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Abstract

In this study for the first time new and special physical mechanism used to
prepare nano gold particles in a pure form using cold plasma, and deposit
directly on the bacterial surface(staphylococcus aureus & Escherichia coli). The
gold nano particles have been deposited by “plasma sputtering” electrical glow
discharge of argon gas under constant pressure 10~ Bar and a range of 20 to 70
mA of electrical current discharge (deposition current). Pure and spherical
shapes of gold particles were obtained to study the effect of the deposition
current 20 to 70 mA and deposition of gold nano particles 1 to 15 nm on the
bacterial behavior through impact on antibiotics, and other circumstances such
as the pH circumstance pH = 3, 7, 9 and temperature 4, 37, 45 C°, also combined
effect of the gold nano particles and laser CO, with wavelength 10.6 nm and
output power Iwatt on bacteria. Then comparing these effects of gold without
using chemical methods or assisting agents (catalysis) to prepare it.

For this purpose two types of bacteria have been selected, one of them is
gram-positive staphylococcus aureus and the other is gram-negative Escherichia
coli because of the difference in their cell wall composition. In this research
twelve types of antibiotics were used, and it noted that bacterial response to the
antibiotics has been changed after depositing of gold nano particles and
changing of deposition current, but the efficiency of each antibiotic is differs
from one to another, in which the sensitivity of the staphylococcus aureus
bacteria is increased towards the Amoxicillin, Cephalothin, Piperacillin
,Carbenicillin antibiotics and decreased towards the Imipenem, Vancomycin ,
Cefotaxime, Ceftriaxone antibiotics, and its sensitivity is not changed towards
the Oxacillin, Penicillin G, Methicillin, Ampicillin/oxacillin antibiotics, while
the sensitivity of the Escherichia coli bacteria is increased by an increase in the
deposition thickness of gold nano particles and deposition current towards the
Ceftriaxone, Cefotaxime, Imipenem antibiotics and its resistant to the remaining

antibiotics, does not change even after adding gold nano particles.



On the other hand, we note an inhibitory effect on the bacteria growth that
deposited by gold at nano scale when implanted in the culture media with a
value of pH = 7 and incubating it at temperature degree of 37 C°, and the best
growth of bacteria has been noticed at these two values, and such effect is
increased by increasing the deposition thickness of gold particles, but the
deposition thickness at Inm remains more effective than others, and this
inhibitory effect appears more obviously on the bacterial growth when deposit to
the low deposition current. The effect of the other values of pH and temperature
does not change significantly with gold deposition or deposition current.

Exposure of the two types of bacteria after deposition of gold particles on it
to the CO, laser led to an increase of the inhibitory effect on the bacterial
growth, and the staphylococcus aureus bacteria appeared more sensitive
(inhibitory) than the Escherichia coli bacteria when exposed to laser and gold
together.

It has been concluded that gold nano particles have an obvious effect on the
bacteria, and the bacterial sensitivity against antibiotics changes according to the
antibiotic type. It also has an inhibitory effect on the bacterial growth and this
effect is increased when it is exposed to laser CO,, and from the microscopic
view AFM & TEM we note a contraction in the bacterial cell size, disturbed the
shape of bacteria and varied the aggregation nature of clusters. damage of the
cell wall and appearance of indentation on bacterial surface when a deposit of

gold particles and these effects increase by increasing the deposition thickness.



