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Introduction

Numerical simulations are a powerful tool for research and development.

We will see a few projects of developing medical devices, involving numerical
simulations.

Novoxel Company developed the Tixel®, a unique medical device for skin
aesthetic and medical treatments.

Dermafence 1s a startup company develops new formulations for treatment of skin
burns.

The team of Prof. D. Katoshevski from BGU and Dr. (MD) Yuval Cavari from
Soroka hospital 1s collaborating with Dr. (MD) Iris Little and Prof. Effie Gutmark
from U. of Cincinnati for developing a device for un-blocking and removing
secretions from airways (DURSA), which 1s based on Oscillating flow combined
with acoustics.
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Figure 1. Schematic diagram of three-layer skin.
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Thermal analysis
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Heat flux calculations

heat_flux = ff (nornal total heat flux) dA
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Point Graph: Temperature (degC)
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Point Graph: Temperature (degC)
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Dermafence F20

Time=3 s Surface: Temperature (degC) Contour: Temperature (degC) o
Time=0.1s Surface: Temperature (degC) Contour: Temperdiure (degC) @
70
=]
%1072 m 70
65
65
665
=3
| ss
S5 |
50
50 |
las
las T~
|20
|40
) 35
35
30 30
25 25
20 o 20
x10% m 100 m
Time=9s Surface: Temperature (degC) Contour: Temperdture (degC)

Time=6 s Surface: Temperature (degC) Contour: Temperdture (degC)

Temperature (degC)

35

30

25

20

70

60

55

50

45

40

33

30

25

Point Graph: Temperature (degC)

—_—1
2|

— 3

— 5

/_‘-—f"d_ﬂ_—'_f_‘_ —
1 1 1 1 1]
0 10 15 20 25 30
Time (s)
Time=12 s surface: Temperature (degC) Contour: Temperature (degC)

x10% m




Silverol
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Between epidermis and dermis

o After 4 sec.
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Between epidermis and dermis

o After 5 sec.
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Between dermis and subcutaneous

o After 9 sec.
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Between dermis and subcutaneous

e After 12 sec.
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Device for Un-blocking and Removing
Secretions from Airways (DURSA)

Team:

Soroka+BGU

Dr. (MD) Yuval Cavari
Prof. David Katoshevski

CCHM+ U. of C
Dr. (MD) Iris Little
Prof. Effie Gutmark




We combine fluid dynamics with acoustics and use
the combined waves 1n order to
un-blocksrelease the airways from mucus/secretion

Flow + Acoustics + Non-Newtonian Material
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