©
2020 2023

Study on a biosensor for kidney function testing using enzyme-modified
silk-fibroin films
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We fabricated enzyme membranes for the detection of the kidney function
markers creatinine and urea and applied them to an extended gate FET biosensor. Creatinine deiminase
and urease were used as the enzymes for creatinine and urea. A biocompatible silk fibroin was used
for the immobilization of the enzymes on the extended gate electrode. Prototype creatinine and urea
sensors were fabricated and the former was sensitive to creatinine concentrations ranging from 0.01
to 0.3 mg/mL and the latter to urea concentrations ranging from 0.1 to 10 mg/mL. The normal values

for blood creatinine are less than 0.012 mg/mL for men and 0.01 mg/mL for women, while the normal
value for blood urea nitrogen is less than 0.2 mg/mL. Therefore, the prototype sensors were able to

measure concentrations above normal levels.
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