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Overview

• Background

• Solvato-Morphologically Controlled, Reversible 
NIPAAm Hydrogel Photo-actuators 

• Photo-Responsive Hydrogels with Enhanced Volume 
Changes due to Local pH Alterations

• Potential Application
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• Volume changes with different illumination conditions 

• Working principle: photochromic unit changing the hydrophilic 
character of the polymer chain

• Photochromic units:
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Kimio, S. e t a l , Photo-induc ed reversib le  proton d iss oc iation of s p irobenz opyran in aqueous  s ys tems . J . Photoc hem. Photobiol . A Chem. 261,46–52 (2013). Zió łk ows k i , B. e t al , Sel f-protonating s pi ropy ran-c o-NIPAM-c o-ac ryl ic acid hy drogel  photoac tuators . Soft Matter 9 ,  8754 – 8760 (2013).
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Solvato-Morphologically Controlled, 
Reversible NIPAAm Hydrogel 

Photo-actuators 

Introduction
• Decrease actuation time
• Improve degree of volume changes

Rheology study

Photo-Responsive Hydrogels with 
Enhanced Volume Changes due to 

Local pH Alterations
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Background
• Volume changes with changing pH
• Working principle: presence of ionisable groups
• Variety of pH-sensitive materials 
• Conversion to photo-responsive by inclusion of 
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Tec hawanitchai , P. e t a l. Photo-swi tchable c ontrol  o f pH-res pons iv e ac tuators via  pH jump reac tion. Soft Matter 8, 2844 (2012).
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Possible applications

Light

• Photo-actuated micro-valves in microfluidic devices
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