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Abstract 

A conductometric creatinine biosensor was prepared through creatinine deaminase entrapped 

into a polyvinyl alcohol/polyethyleneimine/gold nanoparticles composite film, previously 

deposited on the surface of a PDMS stamp and then, after glutaraldehyde coupling, 

transferred on interdigitated microelectrodes by contact printing method. The detection of 

creatinine in a sucrose background solution, revealed a wide linear calibration plot (10–600 

µM creatinine concentration range), with a limit of detection of 2 µM (S/N = 3), a good 

repeatability. The resulting creatinine biosensor exhibits a drastic increase of detection range 

compared to that of the biosensor prepared by simple dropping: 10–300 µM creatinine 

concentration range. The developed biosensor was validated by determining creatinine in 

spiked artificial blood serum. 

1. Introduction 

Creatinine, (2-amino-1-methyl-imidazolin-4-one) is the final product of creatine metabolism 

in mammals, which ocurs in skeletal muscles to release energy. It is extracted from the blood 

through renal function. Kidney problems, thyroid malfunction and muscular disorder lead to 

increase of creatinine concentration in blood, therefore measuring creatinine concentration in 

blood or in serum leads to diagnose those disorders. Its concentration in serum can arise from 

35 – 140 µM to 1 mM during kidney malfunction. However, it can fall below 40 µM due to 

decreasing of muscle mass [1]. It is usually determined by a spectrophotometric method based 

on the Jaffe’s reaction, despite the high volume of sample required and the poor selectivity of 
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