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Abstract: This study includes the constructing of plasma needle (plasma torch) at atmospheric pressure The torch is
produced by applying high voltage 17kv and frequency 17 kHz. A total of seventy 70 Iraqi patients seeking for a medical
consultation in Al-Ramadi Teaching Hospital includes in this study. The plasma treatment is applied in vifro experiments
regarding clotting time, Prothrombin time. Patients are from both sexes and different age groups between (20-45 year) are
included in this study. The results show that the decreasing of distances lead to increase in torch. Therefore, the plasma ions
induce a number of clotting processes and thus accelerates blood clotting. It can be concluded that when the doses of exposure
increases the clotting time decreases. Reducing the distance plays an important role in the generation of plasma, which leads to
reduce blood clotting time, accelerates blood clotting, and stop bleeding. The Prothrombin time decreases after treatment with
little, which have a significant role in the acceleration of blood clotting, as the mechanical Prothrombin turning fibrinogen into
fibrin, which provides for the conglomerate platelets.
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1. Introduction

Plasma physics is a branch of physics science which
appears as important science in the last centuries because its
interest by the matter of the universe. plasma forms are the
most of the universe matter. This is because the plasma has
unique properties and it can be generated in different
laboratory methods. In other words, different plasmas with
different properties can be obtained and then, can be used for
wide range of applications.

According to its temperature, plasma can be classified to
cold or hot plasma. The temperature of the cold one is
approximately equal to the room temperature that is because,
it is non- equilibrium plasma, i.e. its electrons have more
large temperature greater than that of the neutral particles.
For this reason, the cold plasma was used widely as a tool for
different medical issues because it does not cause any
thermal damage for the tissues. [1]

Non thermal atmospheric pressure plasmas have many
medical application on living surface such as the sterilization
of living tissues without damage, wound healing and
induction of apoptosis in malignant tissue [2].

In hospital setting, sterilization of living animal or human

tissues with minimal damage to these tissues are of great
importance. Chemical sterilization is commonly employed,
however, this technique cannot be used for the sterilization of
open wounds, ulcers or burns due to the extent damage they
cause to punctured tissues.

Non thermal atmospheric plasma especially when it is
applied directly is an effective tool for the sterilization of
living tissues, besides when applied on the living tissue it
does not get damaged during plasma treatment [3].

Platelets, or thrombocytes are small, disk shaped clear cell
fragments (i.e. cells that do not have nucleus), 2-3 pum in
diameter, [4] which are derived from fragmentation of
precursor megakaryocytes. The average lifespan of a platelet is
normally just 5 to 9 days. Platelets are a natural source of
growth factors. They circulate in the blood of mammals and
are involved in hemostasis, leading to the formation of blood
clots. Platelets release a multitude of growth factors including
platelet-derived growth factor (PDGF), a potent chemotactic
agent, and TGF beta, which stimulates the deposition of
extracellular matrix. Both of these growth factors have been
shown to play a significant role in the repair and regeneration
of connective tissues. Other healing-associated growth factors
produced by platelets include basic fibroblast growth factor,
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insulin-like growth factor 1, platelet-derived epidermal growth
factor, and vascular endothelial growth factor. Local
application of these factors in increased concentrations through
Platelet-rich plasma (PRP) has been used as an adjunct to
wound healing for several decades. [5]

2. Theory

Plasma needle is non thermal plasma designed with
diameter 1Imm from interior, this needle constitutes
cylindrical tube made from glass material with length 100mm
interior this glass tube, put other cylindrical tube made from
iron material with external diameter 3 mm, this tube connect
to anode from high voltage power supply about 12kV peak to
peak, applied power was lasting of electrical discharge which
calculated from simultaneous values of voltage and current
and applied frequency 20kHz, it through pass argon gas
where discharge between electrode and space through needle
hole where plasma generation outside from hole [6]

Figure 1. Non thermal plasma or plasma needle.

