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Paper-based analytical devices (PADs) have been drawn much attention as new point-of-care diagnostics in recent
years, because PADs have many advantages such as cheap, easy to use, disposable, and portable. There have been
many studies on development of new prototype devices and fabrication methods. However, there have been few
studies on thermo-fluid control techniques. Since PAD is made of paper (porous media), the test fluid is transferred
by the capillary action through the paper. The flow speed of the test fluid can be passively controlled by varying the
wettability of the paper. A dissolvable sugar can be used as a passive stop valve. On the other hand, active
thermo-fluid control of the test fluid is still difficult, and the applications of PADs are limited. In our previous study,
we proposed the addition of an inkjet printed electric conductive pattern to PADs in order to expand their applications.

In this study, we used an electric conductive pattern as a heater to concentrate a solute in the test fluid on our PAD.
We prepared glucose solution of 1.0x10 g/cmd. This concentration is lower than the limit of detection concentration
(LOC) for the Benedict’s test. The glucose solution was poured on a piece of cellulose filter paper. When the paper was
heated by the inkjet printed heater, the solvent was evaporated, and then the concentration of the solute was increased.
The concentration of the solute can be controlled by varying the heated time. This is the operating principle of our
pre-concentrator using the inkjet printed heater. After the pre-concentration process, the Benedict’s test was conducted.
The Benedict’s test indicates the presence of reducing sugars such as glucose. When the mixture of a reducing sugar and
Benedict’s reagent is heated, copper (I) oxide (Cu2O) is precipitated as a brick-red powder. It was clarified that the LOC
of the Benedict’s test for the glucose solution was ca. 1.0x10 g/cm? in our setup from a preliminary experiment. For
the positive Benedict’s test, the solution had to be concentrated 10 times. The glucose solution was supplied from one
end of the filter paper, and was heated by the inkjet printed heater. Then, the concentration of glucose solution was
increased to LOD, and the glucose was detected by the Benedict’s test. By adding the electric conductive pattern to
PAD, the new function, detecting a solute with lower concentration than LOD, was realized on PAD.




