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Nightingale

Delivering plasma-medical research prototype

to practical use
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Preclinical Tests
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Preclinical Tests

Plasma did not
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cell-death in adutt
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Pilot Clinical Trial

Volunteer with 3-montir Diabetic Ulcer
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Pilot Céinical Trial

(General hospital, 120-500 beds)

Trauma wound (better and ready for graft in é weeks) s

Diabetic wound (closer in week 5)
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Business Model and Market Segmentation

. . A \ Rental Model
Min out Potential | L EN Revenue
Customers atient/month S s @ 10% Penetration (@10%)
P ' ° Revenue/month

Secondary hospital 83 10 ?ﬁ/ : Q;,OOO 11,620,000
(120-500) (\/
Primary hospital 732 5 (\9 732 )CX\ 250,000 36,600,000
(10-120) %
Community hospital 9800 & Qoo x1 150,000 147,000,000
(<10)
Q) >
Household 14,290 \Q @Q 400 pcm 571,600




CAPJ kINPen SteriPlas

Ar/He Ar/He Ar/He
$5/person/month N m%?A N/A N/A N/A




Manufacturing Certification by Engineering Production Equipment Madical (EPEM)

- Electrical safety test IEC 60601-1
and IEC 60601-1-2

- Software validation IEC 62304 f“’

Test Report

1A G. GALLIANO, 2 ~ 50144 FIRENZE

- By Elettra s.r.l. Testing Laboratory L '
Italy.
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Compact Air PlasmaCup ; ‘ o .... | COMPACT AR PLAGA I

Technical Features e - | )
Input Voltage: 220-240 Vac 50/60 Hz. rF B — ~ Y eference standard:..... | EN 62304:2006/A1:2015

Line protection Fuse: 2 x F2AL J— S . ; = — 7 ] IEC 62304:2006/A1:2015

Output RF Frequncy: Pulsed@iuSec - 93KHz A 3 i ‘

Air Flow : : B y = :

Transfer Mode: )
ou(pnt Power: . 2 - - ‘oster ... Doct. Eng. L. Donati (é"r‘n’d\!‘ b ftne
Power Line Abso 3 : « § ¢ oct. Eng. L. Spinell lFm\'nHa}

Class Protection and = B - IP) &

' swe

e 22/06/2020

Manufacturer Certification : SO 9001: 2015 EN 13485: 2016 ‘b‘
Reference Standard : EN 60601-1: 2006 / A11: 2011 / A1:20137 A12: 2014
EN 62304:2006/A1:2015 q

IEC 62304:2006/A1:2015
EN 60601-1-2: 2015
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Nightingale Delivered at Network J&)sp@?
PN
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Lamphun Hospital Sansai Hospital Phrae Hospital

Collecting data ‘ Collecting data Not interested
1 Feb 2021 22 Mar 2021 (17 Feb 2021)



Nightingale Current Phase

Prototype Manufacturing
374 Model 1SO-13485 -
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EGAT Research Center and Carbon Neutrality . @o
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® Establishing EGAT Research Center Q . - RBON i
SNEUTR/ _ITY

® Short-Medium-Long Term Strategies @Q

® |ndustrial Scale
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Where Plasma Technology Really Fit In?
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EGAT Plasma Fusion Long-Term Target

® Aimed for Fusion Power Plant

® Staring point on Thailand Tokamak 1 (China’s HT-6M
tokamak)

® Collaboration with Thailand Institute of Nuclear
Technology (TINT) and Institute of Plasma Physics%
Chinese Academy Of Sciences (ASIPP) (\/

® Plasma Diagnostic and Engineering Systems
Vacuum, DAQ and operating)




EGAT Plasma Application Medium-Term Target o \Q'.& \Q)
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Q) C\)Q CO conversions of the water-gas shift reaction for a DBD packed-bed reactor

(QQ &Q) using barium titanate, 3A zeolite and the MOF, HKUST-1 packing by thermal

(at 100 C) and plasma activation. (A Bogaerts et. al., The 2020 plasma catalysis
'&(b roadmap, J. Phys. D: Appl. Phys. 53 (2020) 443001 (51pp))



Plasma Technology for CO, Conversion Q’Q N
* DBD & BV\E)
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Energy efficiency (%)

Total conversion (%)
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Comparison of all data from ljterature f C@ splitting in different plasma reactors, illustrating the energy efficiency
and the energy cost as a function of, conversion (Bogaerts A and Centi G (2020) Plasma Technology for CO2 Conversion: A

Personal Perspective on Prospects and GagsyFront. Energy Res. 8:111.)
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Plasma Technology for H, Production

Energy yield
g(Hz)/kWh

Production method Ini&npositi KA ,é Production

® Target on small-scale (Distributed) production

(100-1500 kg(H,)/d)
Currently at 2 kg(H,)/d for plasma tech

Gas flow control

Dual chanel
power meter

Movable
plunger

Three stub Directional Circulator
tuner coupler with
water load
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Gaseous fuel

Conventional steam 60 Established
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reforming of ‘ industrial
methane (catal process
Electron b 4 + H20 3.6
radio
Dlel@ rrier \‘(bu CH4 + air 0.13 6.7
rge
ctric b rr CHy + CO2 0.25 5.2
scha
electnc ba CH4 + CO2/H20 0.5
dlsc
rge CH4 +CO2 0.4 17.3
% ng arc CH4 4+ H20 + air 40
TC CH, + H-0O L ajr 2R()
al-cylinder-based CHs 4+ CO2 + H20 180 42.9
icrowave plasma
Waveguide supplied CH4 + H20 169 62.8

esonant-cavity-based
microwave plasma
with catalyst

Conventional and plasma methods(% prod& Comparison of the hydrogen production rates and energy vyields. (J Mizeraczyk and M
Jasinski, Plasma processing methods for hydrogen@duct/on, Eur. Phys. J. Appl. Phys. (2016) 75: 24702 )
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Summary

Pathways to Plasma Technology Commercialization for
Sustainable Future

Spin-Off & Start-Up Company
® Business model

Funding

Convincing Partners
Regulation

EGAT Enterprise
® (Candidate for medium- and long- Tarrr strategies
® Feasibility and Upscaling
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