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Abbreviations: 3D; three dimensional; ALG; alginate solution; CMP; calcium carbonate 

microparticles; ETC; enzymatically pre-treated tunicate nanocellulose; LAT; lipoaspirate adipose 

tissue 



Figure S1. Schematic illustration of the molecular structure of alginate and gelation mechanism. The 

polysaccharide alginate are linear block copolymers consisting of linked mannuronic acid- and guluronic acid 

residues, denoted M and G-blocks. Alginate crosslinking can be achieved through addition of divalent cations 

such as Ca2+. The crosslinking mechanism is believed to occur due to Ca2+ binding to the G-blocks of the 

alginate chain. Adjacent G-blocks of separate chains then form intermolecular junctions according to the eggbox 

model, creating a gel network. Figure created with BioRender.com. 

 

 
Figure S2. Schematic illustration of the delivery and crosslinking mechanisms of LAT/ETC/ALG. Three 

different Ca2+ delivery strategies were studied in a nude mouse model; injection and in situ crosslinking by 

physiologically available Ca2+ (A), injection of CMP-laden hydrogel and mechanism of Ca2+ release from CMP 

by GDL addition (B), and implantation of 3D bioprinted hydrogel grafts with Ca2+ supplied from an external 

source prior to implantation (C). Figure created with BioRender.com. 

 


