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Abstract

This article proposes a paper-based microfluidic chip that can non-invasively measure glucose with optical detection technique using NIR. This paper
chip is disposable, portable, low-cost, lightweight, and suitable for point-of-care and cost-effective tests. This paper chip is fabricated with a kind of
photoresist that is used in the publishing industry called UV curable resin. This method is chip, simple, and suitable for mass production. This paper
chip is used for measuring glucose non-invasively and an interface sensor is designed with an NIR technique that can measure glucose concentration
between 60 to 500 mg/dl with voltage range of 630 to 730 mV.
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1-  Introduction
Paper-based microfluidics provides a new research field for investigating the movement and analysis of fluid on paper substrates. It has been used for
health diagnosis, environmental monitoring, food safety, and quality control. Paper has attracted a lot of attention due to its many advantages such as
low cost, ease of use, portability, compatibility with all kinds of chemical and biochemical materials, easy to fluid flow without external force, etc.
Blood glucose detection plays an important role in the health of the patient because the glucose should be maintained in constant proportion of the
body. Diabetes patients measure their glucose levels several times a day. Conventional glucose measurement is invasive which is pain full and the risk
of infection is high. For solving this issue new methods are investigated to measure glucose non-invasively.

2-  Proposed Work and Methodology
In this article, the proposed fabrication method used UV-curable resins as photoresists for lithography process. This fabrication method is more accurate
than wax and has no extra equipment in comparison with other lithography techniques. The fabricated chip is then used to measure glucose using NIR
spectroscopy. 2 NIR LED and receiver are used to measure glucose differentially. One LED and receiver pair is used for eliminating paper scattering
and other pair is used for measuring glucose which is added to the paper. An interface circuit is designed with an AD620 amplifier and the final signal
is sent to the microcontroller unit (Arduino uno R3). The final results show by changing glucose concentration from 62.5 to 500 mg/dI the output voltage
changes between 630 to 730 mv.

3-  Conclusion
In this article, a new paper-based microfluidic fabrication method is proposed. This fabrication method is simple, high-resolution, low-cost, and suitable
for mass production. The fabricated chip is used for measuring glucose with NIR technique. This method is non-invasive that reduces infection risk and
it can measure glucose without any interface substance. The proposed chip can be advanced to measure multi-analyte simultaneously. this chip can be
used for point-of-care tests, food quality control, and water health.
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