3. Methods

Seventy patients were complaining from different clinical
signs and symptoms were admitted to Ramadi Teaching
Hospital for seeking medical advise were included in the
present study. No patient had previous operative or
chemotherapeutic  treatment, so the patients with
hematological disorders (hemophilia) and those with open
heart surgery that receiving warfarin and other antithrombotic
agents were excluded from the study. The age range of these
patients was (19-50), they were (45) male and (25) female.

3.1. Coagulation Time

It is the natural time required for blood to clot without the
presence of any substance. The capillary tube method is used
in the present study as:

The patient's finger was cleaned with spirit and was let to
dry, the finger was pricked by lancet; the first drop of blood
was removed, the finger was squeezed, to obtain a large drop
of blood and the capillary tube was filled with blood, the
capillary tubes were sealed plasticine and immersed in water
bath at 37°C, after one minute start breaking small pieces of
the capillary tube every 30 second until a fibrin thread seen
between the two broken ends [7, 8, 9]. From the same
patient, another capillary tube was obtained exposed to
plasma torch apparatus.

3.2. Prothrombin Time

It is most commonly measured using blood plasma. Blood
is drawn into a test tube containing liquid sodium citrate,
which acts as an anticoagulant by binding the calcium in a
sample.

The blood is mixed, and then centrifuged to separate blood
cells from plasma [10]. The same procedure was applied to
another blood sample of the same patient, and then exposed
to plasma needle apparatus.

The plasma is analyzed on an automated instrument at
37°C (as a nominal approximation of normal human body
temperature), which takes a sample of the plasma. An excess
of calcium is added (thereby reversing the effects of citrate),
which enables the blood to clot again.

0.2 ml of sodium citrate is taken, put in (tube 1) and 1.8 ml
of blood is added, mixing and put in centrifuge for 3 minutes,
and (tube 2) is taken and plasma is isolated from (tube 1)
after centrifugation, put in incubator for 2 minutes with put
can tube empty in incubator with temperature 37°C, 0.1 ml of
plasma is taken and put in can tube, 0.2 ml of thromboplastin
solution is added, then measure Prothrombin time before
treatment with plasma torch [11, 1], same method is repeated
after plasma torch exposure.

4. Results

The effects of plasma needle on Clotting Time CT and
Prothrombin Time PT were shown. Seventy patients were
complaining from different clinical signs and symptoms were
admitted to Ramadi Teaching Hospital for seeking medical
advise were included in the study. No patient had previous
operative or chemotherapeutic treatment, so the patients with
hematological disorders (hemophilia) and those with open
heart surgery that receiving warfarin and other antithrombotic
agents were excluded from the study. The age range of these
patients was (19-50), they were 45 (64.28%) males and 25
(35.71%) females, as were shown in Figure 2.
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Figure 2. The sex distribution for the patients; males and females.

4.1. The Clotting Time (CT)

The blood clotting time is the time required for blood to
clot in a glass tube. This time was measured for 70 patients
before and after plasma needle treatments, and a comparison
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between the two cases were shown in Figure 3. The plasma
was generated under the conditions of 17kV at frequency 17
kHz and 2cm distance.
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Figure 3. Mean values of blood clotting time before & after cold plasma
treatments when the distances are (2cm, 4cm) and applied voltage 17kV.

The physical and medical affects of plasma needle
significantly depend on the duration and distances as well as
the applied voltages. it was affecting the homogeneity of the
plasma and composition of biological activity of types
generated plasma [12].

Then, to show the plasma treatment effect on the clotting
time, when the distance becomes grater than the previous.
The above measurements were repeated at distance 4cm. The
results of this case were shown in Figure 3.

Figure 3. shows the mean values of clotting time of the
studied patients before and after plasma treatment. It is clear
that clotting time decreased with plasma treatment.

The reducing of the distances play an important role in the
generation of plasma, where plasma characteristics in air
depend on applied voltage as well as distances [13, 6]. That
was lead to reduce the blood clotting time and thus
accelerates blood clotting.

When comparing for the same voltage, and variable
distances. It is clear that the mean values of clotting time
before and after treatment by plasma was different, this refers
to the role of distance in the acceleration of blood clotting, so
the increase in distance leads to the generation of plasma
slim, thus decreasing the concentration of the ions, the
acceleration does not occur in the blood clotting [1, 14].

