
 

 

 

 

 

 

 

Monika Landgraf 

Chief Press Officer  

 

Kaiserstraße 12 

76131 Karlsruhe, Germany 

Phone: +49 721 608-47414 

Fax: +49 721 608-43658 

Email: presse@kit.edu 

KIT – The Research University in the Helmholtz Association 
 www.kit.edu 

Page 1 / 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fluorescent patterns with structures of up to 10 µm in size can be produced on sur-

faces by means of the new process. (Figure: Angewandte Chemie)  

Scientists of Karlsruhe Institute of Technology (KIT) have de-

veloped a new process to structure surfaces and to apply or 

detach functional molecules. They use UV light for the for-

mation or breaking of so-called disulfide bridges, i.e. bonds of 

sulfur atoms. Both photodynamic reactions allow for a tempo-

rally and spatially controlled and reversible modification of the 

surface and, hence, can be used to produce functional interfac-

es. The process is reported in the journal Angewandte Chemie 

(applied chemistry). (DOI: 10.1002/anie.201607276) 

Interfaces of solids and their interactions with gases, liquids, or other 

solids are of relevance to many applications in e.g. electronics, bio-

technology or biomedicine. These interactions can be controlled 

among others by a spatially resolved functionalization of surfaces. 

Photochemical, i.e. light-induced, reactions are applied for the tem-

poral and spatial control of the surface modification. However, most 

of the photochemical reactions applied so far for surface functionali-

zation cause irreversible modifications, as they produce covalent 

bonds that are very strong and hardly undergo chemical reactions.  

Researchers of the “Biofunctional Polymer Materials” group headed 

by Dr. Pavel A. Levkin at the Institute of Toxicology and Genetics 

(ITG) and the Institute of Organic Chemistry (IOC) of KIT now pre-
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sent a new process in the renowned journal Angewandte Chemie 

(applied chemistry). With the help of this process, temporally and 

spatially controlled and reversible patterning of surfaces is possible. 

“Reversible photochemical modifications can be used for many pur-

poses,” Pavel A. Levkin explains. “They are suited for the dynamic 

adjustment of interface properties, for activating and deactivating 

specific functions by certain stimuli, or for applying and detaching 

functional molecule groups.” 

The scientists used UV light for the formation and breaking of disul-

fide bridges. These are compounds of two sulfur atoms that link two 

molecules. A disulfide bridge is formed by the oxidation of thiols, i.e. 

organic sulfur compounds which correspond to alcohols, but pos-

sess a sulfur atom instead of an oxygen atom. The disulfide bridge 

is detached again by means of reduction. UV-induced formation and 

reduction of disulfide bridges allow for the temporally and spatially 

controlled thiol-disulfide exchange. The researchers specifically 

applied disulfide to thiol-modified polymer surfaces and generated 

precise fluorescent patterns with small structures of up to 10 µm in 

size. Photopatterning also works in the opposite direction by apply-

ing thiols to disulfide-modified surfaces. Further information on the 

work of Dr. Pavel Levkin can be found at 

http://www.itg.kit.edu/levkin.php. 

Lei Li, Wenqian Feng, Alexander Welle, and Pavel A. Levkin: UV-

Induced Disulfide Formation and Reduction for Dynamic Photopat-

terning. Angewandte Chemie 2016, 128, 13969–13973. DOI: 

10.1002/anie.201607276  

Karlsruhe Institute of Technology (KIT) pools its three core 

tasks of research, higher education, and innovation in a mis-

sion. With about 9,300 employees and 25,000 students, KIT is 

one of the big institutions of research and higher education in 

natural sciences and engineering in Europe.  

KIT – The Research University in the Helmholtz Association 

Since 2010, the KIT has been certified as a family-friendly university. 

This press release is available on the internet at www.kit.edu. 

The photo of printing quality may be downloaded under www.kit.edu 

or requested by mail to presse@kit.edu or phone +49 721 608-4 

7414. The photo may be used in the context given above exclusively. 
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