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Development of a P3HT-Assisted Palladium Nanoparticle-Modified ITO Electrode for High-Performance Electrochemical Detection of 

Cholecalciferol

Diffusion coefficient: 1.147 x 10-6

Electroactive surface area: 0.2064 cm2

Roughness factor: 2.948

Surface coverage (Γ) = 3.45×10−9 mol /cm2

Γmolecules ​= 2.08×1015 molecules cm−2

Sensitivity = 26.164 µA/ng.mL-1/cm-2

Conclusion
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Concentration Studies

 LOD: 0.29 ng·mL⁻¹

 LDR: 0.05–50 ng·mL⁻¹ (DPV), 0.1–2 µM (CV)

 Capable of detecting trace levels of cholecalciferol

 Promising for non-invasive, sensitive, and cost-effective 

biomedical analysis

Recovery & Validation of Method

Interference & Selectivity

Y = 5.729x -0.2776

R2 = 0.999

LOD = 0.29 ng . mL-1

LOQ = 0.9 ng . mL-1

Y = 2.2008x -10.3

R2 = 0.99

LOD =  54.5 nM

LOQ = 165.3 nM 


