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Abstract

A low cost, simple and disposable microfluidic paper-based analytical device (uPAD) was
designed for determination of total ammonia nitrogen in saliva since ammonia content in
saliva is an indication of some oral diseases. The idea was to explore bromothymol blue
(BTB) as an acid-base indicator together with the volatility of molecular ammonia. So,
UPADs were assembled in a sandwich approach with a hydrophobic membrane (PTFE)
being sandwiched between two layers of hydrophilic filter paper. The sample was loaded
on the top hydrophilic layer, containing hydroxide to promote the conversion of
ammonium to molecular ammonia, which would then diffuse through the PTFE
membrane into the bottom hydrophilic layer, impregnated with BTB. The color change
was assessed after 5 minutes by scanning of the BTB impregnated zone of the bottom
layer. Linear relationship was established between the absorbance signal and the
concentration of ammonium/ammonia (12.5 - 150 mg/L). Under optimal conditions, the
detection limit was 3.7 mg/L with a repeatability of 2.8% RSD (n=10, 92.4 mg/L). The
developed method was applied to the determination of total ammonia nitrogen in saliva
samples directly, without sample preparation step. Analytical recoveries were performed
and a good average recovery was obtained (103+7%).
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