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Proj ect Description

Hydrogel s, particularly al ginate-based systenms, have denonstrated significant
potential in delivering active ingredients due to their bioconpatibility,
tunability, and ability to mimc biological tissues. Alginate, a naturally
derived polyner, forns hydrogels through ionic cross-linking, making it an

i deal candidate for controlled rel ease applications. This summer SURF project
seeks to investigate al ginate-based filns as delivery systens and optim ze
their performance by exanining their cheno-physical properties, rel ease
rates, and the inpact of chenmical nodifications on filmfunctionality.

The student will gain hands-on experience with various techni ques essenti al
for hydrogel research. They will learn to prepare alginate filnms and nodify
their conposition by incorporating functional groups or blending with other
pol yners. Advanced anal ytical tools such as UV-Vis spectroscopy and Hi gh-

Per f ormance Liquid Chromatography (HPLC) will be used to quantify the rel ease
rates of active ingredients, while Fourier-TransformliInfrared (FTIR)
spectroscopy will hel p anal yze chenical nodifications. The student will also
use rheonetry to nmeasure the filnms' mechanical properties and Scanni ng

El ectron M croscopy (SEM to evaluate their mcrostructure.

Through these techni ques, the student will investigate factors influencing
release rates, including filmthickness, cross-linking density, and

envi ronnental conditions such as pH By correlating the structural and
nmechani cal characteristics of alginate filns with their functiona
perfornance, the project ains to optimze their design for sustai ned and
targeted delivery of active ingredients. This research provides a foundation
for advanci ng hydrogel technology in pharmaceutical, cosnetic, and bi onedi cal
applications while equi pping the student with val uable interdisciplinary
skills in materials science, chem stry, and anal ytical techniques.
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