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Tissue engineering strategies fail to develop patient-specific, damage-site specific engineered 

constructs. Bioprinting offers fascinating prospects for printing three-dimensional tissue constructs 
by delivering living cells with appropriate matrix materials. However, progress in this field is 
currently extremely slow due to limited choices of bioink for cell encapsulation and cytocompatible 
gelation mechanisms.  

 
Rheology of silk protein solutions do not fulfill requirements of printing by inkjet printer or 

Direct-write technique. Shear force developed during printing transforms random coil conformation 
of silk polymers to beta-sheet crystallized conformation, resulting in frequent choking of nozzles. 

  
We developed a novel bioink, by mixing silk and gelatin in different ratios, to develop 

complex micro-periodic architectures. Further clinically relevant sized tissue analogs have been 
developed by delivering human nasal inferior turbinate tissue-derived mesenchymal progenitor cells 
encapsulated in silk fibroin–gelatin bioink. Gelation in this bioink was induced via in situ 
cytocompatible gelation mechanisms, namely enzymatic crosslinking by mushroom tyrosinase and 
physical crosslinking via sonication. The effect of optimized rheology, secondary conformations of 
silk–gelatin bioink, temporally controllable gelation strategies and printing parameters were assessed 
to achieve maximum cell viability and multilineage differentiation of the encapsulated human nasal 
inferior turbinate tissue-derived mesenchymal progenitor cells. This strategy offers a unique path 
forward in the direction of direct printing of spatially customized anatomical architecture in a patient-
specific manner. 


