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1. Introduction – Systems for wearable healthcare monitoring are always evolving, mainly due to the need 

for enhanced biological sensing. Technological advances in 

biosensing offer extraordinary opportunities to transfer technologies 

from a laboratory setting to clinical point-of-care applications. 

Recent developments in the field have focused on electrochemical 

and optical biosensing platforms. Unfortunately, these platforms 

offer relatively poor sensitivity for most of the clinically relevant 

targets that can be measured on the skin [1]. Research from our 

laboratory seeks to capitalize on analyte selective properties of 

biomaterials to achieve enhanced analyte adsorption, enrichment, and 

detection. Our goal is to develop a functionalized membrane 

integrated into a microfluidic sampling interface and use an 

electrochemical sensing unit for quantitation. 

 

2. Experimental – The polymer membrane was manufactured from a blend of Polycaprolactone (PCL) and 

Polyethylene oxide (PEO) through a solvent casting evaporation method. The microfluidic flow cell was 

developed using a Polyethylene terephthalate (PET) micropore array, a Poly (methyl methacrylate) PMMA 

body and 3D printed Polylactic acid (PLA) clamps. The micropore array chosen allows liquid to exit from 

all pores simultaneously imitating human perspiration. Laser Scribed Graphene (LSG) electrodes were 

fabricated out of polyimide films using a one-step manufacturing process producing a high-quality 

graphene-based material. 

 

3. Results and Discussion – Solvent casting technique showed to be an effective method to produce 

membranes with the desired physical properties (surface properties and wettability profile). Permeability 

data from the membrane “sandwiched” in the flow cell showed excellent permeation and media transfer 

efficiency with uniform pore activation for both active and passive sweat rates. 

 

4. Conclusions - Functionalized polymeric membranes presents an attractive alternative for analyte 

enrichment through selective molecule entrapment.  This aspect coupled with the ability to quantify 

electrical changes in the membrane for analyte quantification offers a novel sensing platform to be used in 

wearable technologies. 
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Image 1. Schematic representation of 

polymer membrane for targeted selection 

and enrichment.  


