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Double hydrophilic block copolymer self-assembly and Carbon
Nitride-derived hydrogels

Dr. Bernhard V.K.J. Schmidt
Max Planck Institute of Colloids and Interfaces

Water-soluble polymers and hydrogels play a crucial role in contemporary polymer science.
There are several promising applications proposed for these materials, especially in the
biomedical field. Thus, applications like drug-delivery, sensing or tissue engineering are in
the focus of research.

In the present contribution self-assembly of completely hydrophilic block copolymers in water
is shown. Double hydrophilic block copolymers (DHBCs) are utilized that do not show
changes in water solubility in the observed temperature and pH range. The self-assemblies
are formed due to the hydrophilic effect, which allows the formation of nano- to micro-scale
aggregates in aqueous solution although completely water-soluble blocks are employed. The
self-assemblies are formed due to differences in the hydrophilicity of the blocks and their
affinity to water. To facilitate future biomedical applications, biocompatible blocks are utilized,
e.g. poly(N-vinylpyrrolidone)," poly(2-ethyl-2-oxazoline)® or poly(saccharides).®® Due to the
complete hydrophilic nature of the formed structures significant different permeability
compared to traditional amphiphilic systems is expected. Moreover, the utilization of DHBCs
in the synthesis of metal-organic mesocrystals will be discussed.’ In such a way, crystal
growth can be modulated to obtain unprecedented metal-organic polymer composites with
remarkable morphologies.

Another important type of polymer materials are hydrogels that have promising applications,
e.g. in the field of tissue engineering. Recently, we explored the formation of hydrogels via
graphitic Carbon Nitride (g-CN) initiated photopolymerization. Therefore, hydrogels can be
formed via irradiation with visible light at ambient conditions. At the same time, g-CN acts as
a reinforcer due to its sheet like morphology and its ability to act as crosslinker. Thus,
hydrogels with high storage moduli are obtained (e.g. from 8-800 kPa at 0.1% strain) in a
convenient one step procedure.®’ Moreover, the mechanical properties can be tailored via g-
CN type and incorporated amount.

In summary, a new concept of block copolymer self-assembly based on completely water-
soluble and biocompatible polymers will be presented. Moreover, a novel photoinitiator
system for formation of reinforced hydrogels will be introduced.
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