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Healthcare sector is gradually developing and in a constant need of new technologies 
appealing to daily needs and evolution of different diseases. A big potential, as well as 
a big challenge for the entirety of research community is to make novel methods that 
will help medical field experts in diagnosing through non-invasive methods different 
diseases.  
Human breath presents a bigger potential in diagnosis as it has a lot of biomarkers in 
it, therefore their detection could present a big opportunity to detect and determine 
physiological state, to diagnose diseases or even assess environmental exposure [1]. 
Different gases of different concentrations offer information to different diseases. For 
instance, in a recent study on volatile organic compounds in exhaled breath for lung 
cancer discrimination [2], it was determined that specific doses of 2-propanol have 
been found in patients of with lung cancer. Thus, another study could take place [3], 
therefore a MOX based sensor from TiO2 and coated with PTFE was made with the 
reason to detect different gases, 2-propanol being targeted as well. In the same way, 
another step of progress has been made in another study [4] where a TiO2 thin film 
nanostructure has been made and coated with PV4D4 to detect both NH3 which 
usually is associated with kidney failure and H2 which is associated not only with 
gastric and lower bowel diseases, but also in food industry with some defect canned 
products. 
 

 
 

Figure 1. Abstract concept on Human Breath’s biomarkers detectors and  
applied field [4] 

 

Thus the awareness of this potential technologies, progressing diseases and new 
methods to detect them beforehand remains to be researched further. Succeeding in 
this direction will benefit both researchers and medical experts as it will offer the 
possibility to improve further breath biomarker detectors and new data on human 
body.  
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Numerous nanomaterials have been investigated for the photocatalytic breakdown of 
antibiotics. These include graphene-based materials 1, metal oxides 2, or modified 
semiconductor materials including doping or functionalization mechanisms 3. Amongst 
a range of nanomaterials, TiO2 has garnered considerable interest due to its 
remarkable photocatalytic characteristics, facilitating the breakdown of organic 
contaminants when exposed to UV or visible light 4,5. In this work, a novel 
nanomaterial composed of TiO2 hollow microtetrapods with a wall thickness of only 
50 nm, with ZnTi3O8 intrusions is fabricated by Atomic Layer Deposition technique 6 
and its photocatalytic performance is investigated by degradation of tetracycline 
under visible or UV light irradiation. The Raman and XRD study showed the presence 


