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What is ultraviolet radiation (UV)e

UV is part of the electromagnetic spectrum emitted by the sun

ULTRAVIOLET VISIBLE INFRARED

-~ WAVELENGTH (nm)

UV radiation sources: Sun!
Man-made ultraviolet sources: UV lamps, arc welding, UV lasers



Ultraviolet effect on human

differ in a penetration and in an effect on biological organisms

Other than UVA- and UVB I'OdiCIﬁOﬂ, Eindringtiefe von UV-Strahlen in die Haut

the depth of penetration of UVC radiation | 400nm  300nm  254nm

into the human skin is very small. ot ¥ A A

The risk of skin cancer is therefore very low, 40 : 5 ;

even when exposed to intensive UVC radiation. 2g 9% _ 95% _ <1%
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wave and the strong energy of the UVC radiation Oberhaut J0

mainly causes a photo-chemical effect in the =
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How UV radiation is used Iin
medicine?¢
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UV radiation effect on human
bacteria’s, viruses and microbes

» The antiseptic effect of UV » The bactericidal curve displays the dependence of
radiation is mainly determined the proportion of dead microorganisms as a function
by photochemical reactions of UV radiation.

that result in irreversible
decrease of the affected
region and its disappearing

» The resistance of various types
of microorganisms to UV
radiation varies considerably:
from small doses for bacteria to
very large doses for spores and
protozod




UV radiation effect on
MICroorganisms

The effectiveness of a disinfection method based on UVC is connected to the dosage used

N- intensity of UV radiation [mMW/cm?2]
E =N XU t time of UV exposure [s]
E- irradiation dose [mJ/cm?2]

E is a measure of bactericidal energy transferred to microorganism.

With UV-C technology it is possible to destroy more than 99.9% of all pathogens
within seconds, without addition of chemicals, without harmful side effects,
inexpensively, highly efficiently and absolutely reliably.

Values of iradiation doses heeded for inactivating some of the microorganisms are
listed in Table



Iradiation doses needed for
inactivating 99.9% of the microorganisms
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Pseudomonas aeruginosa

Pseudomonas flourescens

salmonella anatum

salmonella derby
almonella enteritidis
almonella infantis
almonella paratyphi
almonella typhimurium
arcina lutea

Serratia marcescens

Shigella dysenteriae
higella flexneri

Shigella flexneri (paradysenteriae)
higella paradysenteriae
higella sonnei
pirillum rubrum

w
(6]

oo
N

H

N
@
>

wlPlPr N
ENHIENNIEN N

>
~

Pseudomonas aeruginosa | 2
20

taphylococcus albus
taphylococcus aureus
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treptococcus faecalis
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treptococcus hemolyticus
treptococcus lactis
treptococcus pyogenes
treptococcus viridans

N
N

IH

0,6-3,4

o
(62}

Saccharomyces cerevisiae
Saccharomyces cerevisiae
accharomyces ellipsoideus
Saccharomyces ellipsoideus
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Torula sphaerica
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Aspergillus amstelodami 66,7
Aspergillus glaucus
Cladosporium herbarum 60

Muscor mucedo 65

17194
17104

Aspergillus niger
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Coliphage 3,6-18,6
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Coxsackie virus type B-5
Hepatitis A

Influenza virus
Poliovirus

Poliovirus 1

Reovirus 1

Rotavirus

Rotavirus SA-11
Tobacco mosiac
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Cryptosporidium parvum

Giardia muris

Giardia lamblia(Lamblia intenstinalis)
Nematode eggs
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UV radiation effect on
Mmicroorganisms (continue)

The most harmful for human health are viruses and bacteria in the vegetative form,
such as

Salmonella typhosa (typhoid fever),

Vibrio cholerae (cholera),

Shigella dysenteriae (dysentery),

Hepatitis virus (viral Hypatit A),
Mycobacterium tuberculisias (tuberculosis),

Ve V- V¥

Pseudomonas aeruginosa



UV lamp vs 266 nm laser efficiency

315 400

Taken from http://medbe.ru/novinki/ultrafioletovaya-lampa-dlya-dezinfekisii-
pomeshcheniy-indigo-clean/




Milestones of development of laser
devices for UV treatment in Russio

Research on UV radiation freatment were conducted in major medical and research centers
and mainly in Prokhorov General Physics Institute in Moscow.

In 1994, a method was patented in Russia

1993-1999 1997-2003 1998-2003
Nitrogen laser at 337 nm Excimer laser at 248 nm Solid state laser at 266 nm

“ALMICIN" “MARIA" “AMULET”




Tuberculosis

Tuberculosis (TB) as the most stable form of disease accompanied with a whole
composition of pathogens. By testing on the TB, the test on the wide
composition of pathogens achieves.

Tuberculosis is spread through the air when people who have active TB in their
lungs cough, spit, speak, or sneeze.

The immune system either kills the germs, or "walls off" the TB bacilli, infroducing
them intfo a latent state for years.

