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ABSTRACT - In this study, we have developed a fluorescence chromatographic assay for the quantification of
total cholesterol in serum, which is a well-known risk predictor for cardiovascular diseases. The new assay system
consists of a chromatographic strip in a cartridge, enzyme buffer containing cholesterol esterase, cholesterol oxidase,
horseradish peroxidase, and color developer AEC, and a laser fluorescence scanner. The correlation coefficient (r)
between cholesterol concentration and relative fluorescence units was 0.968 in the new assay, showing a reliable lin-
earity through the tested range of cholesterol. Recovery test and comparability with a Hitachi 747 instrument showed
106.5-94% and r = 0.939 (p<0.001), respectively. The new assay system for cholesterol was developed as a pre-POCT
platform conducted in clinics since it is fast (8 min) and uses a small volume of sample (5 pl), and it may be applied
for on-site diagnostics to replace expensive automated biochemical analyzer.
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Fig. 1. A schematic diagram of fluorescence cholesterol test strip.
1, sample application zone; 2, plastic housing upper panel; 3,
absorption pad; 4, sample pad; 5, enzymes line on nitrocellulose
membrane; 6, nitrocellulose membrane; 7, adhesive plastic back-
ing card; 8, plastic housing lower panel; 9, fluorescence scanning
window.
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Fig. 2. A scanning profile of the relative fluorescence unit with
the laser fluorescence scanner. solid line, 1 mg/ml; dash line, 2
mg/ml; dotted line, 4 mg/ml cholesterol.
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Fig. 3. The relationship of peak area and reading time (min) after
sample application.
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Fig. 4. A calibration curve obtained by plotting the peak area
against the concentration of cholesterol and CV (%) at different
concentrations of cholesterol.
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Table 1. Recovery performance of fluorescence cholesterol assay

Measured conc. Expected conc. Recovery
(mg/ml)’ (mg/ml) (%)
0.95 1.0 95.0
2.13 2.0 106.5
2.87 3.0 95.6
3.76 4.0 94.0

"Mean value was obtained from 10 independent experiments at
each different concentration of cholesterol.
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Fig. 5. A comparison of method between the spectroscopy assay
on Hitachi 747 analyzer and the fluorescence assay method from
serum samples.
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