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Fabrication of paper-based lab-on-a-chip by printing SU-8 polymer
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Abstract

Nowadays, lab-on-a-chip which integrates the functions of laboratory into a compact chip is
attracting a lot of interest from scientific community, since it can perform chemical detection or disease
diagnostics at the point of care. Generally, it consists of several micro-channels and wells that contain
detection chemicals or biological molecules (i.e. protein and DNA). When the sample flows into micro-
channels, the target substance mixes with the detection substances causing some physical changes, for
instance, color change. Therefore, type of the target substance (i.e. chemical or disease) can be identified.
Generally, the lab-on-a-chip is often fabricated on glass or plastic templates. Recently, filter paper has
been employed as the template to reduce cost resulting in a more widespread usage of the lab-on-a-chip
especially in developing countries. Previously, several methods have been proposed to fabricate the
micro-channels and wells in the production of the paper-based lab-on-a-chip such as photolithography
using SU-8 polymer [1], wax printing in a laser printer [2], polydimethylsiloxane (PDMS) printing in a
modified plotter [3], hydrophobization agent of Alkenyl ketene dimer printing in an inkjet printer [4] etc. In
this work, we studied a fabrication of paper-based lab-on-a-chip fabrication using an inkjet printer to print
SU-8 polymer. The advantages of the proposed method are inexpensive equipment and its simple
procedures. This study aims to determine the suitable parameters in the fabrication process and test the
developed prototypes.

In the fabrication process, a piezoelectric inkjet printer (Epson, T13) was used to print the pattern
of micro-channels and wells on a filter paper (Whatman, Grade 1) using SU-8 (Microchem, SU-8 2010) as
ink. SU-8 is a polymer that can be hardened when exposed to UV light. In this research, three key
conditions in the fabrication process: the concentration of SU-8 in cyclopentanone solvent, the width of
the micro-channel wall and the printing time, are determined in order to fabricate micro-channels and
wells that can prevent the water leakage. According to the experimental results, the three suitable
conditions are as follows; the concentration of SU-8 in solvent: 1 to 10, the width of the micro-channel
wall: at least 3 mm and the printing time: 3 times and more. The micro-channels and wells fabricated with
these conditions were found to transport the water without leakage. This proposed scheme provides an
alternative to low cost and simple manufacturing of the paper-based lab-on-a-chip.

Keywords: lab-on-a-chip, micro-channel, inkjet printer, SU-8
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