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3. Classification of plasma
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4. Cold atmospheric plasma (CAP)
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application fields of plasma technology
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Effect of plasma doses on tissue
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Medical devices of CAP

KINPen® MED by neoplas tools GmbH
(Greifswald,
Germany)

©Adtec Healthcare Ltd.

PlasmaDerm® FLEX 9060

PlasmaDerm® FLEX 9060



Phases of wound healing

e PR = - .o e N Inflammation ﬁ
® > RS o S e ® ‘@ g ‘o o

Q @ . o
" I et } |
Platelets Secrete Neutrophils (0-3 days) [ Monocytes (1-7 days)

- PDGF - Anti microbial activity ¥~ - Mf1: host defense,
- EGF - Secrete MMPs /. [ l§ phagocytose
- TGF-beta - Secrete TNF-q, IL- 1/4/6 .. neutrophils
- CXCL4 - Ma2: Produce growth
- PF4 | N/ factors (tissue repair
Coagulation and Hemostasis | | | i)y, AN
Proliferation Phase
/\
- ® o ° @
Inflammation ® e 2. @ e ereie
‘\" \_/—\

Fibroblast Pmlnferatlon . § — \ _/ TGF-B induced wound
Angiogenesis . : .
. . . . - Secrete Proteinase contraction and
Re-epithelialization _ Deposit ECM : FahVEC \-/é,/ - remodeing

.. Platelets ' Epithelial cells Neutrophil e  Bacteria

. Monocyte \ - Fibroblast ~—— Fibrin strands ~__~<_ Blood vessel



gation

@ Wound closing

A n()ﬂ
RAER0S
nunnomn
DARREAR
W e

Platelet aggre

©
c
0 C
c O
m)
2
0 o
e | W
S @)
co
Q i
O @©
ol t)n)hﬂ h n m n |
GhEcgsEbcenis 0O |
Crpbpenuatnts O o ;
e O 004
. @ r
C
5 0
- -
©
£ 2 v §
= .
bo Oc 0 =
= o= " N
—_— 530 ‘0 C
(C av 0 O
v i C ™
= B mv 0
T g E L
= 0 E 0 3
o & C 9
Y— =8
@)
7,
Q
7,
(¢
i -
(o



Phases of wound healing

The above phases are made up of following substages:

 Hemostasis In order to stop the bleeding, a rapid mechanism of constricting blood vessels to limit blood loss is needed. This is
what is referred to as hemostasis.

* Inflammation The body reacts to the injury in the form of inflammation. Although this is an important stage in the wound
healing process, if it is stretched for a long time, it can actually prevent regeneration.

* Proliferation and Migration During inflammation, the body releases several kinds of cells, which further migrate and
proliferate. While migration is a carefully coordinated movement of cells in a specific order, proliferation enhances hemostasis,
as cells further constrict the blood vessels.

* Angiogenesis The intact blood vessels undergo constriction to control blood loss, while the broken ones need to be repaired or
completely replaced with new ones. Angiogenesis or the process of formation of new blood vessels involves the synthesis of
many complex chemicals and marks the beginning of the Remodelling phase. The following animation depicts the process of
angiogenesis.

* Re-epithelialization After regrowing the veins, it’s time to regrow the skin. The epidermis is made up of cells called
keratinocytes which are forged and replenished during this stage. Re-epithelialization involves the creation of several layers
which provide protection and prevent fluid loss.

e Synthesis This is not a very clearly demarcated stage as the synthesis of new skin and veins often happens almost
simultaneously. The blood clotting factors (proteins) are essential throughout the process of wound healing.



Diabetic wound healing
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hyper-inflammation

apoptosis and pyroptosis

dysregulated cellular functions

reduced angiogenesis




molecular

NEERERINUE
Of healing

Improving Process
The

healing
process




Materials and methods

4 groups

. . . Diabetic treated With CAP for Diabetic treated With CAP for
COntrOI Diabetic with STZ 10S 20S



Materials and methods
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Materials and methods
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Electrical
characteristics

of FE-DBD

* Fig. 2.a Measurements of
voltage and current versus
time (ps) with a plasma
discharge for

 different values of the input
voltage

* Fig. 2.b Q -V relationship for
atmospheric pressure plasma
and room temperature in
different value of input voltage
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Inflammasome formation
Pro-caspase-1 cleavage
Pro-IL-1p
Pro-IL-18

Activated
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Pyroptosis
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https://www.cellsignal.com/pathways/necrotic-cell-death-pathway

pyroptosis

. is a type of
programmed necrotic cell
death that is activated upon
intracellular infections from
bacteria, viruses, fungi, and
protozoa in the presence of
pathogen-associated molecular
patterns (PAMPs) or cell-
derived damage-associated
molecular patterns (DAMPs).
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Effects of Plasma on
Wound Healing
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