scanning electron mr
croscopy( SEM) . The results show that, 1) the presence of organic films can accelerate the HAP crystal nucleation, but different
organic film can induce HAP crystal with different growth style and crystal morphology. The HAP induced by the film with —NH,
head groups is the nano platelet crystal with regular orientation and order array. On the film with —SO3~ head groups, radiated
growth style of HAP crystal is mediated. While the HAP crystal induced by the film with —PO3~ head groups has neither regular
orientation nor order growth style. 2) The inorganic ions of the calcification solution play great roles in controlling HAP crystal
growth rate and morphology. Platelet shape HAP crystal is always formed in the presence of Cl™ ions by exchanging site with OH™
jons. Mg ions can inhabite the HAP crystal nucleation and growth rate due to Mg”* taking up the nucleation site of organic film
or the growth site of HAP surface, while in the presence of SOF ions, HAP crystal grows with the style of cluster shape and its
size is very little due to SO~ ions absorbing on the surface of HAP crystal.
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Table 1 Ion concentration in calcified solution

o c(Ca® )/ ¢(HoPO3 )/ c(Mg** )/ c(Cl)/ (S0 )/
Sample Organic film
(mmol* L™ h (mmol*L™ 1) (mmol* L™ h (mmol* L™ 1) (mmol* L™ Y
¥ Hexadecylami 5 2,994 . - -
ylamine s
2* Dodecylvitriolic ester 5 2.994 - - -
3* Dodecylphosphatic ester 5 2.99%4 - - -
4* Hexadecylamine 5 2.994 1.5 - -
5* Hexadecylamine 5 2.994 = L5 -
Gt Hexadecylamine 5 2.99%4 - - 1.5
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Fig.1 XRD patterns of calcified phases
(a) —Without organic film;

(b) —Hexadecylamine organic film;

(¢) —Dodecylvitriolic ester film;
(d) —Dodecylphosphatic ester film
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Fig.2 SEM morphologies of HAP crystal

grown on different organic films
(a) —Hexadecylamine film;

(b) —Dodecylvitriolic ester film;
(¢) —Dodecylphosphatic ester film
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Fig. 3 SEM morphologies of HAP crystal

in different inorganic ions
(a) —Mg™ 5 (b) —CI™; () —SOF"
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