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Functional materials that can take up and release guest molecules upon stimulation with light can find 

applications in the area of targeted drug release. [1] Such systems are often based on azobenzene, a 

molecular photoswitch that can be photoisomerized between its cis and trans isomers. [2] The bacterial 

polysaccharide dextran and its modifications have been used in a wide variety of drug delivery systems. 

[3] 

 
Figure 1: Azobenzene-crosslinked dextran molecules show photoswitching activity, paving the way 

towards photo-triggered catch-and-release devices. 

 

Here a previously unreported doubly-covalent ester link by azobenzene moieties opens the way for a 

photo-triggered porous device for the release and capture of small molecules. We have been exploring 

the potential of such materials by varying the degree and fashion of crosslinking. The preparation of 

gels with photoswitchable mechanical properties via this procedure has been demonstrated. 

 

Control experiments indicate remarkably different material properties when the azobenzene linker is 

attached by one or two covalent bonds. We have been following the kinetics of trans↔cis 

isomerizations of the azo-moiety and the micro- and macroscopic properties of the crosslinked dextran 

network using a wide variety of analytical techniques, including time-resolved UV/VIS spectroscopy, 

NMR spectroscopy and, in the case of gels, Rheological measurements. 

 

References 

 

1. Y. Zhou, H. Ye, Y. Chen, R. Zhu, L. Yin, Biomacromolecules, 19, 1840–1857, 2018 

2. L. Dai, J. Lu, F. Kong, K. Liu, H. Wei, C. Si, Adv. Compos. Hybrid Mater., 2, 462–470, 2019 

3. Q. Hu, Y. Lu, Y. Luo, Carbohydr. Polym. 264, 117999, 2021 


