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Patterning and Processing of Thermosensitive Hydrogels for  
Microfluidics Applications
N.E. Reticker-Flynn, H. Lee, S.G. Kim

Hydrogels have been an active area of  research for a variety of  
applications due to their ability to retain large volumes of  water 
within their polymer gel networks.  Stimuli-responsive hydrogels 
provide the added advantage of  the ability to control the water 
retention by means of  external stimuli.  For example, N-isopro-
pylacrylamide (NIPAAm) is a thermosensitive hydrogel that ex-
hibits a Lower Critical Saturation Temperature (LCST) around 
32°C, above which the gel becomes hydrophobic and expels the 
water molecules, resulting in a drastic swelling/shrinking ratio.  
The goal of  this project is to utilize this pseudo-binary transition 
in the fields of  microfluidics and drug delivery.

By imbedding magnetic nanoparticles into the gel networks, the 
Hamad-Schifferli group [1] could control the temperature of  the 
gels by inducing eddy currents by means of  an oscillating magnet-

ic field.  We are developing the concept further into micro-scale 
devices that can be monolithically integrated into many micro-
fluidic systems. We have demonstrated the ability to photopattern 
the hydrogels and have shown control of  the swelling behavior by 
controlling the amount of  cross-linking in the network.  This al-
lowed for the creation of  hydrogel valves for microfluidic devices. 
Unlike pressure controlled valves, these valves do not require any 
physical interconnects to macro-scale devices.  This advantage 
could prove extremely useful in the commercialization of  micro-
fluidic analysis systems where users might not have equipment 
such as syringe pumps or air compressors available.  In addition 
to valves, applications of  the swelling behavior to micropumps 
are also being examined.

Figure 1: (a) Controlable microfluidic valve activated by means of external magnetic field. (b) NIPAAm MIT logo with top of “T” 
removed from substrate.
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