Transactions on Additive Manufacturing Meets Medicine < Infinite Science
Trans. AMMM, 2025, Vol. 7, No 1, Suppl. 1, Article ID 2109, 1 Page Publishing

Abstract

Investigating inter-layer crosslinking of
alginate-gelatine hydrogels to modify
layer adhesion
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Alginate-gelatin hydrogels are widely employed as bioink components in bioprinting due to their ability to mimic tissue-
like functionalities. To enhance the structural integrity of bioprinted objects made from these hydrogels, ionic crosslinking
is typically performed using calcium chloride after the entire object has been printed [1-4]. This study investigates the
effects of inter-layer crosslinking applied between the deposition of successive printing layers on layer adhesion.

Test structures were printed using a commercial bioprinter (CELLINK BIO X6, CELLINK, Gothenburg, Sweden). The
test structures consist of two-layer rectangular shapes measuring 30 mm by 30 mm. After extruding the first layer of
hydrogel, we printed calcium chloride as a crosslinker using drop-on-demand printing. Subsequently, the second layer of
hydrogel was extruded using a pneumatic printhead. We varied key parameters, including calcium chloride concentration,
volume of crosslinker deposited per unit area, and the time interval between crosslinker application and the extrusion of
the second layer.

Preliminary findings indicate that inter-layer crosslinking improves structural integrity, potentially increasing stiffness
and reducing delamination under stress. However, in some instances, reduced inter-layer adhesion may be beneficial—
such as simplifying the removal of support structures. These findings emphasize the dual functional potential of controlled
crosslinking in bioprinted constructs, highlighting its role in achieving enhanced performance during cell culture or
implantation.
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