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Development of drug quantification method in blood by a simple visible
spectrometer
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We developed a simple estimation method using a point-of-care test kit for
urinary caffeine (CAF). CAF-spiked human serum was diluted with PBS and applied to the kit. After 5
min incubation, the kit was scanned by a scanner and the membrane image was processed with ImageJ.
When the 20-fold diluted serum was applied, serum samples with initial CAF concentration 25 and 50
ug/mL were CAF-negative and -positive, respectively. When the 100-fold diluted serum was applied,
none of the CAF-spiked serum samples gave positive. Therefore, we proposed the following test
procedure: i) 20-fold diluted serum was initially tested and ii) 100-fold diluted serum was
additionally tested when the initial result was CAF positive. Using this procedure, CAF
concentration is classified into 3 levels: <25, 25 to 100, and >100 ug/mL. The test procedure was
validated using postmortem heart blood from two cases of fatal CAF intoxication (CAF concentration:
276 and 175 ug/mL) and two cases of other intoxication.
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