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Biodegradable polymers have become a cornerstone in pharmaceutical science, offering ~ .°°

innovative solutions for drug delivery, tissue engineering, and regenerative medicine.
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Biodegradable polymers are broadly classified into natural and synthetic types. Natural
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polymers, such as chitosan, gelatin, and alginate, offer inherent biocompatibility, , ’
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biodegradability, and minimal immunogenicity. Synthetic polymers, including polylactic 30-Aug-2025, DOI: 1037532/
acid (PLA), polyglyco!ic acid (PGA), and their copolymer PLGA, proyide tunablg mechanical jmoc.2025.8(’4).30'8-3£)9
properties, degradation rates, and drug release profiles. By selecting appropriate polymer
types and molecular weights, researchers can precisely control drug encapsulation,
release kinetics, and polymer degradation to match therapeutic needs [3-5].

In drug delivery, biodegradable polymers enhance the pharmacokinetic and
pharmacodynamic profiles of active compounds. Encapsulation protects labile drugs
from enzymatic or chemical degradation, extends circulation time, and allows sustained
release. For example, PLGA-based microspheres have been employed to deliver peptide
hormones, anticancer agents, and vaccines, offering prolonged therapeutic effects and
reduced dosing frequency. Nanoparticles formulated from biodegradable polymers can
be surface-modified with ligands, antibodies, or peptides to achieve targeted delivery,
reducing off-target toxicity and improving tissue specificity.

Beyond drug delivery, biodegradable polymers play a critical role in tissue engineering
and regenerative medicine. Scaffolds made from these materials support cell adhesion,
proliferation, and differentiation while gradually degrading as new tissue forms. Hydrogels
derived from biodegradable polymers can act as drug depots or cell carriers, responding
to environmental stimuli such as pH, temperature, or enzymatic activity to release
therapeutics in a controlled manner.

Challenges include potential variability in degradation rates under physiological
conditions, scalability of polymer synthesis, and regulatory hurdles for clinical translation.
Advances in polymer chemistry, surface modification, and composite materials are
addressing these limitations, enhancing biocompatibility, stability, and reproducibility.

Conclusion

Biodegradable polymers are a transformative platform in pharmaceutical science, enabling
controlled, targeted, and sustainable drug delivery. Their versatility in formulation, tunable
degradation,and biocompatibility makethemindispensablein modern therapeutics, tissue
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engineering, and regenerative medicine. As
material science, polymer engineering, and
biomedical research continue to advance,
biodegradable polymers are poised to play
an increasingly central role in developing
safer, more effective, and patient-friendly
pharmaceutical solutions.
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