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Abstract

Background & Aims: Nervous system is one of the most important systems of the body that
it's damage will affect the motive and sensory abilities. For instance more than 2 million
people in the United States who would suffer from the cerebral damage and peripheral
nervous system destruction each year. Tissue engineering has provided a new medical
treatment as an alternative for traditional implanting procedures. In the recent years cellular
treatments accompanying by tissue engineering has experienced highlighted development in
improving of nervous system functions. Neural tissue engineering has concentrated on tools
for 4th production of neural synthetic and natural channels as an alternative neural
autografts. For development and organisation of the the healthy adult tissue, the boy material
a scaffold must have some appropriate physical properties such as biocompatibility adequate
mechanical strength high porosity, appropriate pore size and bio degradable and
interconnected continuous structure. Aliphatic polyesters are biodegradable and
biocompatible materials which can be regarded as an alternative for synthetic non-
biodegradable polymers for short-term applications. Nowadays several aliphatic polyesters
have been produced in large scales, such as polylactic acid and polycaprolactone. But in
contrast of the advantages there are several drawbacks associated to the aliphatic polyesters.
Weak mechanical strength and thermal resistance, limited gas barrier properties, low
availability are among the most important negative points. For solving the problems and
improving the properties, copolymerization, mixing and adding nano particle fillers can be
used. PCL is a non-toxic biodegradable and biocompatible polyesters with high mechanical
resistance. By low glass transformation temperature it has a robber like state and high
toughness and appropriate mechanical strength. PHBV is about you compatible
biodegradable and renewable polymer which is a proper alternative 4 or synthetic non
degradable polymers. But high price low thermal resistance brittle structure or among the
main problems associated with PHBV.

Methods: In this research two aliphatic polyesters if PCL and PHBV has been used. The
combination of these two polymers recently has attracted many attentions for applications of
biomedical engineering. The potential reasons for the wide utilization of these polymers are
easy reproduction processability and adequate information about their biological and
mechanical behaviour. These advantages have motivated the scientists and the researchers to
use these materials in some medical applications as suture, artificial skin, fixators and tissue
engineering scaffolds. . Utilization of PCL can improve the PHBV mechanical properties and
enhance the biodegradability. MWCNT can rise their compatibility and improve physical
and mechanical properties. Also MWCNT can help to the production of conductive
structures that improve the grus of neural cells. For production of the samples the magnetic
stirrer by 400 RPM at room temperature has been used. For appropriate dispersion of carbon
nanotubes and having a stable homogeneous suspension the ultrasonic homogeniser device
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has been used. For production of nano composite fillings for polymeric solution by different
ratios have been solved in 80 cc of chloroform and different percentages of nanotubes have
been added. The samples were placed ultrasound for 15 minutes. For observing an imaging
the morphology of the scaffolds structure is scanning electron microscope has been used.
The samples morphology have been investigated by SEM. The samples morphology Has
been analysed by tree different magnification of 5, 10 and 20 micrometer.

Results: No phase appreciation has been detected in the SEM images and the minor phase of
PHBv we was not located as a droplet in the matrix. So so it can be deduced that there is an
appropriate compatibility between PCL and PHBV. Also show in the sample of the the 75%
PCL and 25% phbv the Minor phase has increased and the effect of the change in the ratio
can be assessed. It can be inferred that by alteration of major and minor phases the
morphology will not change. In previous studies the morphology of the films produced by
solvent casting procedure with different amount of carbon nanotube, has been illustrated that
the PCL film by 1 percent CNT an appropriate dispersion and interaction can obtain and by
elevation of CNT percentage clog structures will form.

Although SEM provide valuable results and data about the morphology of the samples, it
will not tell us much about the dispersion of the carbon nanotube nanoparticles. For detection
and analysis of the dispersion of CNT, transmission electron microscope was used. For
better analysis of the presence of carbon nanotube and the appropriate investigation of the
tendency of CNT toward each phases, transmission electron microscope has been used.

For assessment of the mechanical properties and viscoelastic behaviour DMTA was utilized.
As it has been illustrated before an appropriate a scaffold must have and proper mechanical
strength. A proper is scaffold for restoration of the nerves must possess strength and modulus
close to the natural physiological loads on the tissues. All the polymeric and composite
materials have two sections of viscose and elastic. The elastic part of would store the energy
when the forces are applied, while viscose part would dissipate the energy. Therefore the
presence of viscose sections will elevate the dissipative modulus and the presence of the
elastic parts will increase the stored modulus. The ratio of the dissipative to a stored modulus
is defined by the phase angle. By increase of temperature both store and dissipative modulus
would decrease, but the decrease of restored modulus would be higher than that of their
dissipative modulus so the ratio or the phase angle will rise up. The results demonstrated that
the alloy of 75% PCL and 25% PHBV with 3 percent MWCNT has lower dissipation
behaviour in comparison with the 90% PCL and 10% PHBV with 3 percent MWCNT. So it
is clear that buy decrease of the PHBV percentage the structure will go toward lower
dissipation.

Conclusion: For investigation of the samples crystallinity XRD was used. The results
demonstrated that the two polymers are completely compatible. SEM images prove the
proper blending and compatible structure. TEM results illustrated that in some cases
separation can occur and the carbon nanotube has higher tendency toward PCL. DMTA
results showed an intermediate mechanical modulus and stored elastic modulus. The XRD
demonstrated that PCL had better crystallinity behaviour in comparison with PHBV and also
it is more stable. By alloying and the presence of carbon nanotube it has been observed that
the crystallinity size has been reduced but it has been detected that at buy higher percentage
of polycaprolactone and 3 weight percent of carbon nanotube did you sell India structure has
been enlarged.
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