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Fig. 1 Wearable microfluidics system for glucose and lactic monitoring: (A) microfluidic device for continuous

monitoring of dialysate, (B) measuring tissue glucose and lactate levels in dialysate during the cycling proto-

col, and (C) glucose and lactate levels during exercise phase of cycling protocol "’
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Fig. 2 Wearable microfluidic system for sweat pH monitoring: ( A) image of micro-fluidic platform,
(B) micro-fluidic platform fabrication process, and (C) image of micro-fluidic system integrated into a wrist-

band'?). PMMA : Poly( methylmethacrylate) ; TPA ; Pressure-sensitive adhesive.
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Fig.3 Polydimethylsiloxane ( PDMS) -based wearable microfluidic system for sweat pH monitoring: ( A) sche-
matic of the microfluidic device composed of PDMS channel, CO,H azo-silk, and an inlet/outlet, and (B)

optofluidic device setup®’
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Fig.4 Polymer-based multi-layer wearable microfluidic system for sweat Na® monitoring; (A) dual screen-

printed electrodes on a polyethylene terephthalate (PET) substrate, (B) different layers employed to build up
microfluidics collecting system, and ( C) microfluidic chip positioned on upper arm of subject’
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Fig.5 Variable kinds of microneedles: (A) metal conical®™ | (B) off-centered volcano
style'™ | (C) Citadel-style"®, and (D) sawtooth-style'™’
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Fig.6 Wearable drug delivery system: (A) drug loaded wearable devices that can be attached to the finger.

Finger flexion triggers the promoted release to skin; (B) the drug loaded wearable device integrates with a

. 6]
microneedle array
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Recent Development of Wearable Microfluidics Applied in
Body Fluid Testing and Drug Delivery

FAN Yi-Qiang, GAO Feng, WANG Mei, ZHUANG Jian, TANG Gang” , ZHANG Ya-Jun
(School of Mechanical and Electrical Engineering, Beijing University of Chemical Science, Beijing 100029, China)

Abstract Wearable microfluidics have wide applications in medical, sports and military field. With the help
of wearable microfluidics, through the direct physical contact between the chip and skin, the pH, glucose,
lactate,, sodium/potassium, calcium and heavy metal in the body fluid can be detected from sweat, tear and
saliva without puncture for blood. And these information are of great importance for the monitoring of vital
signs and disease diagnosis. This paper introduced the most recent development and applications of the
wearable microfluidics in the body fluid testing and drug delivery. The up-to-date research development for the
drug delivery using wearable microfluidics was also briefly introduced in this article. The forecast of the
emerging trend for wearable microfluidics and discussion of potential technique barriers was also provided at
the end of this article.
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