BIOMIMETIC NANOFIBERS FOR THE MECHANICAL MODULATION OF STEM CELL FATE
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[bookmark: _GoBack][image: ]We developed a biomimetic extra-cellular matrix made of gelatin nanofibers for mechanically modulating the cardiac stem cells. Gelatin nanofibers were electrospun in a pure water solvent system by maintaining appropriate humidity and temperature for the first time ever. An in situ cross-linking method with a double barrel syringe was used to cross-link the gelatin nanofibers with 1-Ethyl-3-(3 dimethylaminopropyl) carbodiimide (EDC) in combination with N-hydroxysuccinimide (NHS). Different parameters such as concentration, flow rate, applied voltage and distance between the needle tip and collector were studied to optimize the morphology and size of gelatin nanofibers. The optimized gelatin nanofibers were then cross-linked externally with   Glutaraldehyde vapor (Glu) and characterized using Scanning Electron Microscope (SEM). Fourier Transformation Infra-red (FT-IR) spectroscopy analysis was done to confirm the cross-linking and ninhydrin assay was performed to find out the degree of cross-linking. Dissolvability studies were also carried out to confirm the nanofibrous structure of the scaffolds are retaining even after immersed in Phosphate Buffer Saline (PBS). The mechanical properties of the scaffolds were analysed by Atomic Force Microscopy (AFM). The cardiac pericytes (CPs) isolated from the surgical leftovers of patients having congenital heart defects (CHD) were seeded on the scaffolds to study the viability, adhesion and proliferation. Immunocytochemistry assays were also done to check whether the cells are maintaining the stemness and phenotypes. The results showed that the developed gelatin nanofibrous scaffolds were with a diameter of 200nm. The gelatin nanofibers were well cross-linked both internally and externally using EDC/NHS and Glu and were stable enough to be used as a good candidate for mechanically modulating cardiac pericytes. The cell studies showed that the developed gelatin nanofibrous scaffolds were non-toxic and behave as an extra-cellular matrix for the cells to adhere, proliferate and differentiate while maintaining the stemness and phenotype.
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Congenital Heart Defects (CHDs) is one of the most common heart diseases found in children by birth. According to the NHS choices, it is affecting up to 9 in every 1000 babies born in the UK. One of the major challenges in treating CHDs is to make appropriate tissue structures because of its complex nature. The only treatment option is the surgery which uses artificial materials in the form of valves and grafts, have their own disadvantages. Infection is the most common problem which results in the complete failure of the heart. Hence, the aim of my work is to develop a natural material which resembles the heart structure and can be used as a graft for treating congenital heart defects. For that, we are isolating cardiac pericytes from the surgical leftovers of patients with congenital heart defects and will be incorporated into the prepared material. After that, their ability to grow into specific cardiac cells are studied. This bioengineered graft will be implanted to the patient’s heart so that the graft can grow and remodels the patient’s heart in parallel to the child's growth.
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