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Amel Zerrouki has defended her Ph. D thesis on 29 August 2016 at the main meeting room of the Faculty
of Engineering of Ehime University during the requested time in the presence of the ful] jury.

The presentation has been considered very clear and very pedagogic. It is based on a very good selection
of slides well representative of the multiple interesting aspects of her research works.

The jury has underlined the very high quality and quantity of the research works undertaken in the frame
work of the joint supervision between Toulouse and Ehime Universities supported by Erasmus Mundus
Program. The scientific rigor of the candidate, her strong ability to conduct the research works and to
analyze the obtained results enabled her to develop a very original and promising tool of Monte Carlo
simulation of the membrane poration for plasma gene transfection application.

Amel Zerrouki has brilliantly responded to the numerous interesting questions of the jury members thus
showing her great skills, her scientific maturity and her perfect mastery of the subject of research.
Consequently the jury awarded to Amel Zerrouki the title of Doctor of Ehime University. In the same

time, the jury congratulated Amel Zerrouki for the excellence of her research works.

The contents of Amel Zerrouki’s thesis is as follows:
Gene transfection is a technique of deliberately introducing DNA into cells through the membrane. The

cold atmospheric plasma CAP is potentially a new alternative, safe and damage-free technique. It can lead
to a transient permeabilization of the cell membrane allowing processes of gene transfection in which
DNA and cells are both exposed to fluxes of active plasma species (electrons, ions, and neutral radicals).
The mechanisms of more particularly membrane poration are far to be clear and controlled. Therefore, the
aim of this thesis is to numerically study the mechanisms of plasma-induced membrane permeabilization
using a specific micro-air plasma. More precisely, is to develop and exploit a specific Monte Carlo
poration model. This model is aimed to simulate the pore formation of few nm of width through cell
membranes when irradiated by micro-air plasma. This developed model requires a prior input data on the

density of charged particles and the temperature of gas and electrons. Thus, an experimental
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