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Pandemic problem with face masks and PPE M|

* Accidental contamination by
touching masks exposed to
Virus

 Masks have to be changed
often because of



PLASMALINE® -

INDUSTRIAL SOLUTION FOR COATING m

v Activation of surface

v’ Activation of precursor
v Controllable flows

v' Managed energy

v' Binding to surface

v' Cross-linking (if wanted)

v" In one single step

oo INDIRECT DBD PLASMA
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creation of plasma

* No arcing

* No fouling of electrodes

dielectric —

« Ambient T
* Continuous, atmospheric press

 Adaptable with nozzles for:
 Porous structures
 Wires and fibres
« Uneven shapes
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VIRUCIDAL COATINGS s LISTE NN

Wide range of chemistries tested:
Pure liquid chemicals Best Virucide LOG reduction Achieved
Solutions of natural compounds or
biomolecules

Commercial biocidal formulations
Drugs/Therapeutic agents
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Chemistries tested

15 —Chemistries Tested

Chemistries effective

Virucide Solution

Best LOG reduction achieved = \ethod detection limit
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Focus on citric acid

Week of project

o Excellent virucidal efficacy and non-irritant due to efficiency of plasma coating

o In the Annex 1 list of European Chemicals Agency for simplified market authorization
. It is an allowed food additive by the FDA and in Europe (E330)

e Notan active pharmaceutical ingredient

e  Surgical facemasks with MPG's citric acid coating are CE certified as medical devices
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MPG’s Virucidal coating reduces risk m

Untreated facemask fabric

Viruses:

* Non-enveloped MS2
* Enveloped ©®6
Standards used:

e ASTM E2721-16

* |SO 10705-1:1995
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Proven effective against SAR-COV-2virus m
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Plasma Coated Polypropylene Nonwovens

>98.6%

Reduction
in 30

minutes

Viral load on uncoated control

Sample with MPG Virucidal Coating

“MPG plasma treatment of non woven fabric
(Polypropylene, PP) with Citric Acid decreased SARS-
CoV-2 by at least 98.6% at the lowest concentration
and by at least 99.4% at the highest concentration.

The experiments have reached the limit of detection of
the log reduction, indicating that the reduction is likely
higher than the reported due to the limited sensitivity
of the experiment.”
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Efffective, Natural and Safe Virucidal mpg

* Natural, non toxic, environmentally friendly citric acid as virucidal

* No effect on people, tested and documented biocompatibility

e Facemask remains class | medical device




Biocompatibility Data m

molecular plasma group

Laborator Report reference*

Cytotoxicity per . Hohenstein -
1SO 10993-5:2009 OIS Germany 20.8.5.1280

Non-irritant non-toxic
REL/3971/2020/ RRC/ELB

Mucosa Irritation in-vivo Zero irritation even lcare - France MJ-PH-20
ISO 10993-10:2009 at 10X dose 0888 /889 /890
518398 20-1374-0,

Biochem - Italy  [518398_20-1375-0,
518398_20-1376-0,

Skin Irritation in-vivo Zero irritation even lcare - France Res-ic-is0-20-
ISO 10993-10:2009 at 10X dose -0898 /-889 /-890

Skin Sensitization in-vivo Zero sensitization
ISO 10993-10:2009 even at 10X dose




Mask Performance Data m

molecular plasma group

* Tested per EN 14683 standard

Verification Laboratory Report reference*

U2 Il - Eircadiel ey PASSED lcare - France  |1541Y-23A
(differential pressure)

unc h an ge d Type I/Il - Bacterial filtration |, oo lcare - France | 11541Y-2A
efficiency
Type IIR - Repellence (splash |PASSED CusFomers vssiE GaedrE MR
test) (by mask maker) |choice
Type I/1l - Microbial PASSED Customers' . L
cleanliness (Bioburden) (by mask maker) |choice ETSIEES Cl el




Stability Data m

molecular plasma group

Compliance
Requirement Verification* Current shelf life statement

* Shelf life and efficacy studies Virucidal effectveness on PHI 6 enveloped | YERTE oL "o NEEEE

virus after accelerated ageing.

Virucidal function packaging.

Medical Facemask (Citric acid has a negligible effect on ..
Same as original facemask.
performance polypropylene.

