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INTRODUCTION: A series of critical events in 

tissue healing including immune-responses, 

angiogenesis, and stem cell homing and 

differentiation orchestrate to relay the regeneration 

process. Herein, we report multi-porous 3D printed 

scaffolds. 

 

METHODS: The multi-porous three dimensional 

(3D) polycaprolactone (PCL) scaffolds were 

fabricated by robocasting machine. The multi 

porous structure of scaffold was generated by 

various printing condition. The characteristics of 

the scaffolds were evaluated by SEM, porosimeter, 

and BET. In vitro cell responses on the micro-

channeled scaffolds, including cell adhesion and 

differentiation were investigated using 

mesenchymal stem cells. Mice and rats were used 

to evaluate the capacity of tissue repair and    

regeneration in implanted scaffolds. 

 

RESULTS: The multi-porous scaffolds reduced 

the extracellular trap formation of anchored 

neutrophils at the very beginning of implantation 

while increasing the number of live cells. Among 

the macrophages covered the surface of micro-

channeled scaffolds over 7 days a major 

population polarized toward M2 phase which 

contrasted with control scaffolds where M1 phase 

being dominant. The MSCs recruited to the 

scaffolds were significantly more than those to 

control. Furthermore, the blood vessel formation 

was more pronounced in the porous scaffolds. 

Further assays on the protein sequestration to the 

inter-porous structure revealed a set of chemokines 

involved in early pro-inflammatory responses were 

less found whereas representative adhesive 

proteins engaged in the cell-matrix interactions 

were significantly captured. The tissue healing and 

regenerative capacity of the multi-porous scaffolds 

were then confirmed in a critically sized bone 

tissue model, where those series of events 

observed are essentially involved to relay bone 

regeneration process. 

DISCUSSION & CONCLUSIONS: The micro-

channeled scaffolds were coherently favorable for 

the regeneration process of tissues, supporting the 

engineered scaffolds for potential therapeutic 3D 

platforms. 
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