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Breast reconstruction is challenging, needing vasculature structure for a
longer lifespan. We thus developed injectable prevascularized adipose tissues (iPAT), made from
physiological collagen microfibers embedded in fibrin gel, mixed with cells naturally found in human

breast: adipocytes, adipose-derived stem cells and endothelial cells.
The tissues were validated using murine subcutaneous implantation. After 3 months, they showed a
higher cell survival and volume maintenance than non-prevascularized tissues. This higher survival
was due to the greater amount of blood vessels found, also involving infiltration by lymphatic and
neural vasculature networks. Furthermore, the iPAT can be cryopreserved for later reinjection and
the process was validated using autologous cells (cells from the same patient) for clinical
application. Finally, the scale-up of the process was performed by using a bioprinter for seeding
the tissues and a bioreactor for the culture before injection.
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Unraveling vascularized adipose tissue reconstruction by using collagen microfibers allows multiple applications from breast
regeneration to bioprinted cell-cultured steak-like meat.
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