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Answers to Questions about CLOUD-F civil applications

1. List of civil applications of CLOUD-F  

· Medical applications like microsurgery, eyes surgery, glaucoma treatment, tissue processing

· Aesthetic applications like skin rejuvenation, skin processing, wrinkles treatment, 
· Material processing of organic materials, plastics and glasses.

· Atmosphere measurement and pollutions control

· Laser assisted vision

· Night Illumination for surveillance thermal  cameras. 

· Laser Illumination for industrial thermal cameras. Inspection, Quality Control
2.  Medical applications for CLOUD-F:  
Ophthalmology Glaucoma surgery, Cataract treatment by micro processing of eyes tissue for release of intraocular pleasure, Microsurgery.
2.1 Reference: 

Company:   IOptima,   www.IOPtima.co.il
Cataract treatment by micro processing of eyes tissue for release of intraocular pleasure

Kiryat Atidim Building 3 Enterance 1  5Th floor   Tel Aviv, Israel 6158101

Contact:  Eran Kaplan,   R&D Director & Clinical Specialist, 
eran@ioptima.co.il   T: +972-73-2753436  M: +972-52-3414787
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2.2. Market size medical applications of CLOUD - F
$12.3 Billion Cataract Surgery Devices Market Outlook, 2024-2034: Burgeoning Awareness of Treatment Options Driving the Market at 3.46% CAGR. 
June 07, 2024
Reference:  https://www.globenewswire.com/news-release/2024/06/07/2895211/28124/en/12-3-Billion-Cataract-Surgery-Devices-Market-Outlook-2024-2034-Burgeoning-Awareness-of-Treatment-Options-Driving-the-Market-at-3-46-CAGR.html 

3.   Aesthetic applications for CLOUD – F :  

Appropriate wavelength, precisely controlled power and energy, high reliability of CLOUD-F make it an advanced and effective tool for some aesthetic procedures.

Carbon dioxide lasers can precisely remove thin layers of skin with minimal damage to the surrounding structures. CLOUD-F can treat sun damage, wrinkles, scars, warts, birthmarks and other skin conditions. CLOUD-F is effective for skin rejuvenation and skin tightening, This activities are being advanced with specialized laser treatment aesthetic companies.
3.1 References:
USA and Israel Aesthetic companies utilizing CO2 lasers type CLOUD-F are: 

1. DDC Technologies, Inc.  https://www.ddctech.com/     CEO: Dmitry Donskoy
       https://www.ddctech.com/collections/medical-and-aesthetic-lasers
2. Alma Lasers Ltd.   https://almalasers.com/    President & CEO: Lior Dayan
3. Active Optical Systems Ltd: https://active-lasers.co.il/about-us/    CEO: Gil Bidas

3.2 Market  

In general, there are more than 60 Aesthetic companies that incorporate lasers type CLOUD-F into their medical laser systems.

Ref:   https://www.medicalexpo.com/medical-manufacturer/co2-laser-63793.html  

          https://www.medicalexpo.com/medical-manufacturer/laser-2333.html?originalFilter=39374d3866572b79396a664f56764f4e55636177776b616f68584b53415375586b424e365333614353537853744c386f4f525834596a4e67715665656d363044566f6c61306f6b497938687a466c743054643439356365315276747546496c364e7a4351377a5943506f38674d614b50386174694970473543794a79465a786b723352534b444c5572685375414e79584f3143687142793275327143686b416b655337734a4538386d376e674e7873706141484e386c344331773534423867686730725361767959317a772f4e366b6d68383637336a44624e6739332b4c432b472b6d514d784c387943773d 

The market is very active.

Table: List of Aesthetic companies worldwide (partial, 60 companies) 
utilizing CO2 lasers type CLOUD-F

	Alcon 
	iVis Technologies  

	AMT Engineering  
	JEISYS Medical  

	ADSS Development
	Jena Surgical  

	Beijing Hoplaser
	Johnson & Johnson Vision  

	Medris Laser Technology
	Korea Meditech  

	Nubway S&T
	LASOTRONIX  

	Perfectlaser Technology 
	Lasram Laser  

	Sanhe Beauty 
	Leaflife Technology  

	Sincoheren 
	Limmer Laser 

	Stelle Laser Technology
	Lumenis https://lumenis.com/ 

	Taktvoll Technology 
	Lutronic  

	UNT Technology 
	LuxarCare  

	VCA Laser 
	Medelux  

	Winkonlaser Technology
	Miramhoo Aesthetics  

	Bioresearch
	OmniGuide  

	BISON Medical
	Philips Healthcare  

	Bluecore Company 
	Philips Volcano  

	Candela (a.k.a. Syneron)  https://candelamedical.com/ 
	Quanta System

	Choyang Medical Industry
	Sensus Healthcare  

	Convergent Dental
	ShanDong EXFU Lasers Technology  

	Creative Ilooda 
	Shanghai Apolo Medical Technology  

	CTL - Centre of Laser Technology - LASERINSTRUMENT 
	Shanghai Wonderful Opto-Electrics 

	Daeshin Enterprise 
	SLTL Medical  

	Deka 
	Spectranetics  

	Energist Medical Group
	Sunny Optoelectronic Technology  

	Faireal Medical Laser 
	Tentech  

	GIGAALASER
	UNION MEDICAL

	GoldenLaser
	Vertex Lasers  

	Hebei Zhemai Technology 
	Weifang KM Electronics 

	INTERmedic  
	Mingliang Electronics

	ITC - International Technology Corporation  
	WON Technology  

	
	


4. Material processing for CLOUD-F    

Material processing is very effective in the LWIR range, where glasses and plastics have higher absorption compared to absorption of fiber lasers.

