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Gas Sensor Market Forecast
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Total Gas Sensors, Detectors, and Analyzers Market
(Global)
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Gas Sensors Market: Percent Revenue Breakdown (2014)
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Asthma & COPD K]ST
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Conventional IVD Trend of Lung Disease
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New IVD of Lung Disease
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Diabetic ketoacidosis

Rotten Apples
(B AHELS)

(M2 ArLp =l AL)
Urine-like
(2F @A)

Fetor hepaticus
(4 )
Sewer-like

(8t4=T)

Renal failure

REFES

Liver failure
(UHEEE)

Lung abscess
(HsLT)

T2 HEo ofst Haolut stxto| @ £ sk X0
T
I Toluene (C4HsCH,) 1 ~ 20 ppb 10 ~ 100 ppb
Sk & Acetone (CH;CooH,) 300 ~ 900 ppb 1800 ppb
MEE S Ammonia (NH;) 29 ~ 688 ppb 820 ppb ~ 14.7 ppm
Gkl Tsin;?ennee (%:IF;;; 13782 ppppbb ;35(5) EEE
T4 Nitrogen Monoxide (NO) 5~ 8 ppb 80 ~ 110 ppb
T Hydrogen Sulfide (H,S) 50 ~ 80 ppb

80 ppb ~ 2 ppb



Biomarker of Asthma & COPD
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COPD Table I. VOCs 1n breath 1dentified by published studies as
potential diagnostic markers of oxidative stress in various
COPD Patients Healthy People diseases
Cco 5.99+0.5 ppm 2.8+0.2 ppm Disorders VOCs detected Study
NO 11.86+1.27 ppb 6.7+0.09 Ppb Breast cancer Alkanes . Phl“lpS M etal 2003
— — monomethylated [68]
C,H, 2.77+0.35 ppb 0.88+0.09 ppb alkanes

8-Isoprostane

40+3.1 pg/ml

10.8+0.8 pg/ml

Asthma

NO, pentane, ethane,

8-1soprostane

Olopade CO 1997
[69], Pared1 P 2000

Malondialdehyde 57.2+2.4 nmol/L 12.1£1.8 nmol/L [70]. Montuschi P
9]
Hexanal 63.5+4.4 nmol/L 17.7+5 nmol/L 2000 [71]
Aldehyde Chronic obstructive ~ NO, CO, H202, Corradi 1999 [72],
Heptanal 26.6+3.9 nmol/L 14.2£3.5 nmol/L pulmonary disease alkanes, aldehydes, 2003, Van Beurden
Nonanal 20.4+1.8 nmol/L 18.7+0.9 nmol/L (COPD) SHUO EVsne 2002 [73]

Asthma

Angma, 1schemic
heart disease

Hepatic coma

Alkanes, methylated
alkanes [22

Methyl-mercaptan,
dimethyle sulphide

Phillips M 2003

Hisamura M 1979
[45]. Kaji H 1978

Diabetes mellitus Acetone, ethanol, Novak BJ 2007 [74].
co 5.620.6 ppm 1.5£0.1 ppm methyl nitrate Galassett: PR 2005
70~80 ppb 10 ppb Schizophrenia Carbon disulphide, Phillips M 1993 [75]
NO Pentane, ethane
14.7+1.7 ppb 8.6+0.5 ppb , A ,
Cystic fibrosis Carbonyl sulphide, Phillips M 2004 [76]
C,H, 2.06+0.3 ppb 0.88+0.09 ppb alkanes
8-Isoprostane 48.9+5 pg/ml 15.8+1.6 pg/ml Allograft rejection Carbonyl sulphide Studer SM 2001 [77]
Rheumatoid arthritis ~ Pentane Humad S 1988 [78]

Pentane

8.4%+2.9 nmol/L

2.6+0.2 nmol/L

Volatile Organic Compounds as Diagnostic Biomarkers in
Gastrointestinal and Liver Diseases
J. Gastrointestin Liver Djs. 18 (2009) 337
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Current Issue of IVD Gas Sensor
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« All of the Organic & Inorganic gases are detected.



Available Breath Gas Analyzer K]ST

O AHESE 227|712 5-37(|2] SOiE 20zt 2
027|282 XX Bt TIA0| motEle 2 OFS 2 7|7t ™7 2 Q.
O ZHTICHO| Hetd 2 SFatA 7|0 HEHEZRT 0|g = JEE MA Ofgfo] 7|8t 2 7|7tA -7 EQ
S NIOX MINO ANALYZER | -1k NO Breath mBA-400 BMC-2000 Bedfont Micro
CLD 88 sp
1] o 0= . &= o= 0=
s o ECO PHYSIcs 0| EE/0FCOSMED e SENKO Confis
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A

d=tA FeNO NO NO NH CcoO CcoO
3
E=PpAR=:Rs 5-300ppb 0.1-5000ppb 5-300ppb 0-150ppm 0-500ppm 0-250ppm
ESENE= DN S5ppb 0.06ppb Sppb 16ppm Tppm Tppm
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Invention 1: NO Gas Sensor m.,.E]ST

[ NO Gas Sensor : X|2 AX| & : ~0.01ppm
« SWCNT EHOf| Defect(Opened hole)E EA|7H H{EHZAO| F7t
« NO GasOll Tt HHS 3! MEHM S 2Q|8fi Defect”} &A=l SWCNTOI| Amine?| 7|53t M 2|
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Performance of NO Sensor (Selectivity)
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O Control of the No. of Amines
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Performance of NO Sensor (Sensitivity) K]ST

O PEI - SWCNT Sensor
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O PEI - Defective SWCNT Sensor
8
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Invention 2: CO Gas Sensor

0 CO Gas Sensor : £|& HX| & : ~1ppm
« SWCNT EHR{0| 2 Lt= 2 XHAu nanoparticle)E 7| s2HAAH 57| 52| CO Gas A7t & L= X0 S
« SXEl CO Gas 2 AF2F SWCNT AFO|OfA| Charge transfer 244

« 57| 2| CO GasE AAISHA &[H H7| H==7t Hat
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Selectivity of CO Gas Sensor
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Performance of CO Sensor (Selectivity & Sensitivity) K]ST

[ Cross Response at 2 ppm
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Composite Breath Disease Diagnosis System Prototype K]ST
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Pressure Suction pump Input
sensor DC 5V Jack
LCD Display Temp./RH.
(NO, CO) Sensor
RS232C
port MCU
RS232 port
Function Reset switch

Button switch
System

Exhaust gas control board

2x2 sensor
Gas chamber 3x3 sensor module Modu}e
o] MHLlof| E0{Z (TOP view)

(Reserbier) )
0lI’8 (bottom view)
Gas Inlet

Inlet gas filter
(NO, CO)

|$Gas Inlet 9/X[0]] &At



Composite Breath Disease Diagnosis System Prototype K]
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