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ABSTRACT

The purpose of this research was to improve the property of blood absorption by
atmospheric pressure plasma jet (APPJ). In this work, the naturally-derived hemostatic
agent was fabricated by mixture design experiments. This was implemented through the
mixing of the natural materials chitosan, gelatin, and rice starch solution in 7 ratios.
The first part of the project analyzed the physical, and biological properties based on
blood absorption rate, the maximum volume of blood absorption, equilibrium swelling
ratio, and biodegradation. The result of these experiments could yield an appropriate
weight mean score for the expert, and medical user inquirers such as a blood absorption
rate of 35%, a maximum volume of blood absorption of 35%, and a biodegradation of
30%. It was found that the pure chitosan gave the highest average weight mean score to
2.03. Thus, this ratio which will be used for investigating the effectiveness of APPJ
experiment. The second part of this, this research modified and improved the material
through APPJ. An experiment was set up to determine appropriate plasma treatment
conditions, for a good distribution of plasma throughout the sample surface. Analysis of
the detection spectrum of OH, Ar, and O radicals was done by the OES (Optical
Emission Spectroscopy) software. To investigate how the characteristics of the
hemostatic agent have been altered by the APPJ the argon flow rate was fixed 4 L/m,
but the oxygen gas flow rate was between 10, and 30 ml/m, while the input power 10,
and 15 W, and treatment time 30, 60, 90 s. The prediction of blood absorption rate
optimization plot reported the input power 10 W, Ar flow rate 4 L/m mixture with an O

gas flow rate 10 ml/m, and treatment time 30 s as an effective plasma treatment



condition. In addition, this work aims to compare the chitosan hemostatic agent
properties with and without plasma treatment. The most effective plasma treatment
condition increased the blood absorption rate to 4.60 ml/m, accelerated early blood
clotting, and decrease the hemoglobin leak value to 30 s. In the meantime, the plasma
treatment did not affect with the structure of the sample, they did not indicate significant
difference (P>0.05) of swelling and porosity properties. The samples exhibited high
swelling ability to 8,757.60 % from the initial weight of sample, and porosity of more
than 85%, which are appropriate for the absorbability of the hemostatic agent. Chitosan
featured this property by itself. Furthermore, plasma treatment induced the
biodegradability of 49.06% in 1 day, 66.60% in 3 days, and 94.26% in 7 days.
Meanwhile, chitosan hemostatic agent immersed in fibroblast cells overnight produced
the cell viability result of more than 100%. Thus, the chitosan hemostatic agent was
biocompatible and non-toxic. Furthermore, chitosan could induce cell growth,
proliferation, and enhance cell repair at the wound healing process. The results above
bring the naturally-derived hemostatic agent from chitosan solution and treated with

atmospheric pressure plasma jet a step forward in the development of medical.