The weakness of the immune system to fight against the TB bacilli leads to the
development of active disease, when 1B bacilli multiply and destroy the body.


https://en.wikipedia.org/wiki/Airborne_disease

Tuberculosis (GLOBAL tfacts)

> of the world's population is thought to be infected with TB

» In 2014, there were of active TB which resulted in

» TBis among the

aged 15-44
» About countries test
positive while population tests

positive by the tuberculin test
> someone in the world is infected with TB bacteria



Tuberculosis In the world

Tuberculosis (TB): New Cases in the 22 High-Burden Tuberculosis (TB): Top 10 Countries by New Cases per
Countries (HBCs), 2013 100,000 Population, 2013

India r 2,100,000
China 980,000

Nigeria NS 590,000

Global
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Pakistan _ 500,000 Swaziland
Indonesia | 460,000
South Africa | 450,000 Lesotho
Bangladesh NN 350,000
Philippines | 290,000 South Africa
Dem. Republic of the Congo _ 220,000
Ethiopia JEEME 210,000 Namibia
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Myanmar Il 200,000
Mozambique - 140,000
Russia Il 130,000
Vietnam Il 130,000 Total New TB Cases in the HBCs =

Kenya Ml 120,000 7,383,000 Zimbabwe
Brazil |l 93,000
Tanzania [l 81,000 Timor-Leste
Thailand |l 80,000
Zimbabwe |l 78,000 Kiribati
Uganda |l 62,000
Cambodia |l 61,000
Afghanistan |l 58,000

Djibouti

Mozambique

II

Dem. People's Republic of Korea

L

SOURCE: Kaiser Family Foundation, http://kff.org/globaldata/, based on WHO: Global Tuberculosis Report 2014, 2014; Global TB d SOURCE: Kaiser Family Foundation, http://kff.org/globaldata/, based on WHO: Global Tuberculosis Report 2014, 2014; Global TB
database, accessed Oct. 22, 2014. P database, accessed Oct. 22, 2014.




Tuberculosis (continue)

The main cause of TB iIs Mycobacierium tuberculosis, a small, aerobic,
nonmotile bacillus.

It is sufficiently resistant to environmental influences:

- in the river water it can persist for up to 5 months,
-In the ground 1-2 years,

- in the street dust - up to 10 days,
- in rooms with ambient light - more than a month.
It is well withstands heat up to 85 °© C and cooled to -200 ° C.

Ultraviolet Amulet rays sterilize it in 2-3 minutes.


https://en.wikipedia.org/wiki/Mycobacterium_tuberculosis
https://en.wikipedia.org/wiki/Aerobic_organism
https://en.wikipedia.org/wiki/Bacillus

Laser system “Amulet”

Description




"Amulet” clinical exam results in
comparison with conventional freat
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Clinical exams reports

Ha CerogMALMN A0HL MMEIOTCA MHOTONHCNEHHLIS Pe3YNbTaThl NPoBoAMBLIKXCA ¢ 90-x
rOAOB WCCNeAoBaHMIA, NOATBEPKAAIWME IDDEKTUBHOCTD NPUMEHeNHA YO NalepHoro
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socnanuTenbHbiMn Npoueccavn
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ht HCCHH [10 HHCTPYMEHTAM, IPHO0PAM, ANNAPATAM H MATEPHAIAM, TPUMEHSIEMbIM B K COMBNEHNO, NPAKTHYECIOMy PECIDOCTDBHEHINO STOMD, GE3YCNIOBNO, SDDEKTHEHOTD
METOAA NPENATCTBYET TO, YTO CEroaMa AnA YO NasepHoi TEpanin A0CTYNHLE MWL YCTAHOBKA
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2003-2007“Amulet”
N 2007-2011Talisman”

Despite the shown hi
performance during t

| GwiEr] [ | i o
The optical scheme Clj?ﬁ!ie]éser

was unable o survive in'the: = =2
conditions o fdfes oo i

This disadvantage become a
barrier for mass production.




“Talisman™ parameters

Wavelenght, nm 266
Average radiation power, m\W 3-10
Repetition rate, kHz 10-20
Pulse duration, ns 5-6
Output radiation Optical fiber
Optical fiber diameter 400-750
Required power, 220V/50Hz, W <200
Life time, hours >2000
Dimensions, mm 290x170x450

Weight, kg <12




“Talisman™ advantages

» Stable to outward forces optical scheme;
» Convenient and infuitive interface for medical and other staff;

» Equipped with new developed types of optical fibers with variety of
scatter's oriented for

i |Ungsl
- bronchus,
as well as targeted for wound surface treatments;

» Advanced hermeticity of the construction able to withstand while
sterilization by any cool evaporation methods



Challenges and perspectives

» State-of-the-art device designing &  » High export potential fo number of

styling g . countries especially in Africa and Asiq,
» EU certification / A o SN
» Organization of ‘productior market (for inflammatory.

ments, for the use in



Welcome to cooperation!



