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Abstract
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Abstract:

Paper-based microfluidic devices (UPADs) have emerged as inexpensive and portable analytical
platforms for achieving qualitative and quantitative measurements of various analytes.
Fabrication of yPADs using wax printing method addresses well the simple, rapid and low-cost
fabrication. A pPAD design featuring a 96-well plate format was developed for the study of
CYP450 subtype 3A4 (CYP3AA4) activity using resorufin benzyl ether as a fluorogenic substrate.
Since CYP3A4 is the most abundantly expressed CYP450 isozymes and it has also been
involved in clinically significant drug-drug interaction. Thus, incorporation of CYP3A4 enzyme
screening at an early stage of drug discovery is preferable in order to avoid drug interactions.
The optimal condition for enzymatic assay was in 50 mM potassium phosphate buffer (pH 7.4)
containing 0.1 mM dithiothreitol, 1.3 mM NADPH and 0.02% poloxamer188, incubated at 37°C
for 30 min. Measurement of CYP3A4 activity on yPADs format using handheld fluorescence
microscope and the fluorescence intensity can be accurately quantified by taking a photo of the
test zone and measuring the intensity by image analysis freeware (ImagedJ). The method
provided comparable results with those obtained from microplate reader. Furthermore, CYP3A4
was immobilized in sol-gel and coated on yPADs. The immobilized enzyme was stable for 3
weeks (activities of 86.8%) at 4°C, which offered an increased storage stability comparing to the
free solution (activities of 14.9%). The limit of quantitation was 0.71 uM with good precision
(RSDs < 5.2%). The developed pPADs provide simplicity, low cost (cost~3 Baht/uPAD) and
portability and approaches green analytical chemistry. The method was successful applied for
enzyme kinetic study and assessment of drugs and herbal extracts in the alteration of CYP3A4

activity. Finally, it would be useful for assessment of potential new drug candidates.
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