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Inflammatory bowel disease (IBD), most notably Crohn’s disease and ulcerative calitis,
currently afflicts 1.4 million people in the United States alone and leads to chronic
inflammation of all or part of the digestive tract and damage to the intestinal lining.
Current treatment plans focus on systemic or intestinal delivery of drugs to either
suppress the immune system or interrupt inflammatory pathways; however these drugs
frequently fail or are inadequate to prevent or reverse the damage. Over the long term,
75% of Crohn's disease and 25% of ulcerative colitis patients will require surgery to
remove diseased sections of their bowels [1-5].

The purpose of this study is to develop a new class of colonoscope-based treatment
options that specifically target the diseased area and locally deliver drugs and stem
cells through sprayable application of a regenerative hydrogel during diagnostic
procedures. Thermo-responsive hydrogel solutions can solidify immediately on warm
body tissue after spraying and create a homogeneous therapeutic coating on the
diseased tissue. The hydrogel’'s physical properties can be easily manipulated, and the
use of spray deposition techniques will enable rapid and minimally-invasive application
of homogenous, multilayer, and conformal coatings in vivo [6-7]. Ultimately, the
regeneration of diseased or damaged sections of the intestinal tract could prevent the
need for bowel resection, lead to reduced symptoms, and provide a higher quality of life
for patients.

*This work is supervised by Prof. Adam Ekenseair, Northeastern University, Boston,
MA, USA

References

[1] A. Sonnenberg, Occupational distribution of inflammatory bowel disease among German employees,
Gut 31 (1990) 1037-1040.

[2] P.L. Lakatos, Recent trends in the epidemiology of inflammatory bowel diseases: up or down? World
Journal of Gastroenterology 12 (2006) 6102.

[3] C.N. Bernstein, J.F. Blanchard, E. Kliewer, A. Wajda, Cancer risk in patients with inflammatory bowel
disease, Cancer 91 (2001) 854-862.

[4] S.B. Hanauer, Inflammatory bowel disease: epidemiology, pathogenesis, and therapeutic
opportunities, Inflamm. Bowel Dis. 12 (2006) S3-S9.

[5] C.N. Bernstein, A. Kraut, J.F. Blanchard, P. Rawsthorne, N. Yu, R. Walld, The relationship between
inflammatory bowel disease and socioeconomic variables, Am. J. Gastroenterol. 96 (2001) 2117-2125.

[6] A.M. Behrens, B.J. Casey, M.J. Sikorski, K.L. Wu, W. Tutak, A.D. Sandler, P. Kofinas, In Situ
Deposition of PLGA Nanofibers via Solution Blow Spinning, ACS Macro Letters 3 (2014) 249-254.

[7] O. Guillaume, X. Garric, J. Lavigne, H. Van Den Berghe, J. Coudane, Multilayer, degradable coating
as a carrier for the sustained release of antibiotics: Preparation and antimicrobial efficacy in vitro, J.
Controlled Release 162 (2012) 492-501.



