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• Various highly porous materials will be tested for different 
biomarkers to improve the selec�vity.
• An array of 50 sensors would be developed and translated into a 
portable and a wearable breath analyzer.
• Various sensing technologies would be combined in a single sensor 
array.

Tradi�onal methods for the detec�on and diagnosis of diseases are 
o�en invasive, expensive, painful and �me-consuming.

Breath analysis is a 
promising candidate to 
detect and monitor 
non-invasively various 
diseases at their earliest 
stages [1].

A sensor array offers 
many advantages over 
tradi�onal tools such as 
low cost, fast response, low power 
comsump�on and portability [2].

A sensor array was designed and fabricated by 
photolithography process on a 5 mm x 5 mm 
silicon substrate.

The sensor chip contains 4 sensors, 2 
temperature detectors and 1 hea�ng 
element. All of the components were made of 
Pla�num with a thickness of around 
200 μm. 
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Figure 4. a) Op�cal 
microscope analysis of a 
shadow mask design to 
deposit sensing materials 
on a sensor array using 
flame spray pyrolysis b) 
SEM analysis of ZnO film 
(5.6 μm) using the shadow 
mask c) Cross-sec�onal 
SEM analysis of 5.6 μm 
thick porous ZnO film d) 
SEM analysis of highly 
porous ZnO film.

Figure 1. Highly porous 
chemiresis�ve sensors in 
medical diagnos�cs.

Figure 2. The design of a sensor array 
with 4 sensors.

Figure 5. a) 20 ppb - 1 ppm Ethanol 
responses for ZnO b) for 1 nm 

NiO-ZnO at various temperatures c) 
Ethanol response to 2 ppb - 20 ppb 

Ethanol at 150 oC d) various gases to ZnO, 
1 nm NiO-ZnO and 6 nm NiO-ZnO at 30 oC.

Figure 3. Fabricated 
sensor array.


