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Tributylhexyl Phosphonium Sulfopropyl Acrylate (P4446-SPA) 

Crosslinked Poly(Ionic liquid)s 
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Temperature Responsive Poly(Ionic Liquid)s 
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Microfluidic Chip Fabrication 
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Shrinking and Swelling Kinetics 
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Conclusions 

• Thermo-responsive P4446-SPA hydrogels can be used as 
temperature-operated valves in microfluidic devices. 

 

• Further investigate the possibilities of using the P4446-SPA 
hydrogels as flow regulators in microfluidic chips. 
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Valve shrinking kinetics 

𝑦 =
𝑎

1 + 𝑒𝑏+𝑐𝑥
+ 𝑑 

Where: 
a.   the maximum value of the curve 
b.   the intercept 
c.   the slope 
d.   the offset  
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Shrinking Swelling 

Repetition C Repetition C 

1 0,89 1 0,91 

2 0,36 2 0,94 

3 0,52 3 0,83 

4 0,80 4 0,38 

5 0,67 5 0,49 

6 0,62 6   

MEAN 0,64 MEAN 0,71 

DESVEST 0,19 DESVEST 0,26 

RSD (%) 29,80 RSD (%) 36,41 

Rate constant calculation results 
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Salt Concentration Induced Shrinking 
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Temperature-induced Shrinking Kinetics 
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Valve Shrinking Kinetics 
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Valve Swelling Kinetics 
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