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Angiogenesis is essential in tissue integration and it is involved in the biological 
response to biomaterials. Poly-L-lactic acid (PLLA), a synthetic polymer, is utilized as 
scaffolding to regenerate new tissues. This study investigated the short and long term 
degradation and the induction of neovascularization of both native PLLA (n-PLLA) 
and collagen type I soaked PLLA (c-PLLA) porous scaffolds, implanted subcutane-
ously in balb/c mice. 

The comparative analysis by phase contrast, optical, and scanning electron micros-
copy (SEM) of scaffolds 7 and 21 days after implantation showed a mild inflam-
matory response at the implant site of c-PLLA scaffold. No significant difference in 
systemic immune response was detected by hematology analyzer, and by histologi-
cal evaluation of lymph node and spleen features. On the contrary, immune reaction 
was moderate in n-PLLA. Pores of both PLLA networks laying on the muscle fibers 
were partially infiltrated by appositional collagen/elastin tissue, phagocytic cells, and 
fibroblast, with respect to the inner side. The presence of numerous and large blood 
vessels into pores of c-PLLA scaffolds showed an enhancing vascularization rate. 
These characteristics appeared to be less conspicuous in n-PLLA.

At longer time points (42 and 84 days), there was low difference in inflammato-
ry cell presence into scaffold pores and the number of cells infiltrating each implant 
was significantly decreased. In fact, we did not observe difference in the migration 
of inflammatory cells into PLLA scaffolds. Polymer degradation was detected in both 
PLLA networks, but there are no considerable differences, as confirmed by the SEM 
analysis.

Our results suggest that tissue integration of PLLA is enhanced when it is soaked 
with collagen, as well as the angiogenic activity on c-PLLA. Furthermore, the colla-
gen soaking makes PLLA polymer more suitable for supporting cell attachment, pro-
liferation, and function by mimicking the natural extra cellular matrix.
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