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ABSTRACT OF DISSERTATION

3D-Printed Flexible Polymer Stents for Esophageal Malignancies

Palliation therapy for dysphagia using esophageal stents is the current treatment of choice for those patients with inoperable esophageal
malignancies. However, the stents currently used in the clinical setting, regardless of the type of metal mesh or plastic mesh stents
(covered/uncovered), may cause complications, such as tumor ingrowth and stent migration into the stomach. Furthermore, metal mesh stents have
limited capacities of loading anti-cancer drugs. To effectively reduce/overcome those complications and enhance the efficacy of drug release, we
designed and 3D-printed a tubular, flexible polymer stent with spirals, and then load anti-cancer drug, paclitaxel, on the stent for drug release. Non-
spiral 3D-printed tubular and mesh polymer stents served as controls. The self-expansion and anti-migration properties, cytotoxicity, drug release
profile, and cancer cell inhibition of the 3D-printed stent were fully characterized. Results showed the self-expansion force of the 3D-printed polymer
stent with spirals was slightly higher than the stent without spirals. The anti-migration force of the 3D-printed stent with spirals was significantly
higher than the anti-migration force of a non-spiral stent. Furthermore, the stent with spirals significantly decreased the migration distance compared
to the migration distance of the non-spiral 3D-printed polymer stent. The in vitro cytotoxicity of the new stent was examined through the viability
test of human esophagus epithelial cells, and results indicated that the polymer stent does not have any cytotoxicity. The results of in vitro cell
viability of esophageal cancer cells further indicated that the paclitaxel in the spiral stent treated esophageal cancer cells much more efficiently than
that in the mesh stent. Furthermore, the results of the in vitro drug release profile and drug permeation showed that the dense tubular drug-loaded



stent can efficiently delivered more paclitaxel through the esophageal mucosa/submucosa layers in a unidirectional way than mesh stent that
delivered less paclitaxel to the esophageal mucosa/submucosa but more to the lumen. In summary, these results showed that the 3D-printed dense
polymer stent with spirals has promising potential to treat esophageal malignancies.
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