PHOTORHEOLOGY: A VERSATILE TOOL TO UNRAVEL
PHOTOPOLYMERIZATION PROCESSES

C.GORSCHE??, R.HARIKRISHNAZ, STEFAN BAUDIS!?, P.KNAACK?, B. HUSAR?, JLAUGER?,
H.HOFFMANN?, R.LISKA?

‘CHRISTIAN DOPPLER LABORATORY FOR ADVANCED POLYMERS FOR BIOMATERIALS AND 3D PRINTING
ZNSTITUTE OF APPLIED SYNTHETIC CHEMISTRY, TU WIEN

3CUBICURE GMBH

“ANTON PAAR GERMANY GMBH

Photopolymerizations most frequently are very fast reactions of multifunctional monomers. Hence,
deducing the effects of different components and conditions on final properties of formed insoluble
networks is challenging Together with Anton Paar GmbH, an infrared spectrometer was coupled to a
photorheometerl. With this tool, a bread spectrum of different photopelymerizable formulations was
characterized thoroughly by combination of the rheoclogical with the chemical information

These formulations include classical (methjacrylic’ and epoxy system? but also other ring-opening® and
thiol-enes click systems up to highly complex systems of, e g., modified biopolymers used as precursors
for hydrogels6 for biofabrication applications?
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SONORHEOLOGY: A NOVEL SET-UP FOR INVESTIGATION OF
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Ultrasound (US) are mechanical waves with the frequency higher than 20 kHz, above the human audible
region. US is frequently used in material science and medicine as diagnostic method, However, it can
also trigger changes in material properties, or induce chemical reactions within materials.

To study ultrasound-triggered changes in mechanical properties of studied materials, we here introduce
arheometer combined with an US unit built into the bottom plate to stimulate the sample during rheology
measurements. The US unit consists of a US transducer that is connected with a waveform generator
and a power amplifier. Additionally, a special PMMA-based stamp is used during ultrasonication to
minimize US wave reflexion. This custom-made set-up was developed in cooperation with Anton Paar
GmbH,

The used US unit mimics conditions relevant for medical applications. More specifically, pulsed US with
afrequency of 1 MHz, an amplitude up to 200 mV,, - and a duty cycle of around 20 % were selected in
our case, These conditions were picked ¢s they are not harmful to the human body. This is important for
research that focuses on medical applications, as harsh US conditions would damage affected tissue.

Different sample types were tested, from liquid formulations with low viscosity to relatively stiff
hydrogels. Depending on the type of interaction with US, stiffening or softening of the material can be
abserved during US triggering. These changes can be permanent, or the material returns to its original
state. In both cases the in-situ rheological measurements during ultrasonication are a suitable teol for
monitoring of the mechanical changes in the material
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