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Keywords: were used to evaluate the size and morphology of the scaffold. The surface
Gelatin; charge of the scaffold (zeta potential) was also assessed by employing a
Hydroxyapatite; Zetasizer. The loading of vanilla was evaluated via ultraviolet-visible
Nanoscaffold; Vanilla spectrophotometry at 372 nm.

Results. The results showed that the scaffold was well prepared and had
good physicochemical properties, including appropriate particle size
(110.23+0.42 nm), good particle distribution, high drug loading (65.03+
0.25%), and acceptable suspension stability (zeta potential equal to
36.42+0.80 mV). Descriptive statistics (mean + SD) were used to report the
results.

Conclusion. Based on the obtained results of the current study, we suggest
that the prepared scaffolds can be used for in vitro and in vivo applications in
future studies for tissue engineering. More investigations are needed to test
the usefulness of these scaffolds.
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Extended Abstract

Background

Scaffolds are one of the key components of
tissue engineering that play an important role
in the cell growth. Among natural materials,
gelatin has received more attention due to its
availability and lower cost. Gelatin, on the
other hand, is derived from collagen, which
has been shown to play an important role in
the initial adhesion of cells. Due to the
anionic nature of gelatin, this material can
easily form scaffolding. Hydroxyapatite is
known as an osteoconductive, non-toxic and
non-inflammatory biomaterial.  Vanilloid
compounds are compounds that relieve pain
by binding to vanilloid receptors; also, it has a
positive effect on the metabolism of bone. In
the present study, in order to improve the
biological properties of gelatin scaffolds,
hydroxyapatite nanoparticles were used and
in order to increase the efficiency of this
scaffold, vanilla was used as a vanilloid
compound.

Method

In this in vitro examination, the scaffolds
were prepared using precipitation method.
To prepare porous nano-hydroxyapatite, a
precipitate
hydroxide and orthophosphoric acid in a
ratio of 1.5 to 1 at 65 ° C and at a pH of 9
produced a calcium phosphate precipitate

reaction between  calcium

which was mixed with polyvinyl alcohol.
Ammonium bicarbonate was added to the
mixture to create porosity and cavities in the
particles. In order to remove excess solvents
from the sample, the resulting mixture was

heated to 120 ° C. The sample was then
sintered for 11 hours at 1150 ° C to produce
porous hydroxyapatite nanoparticles. Then, a
solution of 10% gelatin in water was prepared
by double deionization distillation. Then,
nanohydroxyapatite powder was added to the
solution to prepare a mixture with a final
weight of 60% gel and 40% hydroxyapatite.
The resulting solution was placed in a
magnetic stirrer for 40 minutes at 40 ° C until
uniform. The resulting solution was placed in
a petri dish of plastic to a thickness of 2 mm.
The resulting sample was stored in a freezer
for 24 hours to dry.
To load the vanilla on the prepared scaffold,
the scaffold along with vanilla powder was
placed in 150 ml containing 100 ml of
distilled water and at room temperature for
24 hours at low speed on a magnetic stirrer.
Dynamic light scattering (DLS) and
Scanning electron microscopy (SEM) was
used to examine the morphology of the
scaffolds. In addition, the surface load of the
scaffold (zeta potential) was evaluated with
the help of a zeta sizer. Visible-ultraviolet
light spectrophotometer in the absorption
spectrum of 372 nm was used to evaluate the
vanilla load.

Results

The results showed that the scaffold was
well prepared and had good physicochemical
properties including appropriate particle size
(110.23+0.42 nm), good particle distribution,
high drug loading (65.03+ 0.25%) and
acceptable suspension stability (zeta potential
equal to 36.42+0.80 mV). Descriptive
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statistics (mean + SD) were used to report the
results.

Conclusion

A scaffold prepared with appropriate
physicochemical ~ properties and  the
appropriate loading of the drug can provide a
suitable substrate for the cultivation of bone
cells and the formation of new bone tissue,
which, as a result of its use, accelerates the
repair and regeneration of bone tissue. In
addition, due to the complete destruction of
the scaffold in the body environment, there is

no need for re-surgery to remove the scaffold.

To prepare this scaffold, biodegradable and
biocompatible gelatin polymer was used.
Gelatin is degraded after exposure to the body
and its degradation products are non-toxic.
In order to improve the bioactive properties
of this scaffold, hydroxyapatite nanoparticles
were used and in order to increase the
efficiency of this scaffold, vanilla was used as
a vanilloid compound. By designing such
scaffolds, the ground can be prepared for in
vitro and in vivo uses of this structure in
future studies in the field of bone and tooth

tissue engineering.
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