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Abstract

Microfluidic paper-based analytical devices (UPADs) are an alternative technology
for fabricating simple, low-cost, portable and disposable platforms for clinical diagnosis in
developing countries. In this paper, wax dipping, a new method described by our group,
was used for fabricating the uPAD for blood separation. The final device was composed of
a blood separation membrane combined with patterned Whatman No.l1 paper. The
designed pattern was transferred onto paper by dipping an assembly iron mold into
melted wax. The optimal melting temperature was in the range of 120-130 °C, and the
optimal dipping time was 1 second. The smallest hydrophilic channel that could be
created by the wax dipping method was 639 + 7 pm in size. The reproducibility of the
MPAD fabrication for hydrophilic channel width of the test zone and sample zone was
1.48% and 6.30%, respectively.

The LF1-uPAD was shown to be functional with human whole blood of 24-55%
hematocrit without dilution, and effectively separated blood cells from plasma within 2
minutes when blood volumes 15-22 pL were added to the device. Microscopy was used
to confirm that the device isolated plasma with high purity and showed no blood cells or
cell hemolysis at the detection zone of the PPAD. The colorimetric measurement
reproducibility on the YPAD was 2.62 % (n =10) and 5.84% (n =30) for within-day and
between day precision, respectively. The efficiency of blood separation on pYPAD was
studied by plasma protein detection using the bromocresol green (BCG) colorimetric assay.
The results revealed that protein detection on the pPAD was not significantly different
from the conventional method (p > 0.05, pair t-test). Our proposed blood separation on
MPAD has the potential for reducing turnaround time, sample volume, sample preparation
and detection processes for clinical diagnosis and point-of care testing, especially in

developing countries.
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