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Elektromagnetisches Spektrum

Das flr den Menschen sichtbare Spektrum (Licht)
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255NM-405nm

UV LEDs perform a variety of functions

SOC will keep your life healthier,
scientific research deeper, and
environment cleaner with deep UV LEDs.

’
H

it

L

Detectio
[WUSOP-S6E]

Buiaym

[255nm/365nm]

Microcontaminatior

/ , i
255nm - 405nm

+ UV curing - Scientific analysis « Water / Surface / Air purification « Germicidal disinfection
* Clean room detection * and your own medical purpose
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Tel. +82-2-2106-7390 / FAX. +82-2-858-5537
www.biouvled.com/ www.biouviedstore.com
uvsales@acriche.com



UV-LED Applications

255 nm /365 nm Microcontamination Detection
225 - 280 nm Water pollution

365 - 375 nm UV Curing

265 - 405 nm Scientific Analysis

365 - 385 nm Banknote verification

310 - 405 nm Phototherapy

340 - 405 nm Crime Scene Inspection

395 - 405 nm UV Dental Whitening

Wechselwirkung Strahlung - Materie

Photonenfluss: 10 1° Photonen pro Watt




Absorptionsprozesse fur Licht
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Einordnung UV-Wellenlangen

Mame Abkirzung Wellenldngenberaich Photonenenergie
Mahes UV MUV 400 - 200 nm 3.10-620 eV
LW-A (Schwarzlicht) 380 - 315 nm 326 -394 eV
LY-B (Dormostrahlung) 315 - 280 nm 394-443 eV
LV-C 280 — 100 nm 4.43-12.40 eV
Fernes UV, Vakuum FLV, VUV 200—-10 nm 620-124 eV
LV
Extremes UV EUV, XUV 31 -1 M 40 -1240 eV

lonisationsenergie fur Wasserstoff 13,6 eV




Biologische Wirkung von UV-Strahlung

UV-A 315 - 380 nm

Wellen gelangen bis zur Lederhaut

Direkte Pigmentierung (Konformationsanderung des Melanins),
kurzfristige Braune

Schadigung der Kollagene (Alterung der Haut)
Hohes Melanomrisiko durch Bildung freier Radikale

Sind jedoch gering erythem (Sonnenbrand erzeugend)



Biologische Wirkung von UV-Strahlung

UV-B 280 - 315 nm

Direkte Pigmentierung in der Oberhaut (Melaninbildung),
langfristige Braunung mit echtem Lichtschutz

Dringen tief ein, stark erythemen Effekt (Sonnenbrand)

Vitamin D, Bildung in der Haut (nicht nur lebensnotwendig,
schutzt auch gegen Hautkrebs)



Biologische Wirkung von UV-Strahlung

UV-C 100 - 280 nm

Physikalische Entkeimungstechnik

280 nm Absorptionsmaxima der meisten Proteine (eingebaute
Aminosaure Tryptophan absorbiert UV)

265 nm starkste Schadigung von Nukleinsauren

245 nm Absorptionsmaximum der Nukleinsauren,
Absorptionsminimum fr Proteine, damit wird

bei 253 nm (Niederdruck Hg-Lampe) die Bestrahlung von
Proteinlosungen (z.B. Tierseren flr Zellkulturen) zur Inaktivierung
von Viren und Bakterien



How Germicidal UV (UVC) Eradicates Germs
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Germicidal ultraviolet (UVC) light kills cells by damaging their DNA. The light
initiates a reaction between two molecules of thymine, one of the bases that
make up DNA. UV light at this wavelength (shortwave UV or UVC) causes
adjacent thymine molecules on DNA to dimerize. The resulting thymine dimer is
very stable. If enough of these defects accumulate on a microorganism's DNA
its replication is inhibited, thereby rendering it harmless.



UV lrradiation Dosage Table

UV Tests by 253,7 nm

conducted by Light Sources Inc -
Orange, CT and verified by
American Ultraviolet Company -
Lebanon, IN revealed

that the American-Lights® lamp
produces 800puW/cm? @ 1' with
534FPM air flow at 55° F.

UV dose = UV intensity x time in
seconds.

To compute time needed to
inactivate germs in the following
chart at 1' distance divide the UV
dose by 800.

Example: for 90% Kkill factor of
Bacillus subtilis spores: 11,600
divided by 800 = 14.5 seconds.

