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ZIP: 43212-1155
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Counlry: us

I Cong. District: 03

Abstract at Time of Award

This Small Business Innovalion Research (SBIR) Phase | project proposes lo develop an artificial trachea made from synthetic nanofibers thal is seeded wilh the patient?s

own stem cells in the operaling roem using a disposable, closed system seeding chamber. There currenlly are no commercially available solulions lo large lracheal lesions

that may occur from large lumors or lraumalic injuries. The research objeclives of this project are lo develop a reproducible stem cell seeding protacol, determine the efficacy
{ of seeded tracheal grafls versus non-seeded Iracheal grafls and characlerize the mechanical properties of the neotrachea after implantation for specified lime points. It is
anticipaled that the stem cell seeded tracheal graft will become fully accepted by the patient?s body and facilitate the body 1o regenerale a new trachea on lhe implanted

nanofiber scaffold. The broader impact/commercial potential of this project is that the resulls of this project will not only save the lives of palients with tracheal lesions that
currently have no other viable options, bul it will advance the field of regeneralive medicine and have significant benefits on the commercial development of other lissue
engineered organs. By crealing scaffolds with synthetic polymers, we are able to create the framework of nearly any type of organ in the bady ranging from blood vessels 0

lracheas lo skin. If we can develop a robust, fasl, efficient method o seed these scaffolds with stem cells from the intended palient in the operaling room, then we have the
polential lo recreale organs for any palient wilhout the risk of rejection, without the need for an organ donor, and withoul the need to be a waiting list. The ability lo repair or
regenerate lissuel/organs addresses a markel size eslimated lo be several hundred billion dollars annually. This platform lechnolegy will creale a new paradigm of
regeneralive medicine and advance patient care 1o new levels,

Project Outcomes Report

Disclaimer

This Project Oulcomes Reporl for the General Public is displayed verbatim as submitied by the Principal Investigalor (PI) for this award. Any opinions, findings, and
conclusions or recommendations expressed in lhis Report are those of the Pl and do not necessarily reflect the views of the National Science Foundation; NSF has not
- approved or endorsed its conlent,

This Small Business Innovation Research (SBIR) Phase | project successfully demonstrated thal we can make an arlificial
trachea using synlhetic nanofibers thal are seeded with the palienl's own stem cells in the operaling room using a disposable,
closed system seeding chamber. There currently are no commercially available solutions for large Iracheal lesions thal may
oceur from large fumors or traumatic injuries. The research objeclives of this projecl were to develop a reproducible stem cell

| seeding protocol, determine the efficacy of seeded tracheal grafts versus non-seeded tracheal grafls and characterize the
mechanical properties of the neotrachea after implantation for specified time points. We successfully demenstrated that the
slem cell seeded tracheal graft was fully accepled by the palient's body and facilitated the body lo regenerate a new lrachea
on lhe implanted nanofiber scaffold.

. The broader impact of this project is thal the results of this project will not only save the lives of palients with tracheal lesions
that currently have no other viable options, bul il will advance the field of regenerative medicine and have significant benefils
on the commercial development of other tissue engineered organs. By creating scaffolds with synthelic polymers. we are able
lo creale Ihe framework of nearly any lype of organ in the body ranging from blood vessels o tracheas lo skin. If we can

develop a robust, fasl, efficient methed lo seed hese scalflolds with stem cells lrom the intended patient in he operaling
room, then we have the potential to recreate organs for any patient withoul the risk of rejection, without the need for an organ
donor, and without the need lo be a waiting list. The abilily to repair or regenerale lissue/organs addresses a markel size

. estimaled to be several hundred billion dollars annually. This plalform technology will create a new paradigm of regeneralive

| medicine and advance patienl care to new levels.
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