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Abstract of Thesis

Adipose tissue, distinguished into white and brown types, plays a critical role in metabolic regulation. White adipose tissue primarily
serves as an energy storage medium, whereas brown adipose tissue significantly influences metabolic rate through its thermogenic

capabilities. This latter feature renders brown adipose tissue a promising target for obesity treatment interventions.

The research detailed herein adopts a structured two-stage strategy to convert white adipocytes into brown-like adipocytes using
innovative polymeric materials. The aim is to harness the energy-consuming properties of brown adipose tissue to counteract obesity.
Initially, white adipocytes were transformed into dedifferentiated fat cells (DFATs), which are highly prized in the fields of
regenerative medicine and tissue engineering. The control of this dedifferentiation process was achieved by the application of both
cationic and anionic polymers, coupled with essential proteins that are integral components of the extracellular matrix (ECM) and
the basal membrane (BM). This enhancement of the dedifferentiation process was crucial for preparing the cells for the subsequent

transformation.

In the second phase of the study, these DFATs were encapsulated within a fibrin gel that was integrated with a blend of polymers,
designed to facilitate the induction of brown adipogenic differentiation. This part of the research was critical in determining the

potential of these polymers to effectively promote the conversion of DFATSs into functional brown-like adipocytes.

The third stage extended the research by examining the effects of a polyelectrolyte nanofilm coating applied to the DFATs. This
innovative approach was explored to enhance the induction of brown adipogenic traits further. By leveraging nanotechnology, the

study aimed to increase the efficiency and specificity of the adipogenic conversion process.

The outcomes of this comprehensive study are anticipated to make significant contributions to the field by introducing new
methodologies for inducing brown adipogenesis in white adipocytes. This research paves the way for future investigations into
personalized regenerative medicine approaches, targeting obesity and related metabolic disorders. By enhancing our understanding
of adipose tissue manipulation through polymeric and nanotechnological interventions, the study opens new avenues for developing

targeted therapies that could profoundly impact public health strategies against obesity.
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