WAL Plig,,
u\‘o\) ‘,”’-I
&

AT AT aT

ISSN: 0975 -8542

Journal of Global Pharma Technology

Available Online at: www.jgpt.co.in

[ RESEARCH ARTICLE ]

He-Ne Monochromatic Light with Selenium nanoparticles as

Medical Technique

Hassan Tuhmaz!*, Hamad Lamees M. Al- Janabi?

Thi-Qar University, College of Medicine/Iraq.

*Corresponding Author: Hassan Tuhmaz

Abstract

In this study, the photo-thermal dealing of cancer with Se nanoparticles is studied. This processes for
tissue under the influence of heat by a laser source with dose injection the selenium nanoparticles on the
affected area. The bio-heat equation is solved by numerical simulation methods. Results are summarized
in the effect on the increase of temperature at different time stages. These results appeared that the
depth diffusion increasing heat raising during the increasing the time duration of exposure. Thus, it
concludes the peak value of depth with controlled temperature.
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Introduction

In the expectable photo-therapy PTH
constructed on simple heating, 1i.e.,
hyperthermia [1], and locations there in],
furthermost behavior disappointments
product from insufficient temperature rises
in the tumor tissues. Thus, it is important to
use a thermal construction agent with a good
photo-thermal property to secure irrevocable
destruction of tumor cells in a short time
without destructive neighboring healthy cells
in therapy. Being a nonmetallic element, it
belongs to the many groups between isotopes
called nuclear isomers [2].

It exists in three well defined allotropic forms
such as amorphous Se, which is red color,
crystalline trigonal having helical chains,
which 1is black in color, and crystalline
monoclinic having Se rings that are red in
color [3]. Se is a major structural component
of many enzymes, and other applications.
These enzymes show important roles in anti-
oxidation, imitation, muscle function, and
tumor deterrence.

Se is used in the electronic industries for
industrialized rectifiers and photoelectric
cells, glass and ceramic manufacturing
industries as a decolorizer, paint industry as
pigments, metallurgy as lubricants, and in
various aerospace devices. Se is used in the
agricultural industry for plant breeding [4].
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The plants Se content in stones and roots of
the plant. Se has added importance in
medicine for the effective controlling of the
diseases.

Se compounds are effectively used as anti-
fungal agents in shampoos for the treatment
of the dry scalp, e.g., Selsun, an anti-
seborrheic having Se sulfide is anti-cancer a
well-known drug used to treat dandruff.
Various inorganic treated with Se showed a
rise in the concentration of and organic forms
of Se such as sodium selenite, Se is used as a
dietetic supplement along with various
Selenium is flaunted to pack a punch [5, 10].

This essential mineral is richly plentiful in
foods similar seafood, organ meats, grains,
and dairy yields. Despite being important to
human health, selenium is informed to be
toxic when taken at high doses that surpass
the level required to stay healthy. Moreover,
a safe range of selenium consumption has yet
to be clearly distinct [10, 11]. Many
Canadians get the nutrients they requisite
from a healthy and stable diet [12, 16].

Mathematical Analysis

A mathematical model for calculating the
tissue temperature during the treatment
could in a valuable way complement the
invasive temperature measurements.
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Model heating of tissue during laser
treatment irradiation. During all medical
laser applications based on heating, it is
desirable to have complete knowledge of the
temperature distribution. Invasive
temperature measurements can provide
information of the tissue temperature at
discrete points only. The number of probes
that can be implanted is restricted by patient
tolerance and practical aspects and thus the
tissue temperature knowledge is limited.

During all medical laser applications based
on heating, it is desirable to have complete
knowledge of the temperature distribution.
Invasive temperature measurements can
provide information of the tissue temperature
at discrete points only. The number of probes
that can be implanted is restricted by patient
tolerance and practical aspects and thus the
tissue temperature knowledge is limited.

Bio-Heat Equation

A treatment can be optimized with respect to
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Where the terms are the rates of heat gained
by light absorption and from the surrounding
control volumes, stored by the tissue, lost
through the boundary of the volume and W
work performed by the tissue and metabolic
heating Mechanisms of heat flow The two
main mechanisms for heat flow inside a
tissue i1s through conduction, meaning that

the heat application geometry by maximizing
the therapeutic effect while minimizing
unwanted side effects.

The outcome of a treatment can be evaluated
based on the model predictions. It can also be
used for extensive parametric studies in
order to characterize the stability of various
treatment parameters. New treatment
strategies can be suggested and evaluated to
better understand the heating of tissue
during laser irradiation we need to look more
in detail on the thermal properties of tissue
Among the general factors to consider to
understand transfer of heat in tissue are:
The thermo physical properties of the tissue
(heat capacity, thermal conductivity etc).

Geometry of the irradiated organism Heat
production due to absorption of laser light.
Heat production due to metabolic processes.
Heat flow due to perfusion of blood. The
balance of thermal energy in a small “control
volume” can be stated:

+qp.. +W

the gradient in temperature within the tissue
itself drives the flow, and through convection
of thermal energy by the perfusing blood.
Blood perfusion the blood transports thermal
energy both in and out from the control
volume studied. The net inflow can be
written as:

q,= WPy (1-T)

Where w is the blood perfusion (volume blood
per unit mass tissue per unit time, 1/s), pb
and c» are the density and specific heat of the
blood, and Ta is the temperature of the
arterial blood. The conducted heat flow 1is
governed by the Fourier law of heat
conduction. The law states that the amount
of thermal energy conducted through a

The thermal properties of Brain tissue:

medium is proportional to the cross sectional
area, the temperature difference and the
length of time. It is inversely proportional to
the length across the medium. In the
following results, the effect of temperature
with time duration is appeared with limited
times and exposure position region.

Material Conductivity  Density Specific heat  Diffusivity
(Wm 'K (kem3x108  (kIkgK")  (m?s'x107)
Brain 0.16-0.57 1.04-1.05 3.6-3.7 0.44-14
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Figure (1) :The effect of temperature with
variation of position through the tumor
region at different values of time duration.
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Figure (2): The three dimensions plot with
increasing the value of time and the depth at
limited bounded quantities.
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Figure 1 :The effect of temperature with variation of position through the tumor region at

different values of time duration
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Figure 2: The three dimensions plot with increasing the value of time and the depth at

limited bounded quantities

Conclusions

The results appeared that the effect of
temperature cumulative 1s obtained the
rising in deepness diffusion with the limit
time interval of contact.
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