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 Abstract – Microchannel arrays, built on a poly(dimethylsiloxane) matrix, have been integrated to polymeric light-emitting 

diodes using poly(3,6-bis-(3,7-dimethyl octyloxy)-p-phenylene vinylene) as active layer for microfluidic analysis purposes. The 
microchannel structures were fabricated pouring the PDMS prepolymer onto a negative metallic master, with 20 µm resolution, and 
baking at 60

o
C for two hours. The detection system was comprised by a PLED in a ITO/PEDOT/OC10-PPV/Mg/Al structure coupled to 

the PDMS microchannel structure and an fiber optic spectrometer. The variation of the optical absorbance/emission spectrum has been 
used as detection means to quantify small concentration variation of different substances of interest in the microfluid. The integration of 
PLED structures to microfluidic devices offers compact and cost-effective alternative for applications in biological and chemical analysis. 

 
The present work proposes the development of integrated microsystems comprising microfluidic 

arrays of poly(dimethylsiloxane) (PDMS) and polymer light-emiting diodes (PLEDs) to detect variations in the 
characteristic absorption and/or emission of biological or chemical substances. Polymeric optoelectronic 
devices are particularly suitable for such integration applications due to the ultra-thin, large-area 
characteristics and also due to the specific spectral band emission [1, 2]. 

The microchannel structures have been fabricated using moldable, highly transparent polymeric 
matrices, coupled to a glass substrate, and built onto a negative metallic master, previously fabricated by 
microphotolithography technique. The basic design of the micro-arrays structure is shown in Fig.1. A mixture 
(10:1 in mass) of PDMS prepolymer and curing agent (Sylgard 184, Dow Corning) was prepared, poured 
onto the master and cured for 2 h at 60 °C. Afterwards, the PDMS replica was separated from the master 
and top-covered by the PLED structure. The PLED devices were fabricated by deposition of a hole-
transporting layer, consisting of 3,4-polyethylenedioxythiophene (PEDOT), and a OC10-PPV emitting layer, 
by spin coating, onto ITO-covered glass substrates. The device cathode was composed of a thin (20nm) Mg 
layer covered by a 100nm Al layer, both thermally deposited at high-vacuum conditions. An additional thin 
layer of PDMS was used to encapsulate the device. Current-voltage characteristics of the PLED and the 
optical transmittance/emission, measured by a fiber optics spectrometer, of the microfluidic system were 
monitored at different operation conditions in order to quantify the detection response of the analysis system. 
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Figure 1: Design of the structure of the micro-channels. 

 
Figure 2: Integration of the PLED to the microchannel structure. 
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