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Abstract

Poly(lactic acid) (PLA) has emerged as one of the most promising biopolymers for soft tissue
engineering applications, particularly in the development of three-dimensional scaffolds. These
PLA-based constructs have attracted significant scientific interest due to their unique combination
of renewable sourcing, controlled biodegradability, excellent biocompatibility, and tunable
mechanical properties that closely mimic native soft tissues. The exceptional versatility of PLA
stems from its derivation from lactic acid monomers, which can be produced through fermentation
of renewable sugar sources like sugarcane, makes it both environmentally sustainable and
economically viable. Furthermore, the ability to synthesize PLA polymers through various
processing techniques enables precise control over their chemical and mechanical characteristics,
allowing customization for specific tissue regeneration requirements. Recent studies have
demonstrated that advanced PLA scaffolds with multifunctional properties show remarkable
potential for restoring the structure and function of damaged soft tissues. The material's non-toxic
nature and favorable degradation profile make it particularly suitable for human biomedical
applications. This review comprehensively examines current advancements in PLA-based
biomaterials, with particular emphasis on innovative fabrication techniques that enhance
processability and functional performance. This article critically analyze their applications in both
research and clinical settings, including wound healing, adipose tissue reconstruction, and vascular
graft development. The discussion also addresses current challenges and future directions in
optimizing PLA scaffolds for improved clinical outcomes in soft tissue regeneration.
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1. extracellular matrix (ECM)
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3. Curcumin-loaded Nanostructured Lipid Carriers
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2. Myocardial Infarctions
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4. Drug-Eluting Stents (DES)
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4. Epidermal Growth Factors

5. Fibroblast growth factor

6. Neural Stem Cells
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1. (3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide)
2. Vascular endothelial growth factor
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