Organisms: Energy Dosage of Ultraviolet radiation (UV dose)
in qu/cm2 needed for kill factor
0, 0
Bacteria (1 logg redf:;tion) 2 logg rgdfc):tlon)
Bacillus anthracis - Anthrax 4,520 8,700
Bacillus anthracis spores - Anthrax spores 24,320 46,200
Bacillus magaterium sp. (spores) 2,730 5,200
Bacillus magaterium sp. (veg.) 1,300 2,500
Bacillus paratyphusus 3,200 6,100
Bacillus subtilis spores 11,600 22,000
Bacillus subtilis 5,800 11,000
Clostridium tetani 13,000 22,000
Corynebacterium diphtheriae 3,370 6,510
Ebertelia typhosa 2,140 4,100
Escherichia coli 3,000 6,600
Leptospiracanicola - infectious Jaundice 3,150 6,000
Microccocus candidus 6,050 12,300
Microccocus sphaeroides 1,000 15,400
Mycobacterium tuberculosis 6,200 10,000
Neisseria catarrhalis 4,400 8,500
Phytomonas tumefaciens 4,400 8,000
Proteus vulgaris 3,000 6,600
Pseudomonas aeruginosa 5,500 10,500
Pseudomonas fluorescens 3,500 6,600
Salmonella enteritidis 4,000 7,600
Salmonela paratyphi - Enteric fever 3,200 6,100
Salmonella typhosa - Typhoid fever 2,150 4,100
Salmonelia typhimurium 8,000 15,200




Technische Anwendungen
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Technischer
Einsatz

Desinfektion.
Spektroskopie

Schwarzlicht
Fluoreszenz,
Phosphoreszenz.
Banknotenpriifung,
Herstellung
clektronischer
Leiterplatten
(Platinen),
Fotolithografie

Fotolithografie

EUV-Lithografie,
Réntgenmikroskop
ie. Nanoskopie



Absorptionsverhalten von Kunststoff-Bestandteilen:
Pigmente, Additive, Polymer-Matrix
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Modifikation von Polymeren durch

UV-Strahlung

Fragmentierung der
Polymerhauptkette h
Beispiel: PMMA
( =256 nm)
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Modifikation von Polymeren durch
UV-Strahlung
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UV curing, UV-Nanoimprint, Kleber, Druckfarben etc.




UV-Curing
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Laserablation von Polymeren

Zwei Mechanismen der Polymerablation:
1) Photochemisches Model der Photodekomposition
2) Photothermisches Model
Relevanz der Modelle variieren mit Wellenlange und der Natur der Polymers

Geeignete Wellenlangen: Excimerlaser bei 157 und 351 nm

Tabelle 1: Experimentell bestimmte Abtragsschwellen g; und optische Eindringtiefen a™.

Polymer Abtragsschwelle Optische Eindringtiefe
€ (ArF) / Jem?? g (KrF) / Jem™? o' (ArF) / pm o' (KrF) / pm

PDMS 0,156 0,973 0,128 0,691
PVA 0,128 0,500 0,151 1.122
PLA 0,005 0,121 0,191 2,228
PEEK amorph 0,046 0,495 0,060 0,506
PEEK kristallin 0,252 0,553 0,072 0,624
PC 0,099 0,213 0,060 0,410
PFA 1,545 4,565 1,221 5,380
PFA schwarz 0,689 - 1,398 -

PS 0,214 0,498 0,068 0,680
PMMA 0,002 0,221 0,071 0,939
Parylen 0,922 - 0,273 -

CocC 0,001 - 0,024 -

PET 0,112 - 0,074 -




Kunststoffbeschriftung mit UV-Licht

Beschriften von Kunststoffen konventionell mit 1064 und 532 nm
UV — 355 nm: licht reagiert direkt in photochemischer Reaktion
Keine Materialerhitzung und damit Beschadigung

Bei Kunststoffen mit z.B. Flammschutzmitteln dadurch bessere
Kontraste

Sehr hohe Bearbeitungsgeschwindigkeiten




Immuno Assay

Direkte Photoimmobilisierung von Biomolekilen tber p hotoaktivierbare
Gruppen, wie z.B. Benzophenone, die zur strukturier  ten Immobilisierung von
Antikdrpern wie PSA (Prostataspezifisches Antigen) auf Siliziumchips
eingesetzt wurden

F F
_C?_{G_IE‘J
M4, K %
1. spin coat : 0
F F

2. Trocknung 60 °C
3. hv 254 nm

Photoaktivierbares NHS-PFPA wird durch Photolyse be i 254 nm kovalent an eine Poly(styrol)-
Oberflache gebunden. An diesem Ankermolekul kbnnen B iomolekule, die Gber primare Amine
verfliigen z.B. das Enzy HRP immobilisiert werden.

Quelle: Elke Auguste Bremus-Kobberling, Diss 2004, Aachen



Development of Light sources

Light source efficiency o Year of invention
A Lumen/Watt White Power
LED
Metal halide
Standard rﬁ.f“"
100 — Light Sources ﬂ-;rw’""f ® 2010
E .
Fluorescent R
Al IF 1961
20 f/
1938 Mercury CFL
1981
2002
‘31904 =1
,- 1950 .=  Halogen
1879 :
" Incandescent 1ggﬁ

1950 2000



UV Lamps
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UV Lamps
Low Pressure Lamps

Useful Lamp Life - Hours
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UV-lamps - different characteristics

The light output at different wavelengths of 3 differently doped medium pressure
mercury lamps operating at 120 W/cm.
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Effectiveness

LAMP OUTPUT vs. EFFECTIVENESS
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Spectrum for an AlGaN-based UV LED

Intensity (a.u.)

