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ABSTRACT

Aims of the study: the purposes of the current study were to
prepare nano-sized hydroxyapatite from bovine bone, and evaluate these
particles interms of: physiochemical characteristics, the ability to
remineralize the artificial caries induced on human enamel surface, the
microhardness of enamel subjected to the synthsized prepared nano-
hydroxyapatite and the effect of enamel biomineralization on acid

dessolusion resistance and pH control.

Materials and methods: The biomineralizing materials
represented by nano-hydroxyapatite were extracted from raw natural
origin materials (bovine bones) by dry calcination and plantary ball
milling technique, the characteristics of this material were examined by,
FTIR to determine the functional groups in the prepared materials, XRD
to determine the Miller indicies and two theta angles and to calculate the
particles size of the material, EDX to determine the chemical
composition of the the material and the Ca/P ratio. To determine the
effect of the prepared materials on human enamel, 105 upper premolars
teeth were utilized for the study. The extracted material was mixed
organic based materials and droped onto artificial induced enamel caries,
FESEM observations before and after the remineralization of teeth

carried out to determine the effect of remineralization, Vickers hardness



test to evaluate the effect of remineralization with the extracted material
on the enamel microhardness, atomic absorption to determine the
amount of trace elements in enamel before and after remineralization
and acid resistance and pH control ability of enamel before and after

remineralization.

In addition to biocompatibility assay test of the extracted
hydroxyapatite nanoparticles by MTT Assay on human fetus liver cells

to evaluate cell viability in the presence of the prepared substance.

Results: FT-IR results showed the charachteristical streching and
bending reactions of the hydroxyapatite functional groups, in addition
the FT-IR analysis resulted in bands at 562, 598, 960 and 1018 cm-1 that
refers to the phosphate groups (PO4)’. The XRD results displayed
multiple diffraction peaks that indicate polycrystalline structures of the
nanoparticles that compose the powder. These elemental groups are
considered a distinguished features of hydroxyapatite. All i1mages
released from the FESEM revealed clusters of nano-particles with
hexagonal structures and different sizes ranging from 9 to 27 nanometers
in dimension. The results reflected the significant role of the synthesized
nano- HA in fortifying the enamel layer of human teeth. In addition,
microhardness of caries induced enamel was restored to normal values
after the application of the prepared nanoparticles which demonstrated
the significancy of remineralizing material on enamel microhardness.

Cell viability assay proved the biocompatibility of the prepared materials



in term of physiological cell function. Atomic absorption test showed an
increase in the presence of trace elements after remineralization. In
addition remineralized enamel had significantly higher acid resistance

and bwtter pH control when compared to normal enamel.

Conclusions: It was concluded that it is possible to extract nano-
sized hydroxyapatite materials from bovine bone by dry calcination
technique, the natural origin of nano- HA had the potential to
remineralize enamel that was subjected to artificial caries induction, and
to enhance microhardness and scid resistance charachteristics of human

enamel.
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