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Project Summary:

Lumbar disc herniation (LDH) is one of the main causes of spinal surgery worldwide and a
non invasive physiological therapy able to maintain tissue function islacking. Previous work
from our lab hasidentified aimmune cell therapy with potential for physiologically
resolution of LDH. The main goal of thisinternship isto develop an hydrogel delivery
system based on hyaluronic acid and peptides for the in situ delivery of an immunotherapy
for LDH. In thisinternship, the student will prepare an injectable hydrogel that mimetize the
biochemical and biomechanical characteristics of the native herniated tissue, which may
support cellular viability, serving as 3D in vitro testing platform for early identification of
potential adverse effectsin animal experimentarion and that may in the future be used in
cellular immunotherapy for LDH resolution.

Work to be developed by the student:

Biocompatible hydrogels will be prepared based on hyaluronic acid (HA) and functionalized
with self-assembling peptides that will act as HA crosslinkers while mimicking the collagen
fibers present in the native tissue extracellular matrix. Macrophages will be cultured within
the hydrogels. Physico-chemical, biomechanical and biological evaluation of the hydrogel
will be carried out by rheometer and SEM analysis. Cell biocompatibility, injectability,
cell/material interactions, encapsulated macrophage profile and their controlled release will
also be tested by in vitro assays.
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