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Polycyclic aromatic hydrocarbons (PAHs) are environmental pollutants with carcinogenic
potential, originating from both natural and anthropogenic sources'. Their detection is
challenging due to their chemical stability, low vapor pressure, and complex mixtures in
environmental samples®3. This study presents the development of a paper-based microfluidic
analytical device for the efficient detection of PAHs using horseradish peroxidase (HRP) and
hydrogen peroxide as catalytic agents, coupled with 3,3'5,5'-tetramethylbenzidine as a
chromogenic substrate using USB camera. The objectives include evaluating the effect of paper
device diameter on reaction dispersion, determining the response to varying PAH
concentrations, and assessing HRP enzymatic activity over time. Experimental results indicate
that a 4 mm device diameter provides optimal reaction stability for naphthalene and pyrene,
and 3 mm is the optimal diameter for benz[a]anthracene. Calibration curves were constructed
for naphthalene (0-200 mM), pyrene (0-200 mM), and benz[a]anthracene (0-80 mM), with
strong linear relationships between color intensity and concentration (R? > 0.91). Enzymatic
activity remained effective for up to 96 hours, demonstrating the sensor’s robustness and
stability. This cost-effective, portable device offers a promising approach for rapid and precise
PAH detection in environmental monitoring.
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