Facemasks with high/low dosis of virucidal

coating have passed EN 14683+AC:2019 Same as original facemask or up
tests after up to 5 years equivalent of to 5 years.

accelerated ageging.

The degradation of citric acid within the

expected use of the product should not be of
safety concern as these have been
considered in similar usage cases by FDA and
EFSA in order to allow Citric Acid as food
additive. Citric acid is stable below 70 °C.

The effectiveness of the citric acid virucidal
coating when exposed to high moisture
suffers a slow decay, but it outlasts the
recommended 4 hour wear time for single-
use face masks dictated by hygiene and/or
filtration efficiency parameters.

Use after packaging [Virucidal effectiveness on MS2 virus after Use within one month from
opening real time ageing. opening sealed packaging.

Biocompatibility Same as virucidal function.

Facemask wear time Same as original facemask.




Increased Safety with MPG Virucidal Coating m

 Coating on the outer layer of single
use face masks and PPE

 Does not change breathability

* Natural, non toxic, environmentally
friendly virucidal

e Using an innovative simple, reliable
and safe technology

* Documented results available



 PLASMA AND COATINGS FOR BIOMEDICAL APPLICATIONS mpc

ar plasma group

« Enhanced cell growth / adhesion
Scaffold engineering and treatment of implants

* Anti-biofouling & Biodegradable

To avoid non-specific binding and cell adhesion/growth

« Biomolecule immobilization — micro-patterning

Confidential and privileged



BIOACTIVE COATINGS m|

molecular plasma group

Bioactive surfaces and coatings (implants, 3D cell culture for drug screening)

Improved
adhesion and growth of

vascular smooth muscle cells

nnnnnnnnnnn

SE WD20.9mn 5.00kV x400 100um

-----------

SE WD20.8am 5.00kV x400 100um

Untreated
ePET

v" 3D cell culture (drug screening)

[1] H. Savoji et al., Macromol. Biosci. 2014, 14,1084.
[2] B. Nisol et al., Plasma Process. Polym. 2016, 13, 965.
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BIOACTIVE COATINGS m

PRO-BIOFILM COATINGS: ENHANCED CELL/BACTERIA ADHESION AND GROWTH
.

REALISTIC

S / Biofilm BIRSETSeREENINE

Plasma-
polymerized
PRO-Biofilm

coating

Planktonic

Bottom of the Bottom of the
well well .

Uncoated
Wells

molecular plasma group -

Antibiotic ° A Antibiotic
Antibiotic ) / .
*STS bacteria
s protected by

Bacteria biofilm
killed by
antibiotic

Real situation
of the

Bottom of the ] :
. — Eoiiem) Sl patient!l!

Confidential and privileged E. Sainz-Garcia et al. Applied Surf. Sci. 2022, 581, 152350.



ANTI-FOULING COATINGS

Plasma-polymerized poly(ethylene glycol)-like coatings
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Det Mag HV Spot WD  Scan 500.0pm Det Mag HV Spot WD Scan 20.0pm
ETD 200x30.0kV 20 97mm 3522 s 2 ETD 3000x300kV 2.0 97 mm 3522 s 2

= B. Nisol, C. Poleunis, P. Bertrand, F. Reniers, Plasma Process. Polym. 2010, 7, 715.

= B.Nisol, G. Oldenhove, N. Preyat, D. Monteyne, M. Moser, D. Perez-Morga, F. Reniers, Surf. Coat. Technol. 2014, 252, 126.
= B. Nisol, A. Meunier, C. Buess-Herman, F. Reniers, Plasma Process. Polym. 2015, 12, 991.

= B.Nisol, S. Watson, A. Meunier, D. Juncker, S. Lerouge, M. R. Wertheimer, Plasma Process. Polym. 2017, 15, e1700132

“Ghosts” in biological environments:

TOTAL inhibition of protein adsorption and cell adhesion
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Can be used in:

v' Catheters

v Implants and
biosensors

v Endovascular
prostheses

v" Microfluidic systems



BIODEGRADABLE COATINGS 28
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B. Nisol, S. Watson, S. Lerouge, M. R. Wertheimer, Plasma N 24 h q
Process. Polym. 2016, 13, 965. i 48h Increasing plasma energy per molecule

