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METHOD

In response to the pressing issue of poor posture stemming from prolonged desk work, this 

study introduces an innovative solution in the form of a flexible barium titanate-

poly(dimethylsiloxane) (BaTiO3 /PDMS) piezoelectric biosensor. Leveraging the unique 

properties of BaTiO3 , this biosensor holds promising potential to revolutionize posture 

correction strategies. Our research journey encompassed not only the synthesis of the 

BaTiO3 /PDMS composite but also involved a comprehensive analysis through various 

characterization techniques. We conducted COMSOL simulations, X-ray diffraction (XRD), 

transmission electron microscopy (TEM) analysis, and thermal evaporation to characterize 

the structural and functional properties of the biosensor. By integrating these diverse 

techniques, we gained valuable insights into the performance and behavior of the BaTiO3 

/PDMS composite, paving the way for further exploration and optimization of this 

transformative technology.

Figure 3. a) Hand-mixing Barium titanate (BT) nanoparticles with PDMS base polymer and 

curing agent ensures thorough dispersion, followed by pouring the mixture into a mold and 

curing for shape, and finally placing the cured solution onto a solid BaTiO3-PDMS wafer for 

stability. b) The real-life image depicts thermal evaporation enhancing the BaTiO3-PDMS 

composite's electrical properties, crucial for biosensor functionality.

Figure 2. Preparation of the BaTiO3 a) A blend containing barium acetate and acetic acid

was stirred on a hot plate. b) The blend was transferred onto an oven for further processing.

c) BaTiO3 hand washed with ethanol. d) purifying the mixture with an electrolysis machine.

e) Centrifugation aids in separation and purification. f) The culmination of the process yields 

the final product. In conclusion, the synthesis process involving spinning, oven placement, hand mixing, 

electrolysis, centrifugation, and purification yields high-quality BaTiO3 nanoparticles. 

These nanoparticles hold significant potential for diverse applications in electronics, 

sensors, and energy storage devices, thereby driving advancements in nanomaterial 

synthesis and utilization.
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Figure 5. a) Time-Dependent Floating Potential vs. Force (N) Graph b) Component 

Design in COMSOL Simulation c) Temporal Evolution of Sensor Image

Figure 6. a) The oscilloscope plot illustrates the output voltages of sensors, with purple 

lines denoting 35 wt% BaTiO3 and blue lines representing 30 wt% BaTiO3 sensors. b) 

The sensors image showcases the innovative Barium titanate-poly(dimethylsiloxane) 

BaTiO3 /PDMS) piezoelectric biosensor, highlighting its potential in addressing posture-

related challenges associated with extended desk work. They elucidate the biosensor's 

structure, operation, and the coating process via thermal evaporation, enhancing its 

functionality. This layer underscores the biosensor's versatility and effectiveness in 

addressing poor posture.

Figure 4. a) X-ray diffraction peaks of BaTiO3 b) TEM analysis image showcases 

selected BaTiO3 particles for measurement c) Measurement of selected BaTiO3 particles 

includes calculation of mean and standard deviation, crucial for characterization.
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