300 320 340 360 280 400
Wavelength (nm)



Novel light sources

LED is the future

Why ?
Life time
Light efficacy

Colour

Dynamic effects

Creativity



Test, Measurement and Medical Driving the
Global LED Market

USD Millions

Source: Photonics Spectra



LED's on InGaN - Semiconductor Basis

40 mW bei 405 nm
Typ. 3.4V, 20 mA: 0.068 Watt
Eff.. ~ 60 %, 40 mW/sr
500 Stick EUR 39.99

370 mW bei 385 nm
Typ. 3.5V, 700 MW
Eff.: ~ 50 %

0.1 — 0.5 mW bei 255, 280 nm
Typ. 6 V, 25 mA: 0.150 Watt
Eff.: ~33 %



White light or LED (Blue or True UV)

Conventional UV lights use a high power
white light source that produces a wide
range of light waves

"Dichroic" filters are used to filter out
unwanted light

Unwanted light is reflected back inside
the head... that's why they can overheat!
These lights produce more blue ligh than
UV light

True UV LED's will never overheat
They produce almost ALL UV LIGHT
No costly filters required

These lights DO NOT produce blue
light

No reflected light

Unlimited operation before overheating
Instant on Effective UV Light!



The market for UV LED

Quelle: Nitride Semiconductors



Energiesparender, umweltfreundlicher
LED-UV Trockner von Ryobi

UV Trockener fur UV-Farbe
70-80% Stromeinsparung
Langere Lampenlebensdauer

Keine Ozonemission
(Ozonbildung bei <240nm)

Keine IR-Strahlung die
Drucktrager erhitzt (Folien etc)



NEO UV-LED hybrid UV curable printer with LED lamps
Sun, entrepreneurial company in Novosibirsk, Russia (2007)



UV Banknote Tester - UV-BET
produced by BIRD 2 Ltd.

(At irradiation of UVLED) (Closeup)



Mit LED's arbeiten Sie gut!

Viel Erfolg fur Ihre neuen
Anwendungen und Produkte



UvV-C

Germicidal
Ultraviolet

UV-B
Dangerous UV

UV-A
Blacklight UV

Types of UV-Light

UVC - shortwave UV, which includes germicidal
ultraviolet at 253.7nm wavelength - is used for air,
surface and water disinfection. Unintentional
overexposure to UV-C causes skin redness and eye
irritation, but does NOT cause skin cancer or
cataracts.

UV-B - A small, but dangerous part of sunlight. Most
solar UV-B is absorbed by the diminishing
atmospheric ozone layer. Prolonged exposure could
result in unhealthy effects on the skin and eyes.

UV-A - Long wave UV, also known as blacklight,
responsible for skin tanning is also used in medicine
to treat certain skin disorders.



Fighting infections with vitamin D

Two related pathways within the skin and
circulating  monocytes-macrophages are
highlighted. Sunlight converts 7-
dehydrocholesterol (7-DHC) in the skin to
vitamin D3, which is converted successively
to 25-hydroxy-D3 (25-D3) and then to 1,25-
dihydroxy-D3 (1,25-D3) within keratinocytes.
Sunlight also induces expression of the
vitamin D receptor (VDR). 1,25-D3 and the
VDR then together induce the expression of
the gene encoding the human antimicrobial
peptide LL-37. Vitamin D3 enters the
systemic circulation and is converted to 25-
D3 by the liver. Circulating monocytes are
activated by TLR2/1 agonists present on
specific microbes. The genes encoding VDR
and CYP 27B1 are induced. CYP27B1
converts 25-D3 from the circulation to 1,25-
D3, joins with the VDR and activates the gene
encoding LL-37, leading to an increase in
cellular LL-37 and enhanced microbicidal
activity of the phagocyte.



Germicidal UV Technology Aspects

Various applications of germicidal UV technology:

Direct air and surface sterilization by unprotected UV
lamps, which irradiate air and surfaces in direct view o f the
lamp.

Direct air and surface sterilization by unprotected UV

lamps, which irradiate air and surfaces in direct view o f the
lamp with reflector to intensify and direct the UV light to a
specific area.

Indirect air irradiation by enclosed UV lamps, which

irradiate the air that passes through the UV system moved

by a fan or the natural air convection. These units can’ t be
used for surface irradiation because the light is enclosed or
diffused so the unit can be on in occupied rooms.

UV water disinfection by enclosed UV lamps which irradiat e
rated water flow.



UV-LED typical parameters
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UV-LED typical parameters