Can be used in:
APPLICATIONS v skin patches
v cardiac patches
v' ingestible drug delivery
systems
tissue engineering

v' Controlled drug delivery systems
v" Encapsulation of active molecules (slow release)

Ay
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ANTIBACTERIAL COATINGS

) ) H PLASTICS
Collaboration with PICC o ) ¥ INNOVATION

Antimicrobial coatings
using low temperature
atmospheric plasma
technology

Deposition of Nisine, Surfactine, Mycosubtiline

\_) Hochschule fiir Technik und Architektur Freiburg

Institute for

Applied Plastics Researc . o N “V*L)Ub | KIES
*

Surfactine Mycosubtiline
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BIOMOLECULE DEPOSITION m

BIOSENSORS, MICROFLUIDICS
COMPLEX BIOMOLECULES

ANTI-BIOFOULING Direct deposition of antibodies,
COATINGS peptides, proteins, DNA, ...

Protein- and cell-repellent surfaces

Ultr MB

olorimetric signal

e ——— Anti IgE-
10 00300 KV 0.0, ren 3525 & S ETD 3000x30.0kV 20 9.7 mm 35.22 5 2 BiO}in
B. Nisol et al. Surf. Coat. Technol. 2014, 252, 126. conjugate

MEDICAL DEVICE

C ibody:
Gold, Glass, C-Si wafer, Polymers (PM MA, PC, COC, pTFE...) : // goat origin IgGZittLi"t?u?:;ncl)gé epsilon chain

-
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BIOMOLECULE DEPOSITION m

BIOSENSORS, MICROFLUIDICS
COMPLEX BIOMOLECULES

ANTI-BIOFOULING Direct deposition of antibodies,
COATINGS peptides, proteins, DNA, ...

Protein- and cell-repellent surfaces

©- Reference only Ab deposition, 2 slm, 10 s @©- only Ab deposition, 4 slm, 10 s

ABSORBANCE

Det Mag HV Spot WD Scan
ETD 3000x30.0kV 20 9.7 mm 3522 &

B. Nisol et al. Surf. Coat. Technol. 2014, 252, 126.

30.00
TIME (MIN)

MEDICAL DEVICE
Gold, Glass, C-Si wafer, Polymers (PMMA, PC, COC, PTFE...)
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BIOMOLECULE DEPOSITION m

BIOSENSORS, MICROFLUIDICS

ANTI-BIOFOULING
COATINGS

Protein- and cell-repellent surfaces
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Vag HV Spot WD  Scan

Det M

20 97mm3522s N 2 ETD 3000x300kV 20 9.7 mm3522s
B. Nisol et al. Surf. Coat. Technol. 2014, 252, 126.

MICROPATTERNING:

SPECIFICALLY DESIGNED NOZZLE

MEDICAL DEVICE
Gold, Glass, C-Si wafer, Polymers (PMMA, PC, COC, PTFE...)
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THE "“MOLECULES"” IN MOLECULAR PLASMA

What type of molecules can graft on the surface?

* Thereis no restriction on the type of organic chemistry

Pure liquids, mixtures, emulsions, suspensions of nanoparticles, or polymer solutions

v

v

v

Adhesion improvement

Release coatings

Biomolecule immobilization

Anti-biofouling coatings e.g.

Virucidal coatings

Antimicrobial coatings

Confidential and privileged

e.g. hydrophilic, reactive functional groups (amine,
epoxy, acrylic, ...)

e.g. fluorinated & non-fluorinated molecules
e.g. antibodies, peptides, proteins, DNA,...
PEG-like, ...

e.g. citric acid, ...

e.g. antimicrobial peptides, quaternary ammonium



PLASMA COATING: ENERGY PER MOLECULE CONCEPT
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Plasma Power/Energy

Confidential and privileged



CE certified surgical facemasks available now m

« Hospital managers and Healthcare authorities can provide additional,
well perceived virucidal protection with relatively small investment

* Also valid for other exposed professionals and general public

Contact MPG for access to manufacturers of certified virucidal masks

Marcelo.milani@molecularplasmagroup.com
I I I +352 621666745 LU EMBOURG

www.molecularplasmagroup.com T E T P PER

www.linkedin.com/company/molecular-plasma-group/
molecular plasma group