As well as decreasing distance, the plasma ions induce a

number of clotting processes, thus accelerates blood clotting
and stop bleeding [15, 1].

The effective non-thermal plasma-medical system permits
to achieve effective blood coagulation and stop bleeding
without any thermal effects, ability of plasma to hasten
wound healing through wound sterilization [15].

4.2. Prothrombin Time (PT)

Prothrombin time is rate at which prothrombin is converted
to thrombin. This time was mesured for patients before and
after plasma needle treatments. That was done under the
conditions of 17kV applied voltage at frequency 17 kHz and
distances 2 and 4cm. A comparsion for its values before and
after the plasma treatments was presented in Figure 4.

The mean values of Prothrombin time before treatment
with plasma was 15.4 sec., while mean values of
Prothrombin time after the treatment was 14 sec. in case (a).
In case (b) the mean values of Prothrombin time before
treatment with plasma was 15.4 sec., while mean values of
Prothrombin time after the treatment was 14.8 sec. It means
that, the plasma treatment decreases the Prothrombin time 1.4
sec. in case (a) while 0.6 sec. in case (b).
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Figure 4. Mean values of Prothrombin time before & after plasma
treatments when applied voltage is 17kV at frequency 17 kHz and the
distances are a) 2cm and b) 4 cm.

The average Prothrombin time decreased after plasma
treatment, which have a significant role in the acceleration of
blood clotting, as the mechanical Prothrombin turning
fibrinogen into fibrin, which provides for the conglomerate
platelets [16].
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That plasma is able to promote platelet activation and
formation of fibrin filaments, platelets release a multitude of
growth factors including platelet-derived growth factor
(PDGF), a potent chemotactic agent, and Transforming
Growth Factor-p (TGF-f), which stimulates the deposition of
extracellular matrix. Both of these growth factors have been
shown to play a significant role in the repair and regeneration
of connective tissues [17]. Other healing-associated growth
factors produced by platelets include basic fibroblast growth
factor, insulin-like growth factor 1, platelet-derived
epidermal growth factor, and vascular endothelial growth
factor (VEGF) [18, 1].

5. Discussions

The cold plasma and using plasma needle has the ability to
accelerate blood clotting effect on the concentrations of blood
proteins normal, so the ions existing in cold plasma stimulate
number of clotting processes, and the greater the concentration
of ions, this leads to an acceleration in the coagulation, hence
conclude the plasma ion concentrations affects the blood and
the likelihood of being able to stimulate blood clotting.

Regarding the previous test CT, PT, the use of plasma
needle has a major role in hematological parameter this is
due to catalyzes clotting factors (factor 8), platelet —derived
growth factor (PDGF), Vascular endothelial growth factor
(VEGF) and so forth.

Analysis of changes in concentration of various blood
proteins and clotting factors indicates that plasma aids in
promoting the advancement of blood coagulation, or in other
words. Plasma is able to catalyze the complex biochemical
processes taking place during blood coagulation [19, 1, 6].

Direct non-thermal plasma can trigger natural, rather than
thermally induced, coagulation processes; it was observed
that the release of calcium ions and change of blood PH
level, which could be responsible for coagulation, is
insignificant [20, 1].

Plasma treatment is shown to “consume” coagulation
factors (proteins and enzymes) and a visible film is formed
on the surface of the treated samples. Increase in the sample
volume and keeping the surface area fixed decrease the
effect, indicating that plasma treatment initiates clot
formation at the surface, not in the volume [1, 19, 20, 21].

6. Conclusions

Plasma needle was produced by applying high voltage
17kv and frequency 17 kHz. The results showed that the
decreasing of distances lead to increases in torch and
therefore, the plasma ions to induce a number of clotting
processes and thus accelerates blood clotting. It can be
concluded that when the doses of exposure increases the
clotting time decreases. Reducing the distance play an
important role in the generation of plasma, which leads to
reduce blood clotting time and thus accelerates blood clotting
and stop bleeding. The Prothrombin time decreases after
treatment with little, which have a significant role in the

acceleration of blood clotting.
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