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The aim of the present study were undertaken to prepared
hydroxyapatite powder from chicken eggshell and seashell. In addition, convert
them in nano size and mixed them with gold nanoparicles in different

concentration for repairing the mandibular bone defects in rabbits.

Materials and Methods: The chicken eggshells and seashells were
cleaned then 98% of the phosphoric acid was added. The product was inserted
in oven then calcined at 700°C for 1 hour in the muffled furnace, to evaporate
CO; and getting the white crystalline powder which indicated presence of HA
then the powder was converted to nanoparticle according to the attrition

method.

Gold nanoparticles were prepared by the attrition methods in different
concentrations (1%, 2% and 5%) and mixed them with a standard nano
hydroxyapatite (nHA) eggshell nano hydroxyapatite and seashell nano
hydroxyapatite. The standard hydroxyapatite and synthesized eggshell nHA and
seashell nHA were testified by Infra-Red spectrophotometer FTIR, estimation
of the most biocompatible nHA by chemical test (Silver nitrate Test ).

Sixty nine healthy rabbits were subjected to the operation in which bone
defect with 2mm width and 6mm length in mandibular bone was created.
Rabbits were divided into two parts: The first Part the rabbits were divided
into four groups (Control, standard nHA, eggshell nHA and seashell nHA),
each group contain 12 rabbits, 4rabbits in each sub group. Animals were
sacrified at an interval (15, 30, 45) days. The second part in which rabbits were
divided into three groups (gold alone, eggshell nHA with gold nanoparticles (1,
2, 5)% and seashell nHA with gold nanoparticles (1, 2, 5)%, at 30 days .

The mixture were applied in the groove of all rabbit’s mandibular bone
after surgical procedures except in control group. Bone biomarkers, bone
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mineral density was measured after 15,30,45 days postoperatively for all rabbits
by using bone biomarker kits and densitometric software analysis respectively.
After animals were slaughtered, bone specimens were chopped from jaw bones

of each group and prepared for histological examination

Results: FTIR Spectroscopy for the eggshell and seashell nHA powder
showed that two compounds which have the same infrared spectrum and the
location of bands with standard hydroxyapatite powder. The results of chemical

test showed a yellow precipitate formed in eggshell nHA. However, standard

nHA and less yellowish color was noticed with seashell nHA.

Biochemical assay: In part 1 of Bone Alkaline Phosphatase (BALP),
ANOVA test showed a significant increase in BALP at day 30 in standard nHA
(2.55+0.1), seashell nHA (2.9+£0.1) in comparison to control (0.44+0.1) and
eggshell nHA groups (0.5+0.1). At day 45, ANOVA test showed significant
increased in BALP in standard nHA (0.6+0.1), eggshell nHA(0.64+0.1) in
comparison to control groups (0.334+0.1). In part 2 of Bone Alkaline
Phosphatase (BALP), ANOVA test showed an increased significant difference
in BALP in gold (0.7+0.1), and Eggshell nHA +5%gold (0.9+0.1) at 30 days in
comparison to control (0.4+0.1) and Eggshell nHA (0.5+0.1). ANOVA test
showed increased significant difference in BALP in gold (0.7+0.1), seashell
nHA (2.8+0.1) and seashell nHA +5% gold (3.1+0.1) in comparison to control
groups (0.4+0.1) at 30 days.

In part 1 Cross Linked N-telopeptide of Type I Collagen (NTX),
ANOVA test showed an increased significant difference in NTX and increased
bone resorption rate in control (12.7+0.1) in comparison to eggshell nHA
(4.6+0.1), standard nHA (3.1+£0.1) and Seashell nHA groups (2.4+0.1)
respectively which is decreased in bone resorption rate at all periods of time. In

part 2 Cross Linked N-telopeptide of Type I Collagen (NTX), ANOVA test
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showed significant increase in NTX in control groups (12.7+0.1) in comparison
with gold (4.0+£0.1), Eggshell nHA (4.6+0.1) and Eggshell nHA +5%gold
groups (1.8+0.1) at 30 days, NTX also increased significantly in control groups
(12.7£0.1) in comparison with gold alone, seashell nHA and gold 5%when
combination with seashell nHA (4.0+0.1) (2.4+0.1) (1.6+0.1) respectively at 30
days

Bone Mineral Density (BMD): Statistical analysis showed significant
differences at p<0.05 in (BMD) among all groups of the study at different
follow-up times from control groups. ANOVA test showed significant increased
in gold group (107.0£1.0), Eggshell nHA +gold 2% (146.0+1.0) and Eggshell
nHA +gold 5% (150.1.0) in comparison to control group (93.0=1.0), Eggshell
nHA group (99.0£1.0) and Eggshell nHA +gold 1% (99.0£1.0). ANOVA test
showed significant increase in all groups in comparison to control groups (gold
group (107.0=1.0), Seashell nHA group (158.0+1.0), Seashell nHA +gold 1%
(94.0+1.0), Seashell nHA +gold 2% (140.0+1.0) and Eggshell nHA +gold 5%
(160.1.0) in comparison to control group (93.0+1.0).

Histological studies: showed that eggshell nHA and seashell nHA

powder accelerated the bone healing in the mandibular bone of the rabbits .

Statistical analysis of histological observations in the part 1 at 15, 30 and
45 days revealed a significant elevation of Kruskal-Wallis H test in seashell
nHA, standard nHA and eggshell nHA groups respectively in space filling and

lamellar bone formation in comparison with control groups .

Statistical analysis of histological observations in part 2 at 30 days
revealed a significant elevation of Kruskal-Wallis H test in seashell nHA with
gold more than eggshell nHA with gold groups in space filling and lamellar

bone formation compare with gold groups .
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Conclusions: hydroxyapatite nanoparticles can successfully be produced
by chemical precipitation technique from (eggshells and seashells) with
phosphoric acid solution by attrition method. Eggshell and seashell Nano
hydroxyapatite powder was used successfully accelarate in bone healing.

However a higher rate of accelaration in bone healing was noticed when gold

was added.
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