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_,.' INTRODUCED NOVELTIES COMPARISON OF THE SOLUTION WITH
C THE CURRENT STATE OF THE ART

This solution proposes a series of novel water-soluble radical photoinitiators that can be —— . T . .
. . ) : ) . o L The presented solution is an alternative approach to initiators based on phosphine oxides
used to fabricate precision polymeric materials for biomedical applications. The initiators : : A . .
: . : S o . used so far, which are characterized by poor solubility in water and mutagenic action of
allow the introduction of a functional additive into the additive process - 3D printing, and - o
) ) ) . : : some of them causes an application gap for 3D-VAT printing processes. The developed
the resulting materials - 3D hydrogels- are characterized by high optical resolution, even __ :
novel photoinitiators address a number of requirements that are placed on such

for micrometer-sized components. . : oL
compounds when used in biomedical applications.
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Fig. 1. Absorbance characteristics of exemplary initiators being the subject of the invention and absorbance spectra of common commercial initiators.
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Fig. 3. (R) Kinetics of the radical photopolymerization process during the preparation of hydrogel materials under 405 nm light irradiation, with an intensity of 1000 mA,
(B) Photo of the obtained gyroid cube-shaped hydrogel (photo in the background of the 3D printer used to prepare the material: LumenX, by Cellink).
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OPTICAL MICROSCOPE IMAGES
2D AND 3D PROFILES

Fig. 2. Photographs taken with an optical microscope (from Olympus) of a printout obtained with the use of developed photoinitiators, with close-ups on individual
elements.

HIGHLIGHTS OF THE INVENTION
EXCELLENT ACCURACY AND PRECISION

IN RECREATING THE COMPUTER DESIGN

v'photoinitiators are well soluble in water, which enables their implementation in
biomedical applications where a safe solvent such as water is used;

v’ photoinitiators have suitable absorption characteristics allowing their effective use in | | ok 2
processes using a safe range of light (visible light, such as Vis-LEDs); & — L OIS
— : . . . { A2 e v»;éé‘%‘%’o\"@‘?i‘ﬁ’ N
v'these photoinitiators are characterized by high efficiency, providing a fast process of POININ L |
radical photopolymerization and high conversion rates of reacting monomers;
v'these photoinitiators are well suited for use in additive technologies, more specifically in
3D-VAT printing to obtain hydrogel material;
v'these photoinitiators are able to initiate polymerization with both "pure" bio-resins and
resins containing a functional nano-additive (without weakening the properties of the
final product) ;
v'the obtained hydrogel materials are characterized by high optical resolution, even for

m|Cr0mEter'S|ZEd E|ement5. ‘ Fig. 4. Photo of a prinout with a macroporous structure; comparison of the computer design and the resu
optical microscope).

A oo

1 XV Miedzynarodowe Targi g
Wynalazkow i Innowacji INTARG®

v ) E
| <O
~ ~ 0
. BRI
e
111 maia Y)Y Katnwire Cnndal b
I 1-1Z Mdja 2022, Katowice - ’l"ﬂ INTARG™

- IRmiZlIOEME=oCOn kIS TieidE=EIIDEEY =D

ACKNOWLEDGMENT w

A ‘ Cracow University
. This research was funded by the National Science Centre project PRELUDIUM 19 El]ll:l[] of Technology

Grant No. UM0-2020/37/N/ST5/03161 o



mailto:*emiliahola@chemia.pk.edu.pl

