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Abstract: The humans are under attack involving the hazardous environment and pathogen/biotoxin aerosol that is

realistic concerned. A portable, fast, reliable, and cheap Pathogen and Biotoxin Aerosol threat Detection(PBAD)

trigger is an important technology for detect-to-protect and detect-to-treat system because the man-made biological
terror is a fast and lethal infection. The ultraviolet C(UVC) wavelengths light source is key issue for PBAD that is
sensitive because of strong fluorescence cross section from fluorescent amino acids in proteins such as tryptophan

and tyrosine. The UVC-light emitting diode(LED) is emerging light source technology as alternative to laser or

lamps as they offer several advantages. This paper discussed about the design consideration of UVC-LED for the
PBAD system. The UVC-LED and PBAD technology, currently available or in development, are also discussed.

Keywords: Deep ultraviolet, Light emitting diode(LED). Pathogen, Biological aerosol, Detection system, Tactical

biological (TAC-BIO) sensor, 270 nm
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Fig. 1. Wide range ol applications depending on wavelengths

in UV [5-8].

250~405 nm :
260~300 nm :
300~320 nm :
365~400 nm
375~395 nm
390~410 nm :

Table 1. Comparison of UVC LED and UVC lamp [9-11].
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apgto] ol E47t Lolut, TR FY (300~400 nm)
I} 7R 9ol ZZe] 29| 1%t Y YAlEE
(fluorescence quantum efficiency, ¢F) E4o] o2t 1.8
9] FFE WsIoE ooj2E, WY} =2 Mo AJeioA
T &xXpt 7153 84S 41 ik

2. &g 24

2.1 SSAUX ZAIAAH

2.1.1 X1 LEDE 0188t WESATL ZAIALH

Table 2. The characteristics of category : bio-terrorist agents,
as species by the center for disease control [13].

Category : bio-terrorist agent

Size Characteristics

Rod shape: width 1.0~1.2 um,
length 3.0~ 5.0 um

Agent

Bacillus Anthracis

Yersinia pestis Oval. 1.0~2.0 um

(plague)
Clostridium Rod shape: width 0.8~ 1.3 um,
botulinum length 4.4~8.6 um

Rod shape: width 0.2 um,

‘rancisella tularensis
Francisells tulare length 0.7 um
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Fig. 2. Nominal detection architecture for defense of a military
airfiled against a biological attack [15].
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Fig. 3. The schematics of UV-LED based detection system [3].
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Fig. 4. The three diagonal lines represent the minimum

detection level at fluorescence excitation wavelengths of 290
nm, 340 nm, and 400 nm representatively [17].

Table 3. Classification of biological materials with deep UV
[18,19].

Excitation Emission

() (o) (pF* Agent
Tyrosine 275 303 14% Toxin
Bacteria
Tryptophan 287 348 13% Spore
Bacteria
NADH 340 470 1.9% (Spore)
(Protein)
Bacteria
Riboflavin 375 535 26% (Spore)
(Protein)

*¢F : Fluorescence Quantum Efficiency
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Table 4. Chemical composition for the various agents [19].

. NADH Riboflavin
0,
Protein (%) (%) %)
*Tp ~5
Toxin 100 SRS - -
*Tyr ~5
) *Trp 4
Bacteria 68 0.06 0.01
*Tyr 3.5
*Trp 4
Spore 74 0.0001 0.004
*Tyr 4
*Trp : tryptophan, Tyr: tyrosine
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Fig. 5. The 2nd generation TAC-BIO [21].
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Fig. 6. Tranmission(%) of (a) UV fused silica and (b) a type
of fluoropolymer (CYTOP) [25.26].
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3.1.2 CMUVT ZE2HE

CMUVT (compact mid-ultraviolet technology)
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Fig. 7. UV applications and required source power [30].
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Fig. 9. Typical radiation pattern of UVC LED with (a) flat
window, (b) ball lens, and (¢) hemispherical lens [7].
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=2
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Fig. 11. (a) Top view and (b) typical radiation pattern of
UVC-LED(LEUVA 77GO0OHFO00) with flat lens [33].
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Fig. 12. (a) Top view and (b) typical radiation pattern of
UVC-LED(CUDSIFIA) with flat lens [36].

2006'd UVC-LED 7j+S 4lgst A]2 Blo]QA|AL
Ciggt 71EAIEo] d# 7152 8802 UVC-LEDZ X
835171 el 45 71 972 AlSd ez Rsgsta Qlct
= d2olE W71 2 mW @ 20 mA(CUDBIF1A)Z
SMD Ef]& Al Folct [36,37].
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