4.1 References:
1. LaserOp Ltd. https://www.laserop.com/products.asp - Material Processing CO2 lasers    Contact: CEO Dr. Pinchas Agmon. 
2. Coherent  (f.k.a   O.R. Lasertechnologie GmbH  CEO Uri Resnik) 
Additive manufacturing, 3D metal printing.  
http://www.or-laser.com
https://www.thefabricator.com/additivereport/news/additive/coherent-acquires-o-r-lasertechnologie                                                    
4.2 Market  
Below is a partial list of American companies manufacturing industrial laser systems based on CO2 lasers type CLOUD-F. (the table includes references to most companies)

	Isotech, Inc.
Control Laser Corporation USA
Hai Tech Lasers, Inc.
Laser Marking Technologies LLC
TYKMA Electrox
Automark
Laserax
Access Laser Company
Adapt Laser Systems LLC
Automated Laser Corporation
Boss Laser, LLC
Boston Electronics
	Cincinnati Incorporated
Clark-MXR, Inc.
Control Micro Systems, Inc.
Domino Printing Sciences
Evergreen Laser Corporation
Hypertherm, Inc.
Innovar Systems Ltd.
Laser Photonics, LLC
Newport Corporation
Novanta Inc.
NTC America Corporation
Oxford Lasers, Inc.
	Potomac Photonics
ProPhotonix
Spectra Physics Lasers
TAMPOPRINT® International Corporation
TRUMPF, Inc.
Viavi Solutions
Novanta Photonics 



HYPERLINK "https://www.coherent.com/lasers/co2"

Coherent


Synrad

Rofin

FOBA 


References :  More information can be found at: https://www.iqsdirectory.com/co2-lasers/   and at https://www.iqsdirectory.com/co2-lasers/co2-lasers-2/ 

The market is very active.
5. Atmosphere sensing applications for CLOUD - F

Earth atmosphere is transparent in the LWIR spectral range, and this is extensively used for observation, remote sensing, atmosphere measurements, pollutions control, vegetation measurement.
CLOUD-F can be used for laser assisted vision and situation awareness, at low light conditions, at night, for extension of visual distance of thermal (night) cameras. Operation of CLOUD-F in conjunction with existing industrial thermal cameras allows for increase of distance, resolution and speed of thermal cameras. This can be used for improvement of observation systems installed in large storage and production facilities, in airports and in other large areas.
5.1 References
1. IARD SENSING SOLUTIONS LTD, Israel  http://www.iard.co.il/  
Contact: CEO  Dr. Yossi Bushlin
2. CI Systems Ltd , https://www.ci-systems.com 
CEO Dr. Robert Allen Buckwald
3. Ben-Gurion University of the Negev  https://www.bgu.ac.il/en/ 
5.2 Market review for CLOUD-F atmosphere monitoring and remote sensing (see market review for CITRON)
This civilian market application includes Atmospheric Monitoring, Climate Research, Weather Prediction and Forecasting. Cloud-Aerosol Lidar market was valued at US$ 261 million in 2023. 

It is a small part of LIDAR market, which is valued at US$3B at 2025.
https://www.grandviewresearch.com/industry-analysis/lidar-light-detection-and-ranging-market 

The remote sensing market is valued at USD13.2 billion in 2022.

 It includes agriculture, environmental monitoring, monitoring and analysis of natural resources, land use and climate change, water resources measurements, soil moisture measurements, crops and forest status, disasted management.

https://www.marketsandmarkets.com/Market-Reports/remote-sensing-services-market-87605355.html?gad_source=1&gclid=Cj0KCQiA0fu5BhDQARIsAMXUBOJ9gb8FLDbucwKxJu39z3_HBujdIhnyAKjpYigD54l6fDJm3Be-nfUaAkccEALw_wcB 

References: 

a) Airborne remote sensing measurements with pulsed CO2 lasers

              https://opg.optica.org/abstract.cfm?uri=CLEO-1982-FH6 

b) ref1 Remote sensing of vegetation stress using CO2 laser (per request)

c) ref2 CO2 Laser Spectrometer (per request)

d) ref3 Remote sensing of troposphere using CO2 laser (per request)

We conclude that CLOUD-F market potential for remote atmosphere measurement and remote sensing is more than $300M, and it is very versatile.

General conclusion: Civil market potential of compact versatile pulsed CO2 laser type CLOUD-F is extremely wide, promising and satisfactory for ARIEL Photonics business.   
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