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Abstract:

There is a great need for simple, affordable disease biomarker detection methods in low-resource
settings without the aid of costly and bulky instruments. Although numerous polydimethylsiloxane
(PDMS) and paper-based microfluidic devices have been developed to address this issue,
PDMS/paper hybrid systems that take advantage of both substrates are rarely reported. Herein, I
will highlight several low-cost paper/polymer hybrid microfluidic systems developed by my group
for rapid and sensitive disease diagnosis, especially in low-resource settings. For instance, paper
was used in a PDMS/paper hybrid microfluidic system integrated with loop-mediated DNA
isothermal amplification (LAMP) for rapid and sensitive multiplexed infectious disease diagnosis,
including meningitis (a global disease with high morbidity and mortality) and pertussis. The
introduction of paper into the microfluidic device enables stable test results over a much longer
period of time than a paper-free microfluidic system. Results can be observed by the naked eye.
Although this hybrid system does not require expensive instruments, its sensitivity is even higher
than conventional real-time PCR. Additionally, we have also developed a paper/PMMA hybrid
microfluidic immunosensing microplate for hepatitis B diagnosis. The unique funnel-shaped
microwell design enabled rapid antigen immobilization and efficient washing. Without any
specialized equipment, the limit of detection of 1.60 ng/mL hepatitis B surface antigen was

achieved within one hour, which is comparable to commercial kits using spectrophotometers.
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