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The proliferation of plastic waste is one of the most pressing 
environmental issues of our time. Traditional plastics, while 
versatile and durable, persist in the environment for hundreds 
of years, contributing significantly to pollution. As awareness 
of these problems grows, researchers and industries are turning 
their attention to biodegradable polymers as a promising 
solution. Biodegradable polymers are designed to decompose 
more rapidly than conventional plastics when exposed to 
natural environmental conditions. Unlike traditional plastics, 
which break down into microplastics, biodegradable polymers 
degrade into non-toxic byproducts like water, carbon dioxide, 
and biomass. The degradation process is often facilitated by 
microorganisms such as bacteria and fungi [1, 2].

Derived from renewable resources like corn starch or 
sugarcane, PLA is one of the most well-known biodegradable 
polymers. Recent advancements focus on improving its 
mechanical properties and thermal stability to broaden its 
applications, from packaging to medical devices. PHAs are 
produced by microorganisms through the fermentation of 
organic materials. They offer a range of properties suitable for 
various applications, including agricultural films and medical 
implants. Innovations in PHA production are enhancing 
yield and reducing production costs, making them more 
commercially viable. Starch, a natural polymer, is being used 
to create biodegradable materials that are both cost-effective 
and environmentally friendly [3]. 

Researchers are developing new starch-based composites 
that enhance the mechanical properties and reduce the rate 
of degradation to suit different applications. This polymer, 
known for its biodegradability and low melting point, is used 
in a variety of applications, including drug delivery systems 
and tissue engineering. Ongoing research aims to optimize 
PCL's degradation rate and compatibility with other materials. 
Cellulose, a major component of plant cell walls, is being used 
to create biodegradable films and coatings. Innovations in 
cellulose processing are enhancing the performance of these 
materials, making them suitable for packaging and agricultural 
applications [4, 5].

Biodegradable polymers offer a solution to plastic pollution by 
breaking down more rapidly and reducing the accumulation 
of waste in landfills and oceans. However, their effectiveness 
depends on proper disposal and environmental conditions 
conducive to biodegradation. The production of biodegradable 
polymers often requires substantial amounts of agricultural 
resources or energy. Balancing the environmental benefits 

with the resource inputs is crucial to ensuring a net positive 
impact [6, 7]. 

Many biodegradable polymers require specific conditions to 
degrade efficiently, such as those found in industrial composting 
facilities. The lack of such facilities in many areas can limit 
the effectiveness of these materials. While biodegradable 
polymers break down into non-toxic byproducts, the impact 
of the degradation products on soil and aquatic ecosystems 
needs further research to ensure they do not cause unintended 
harm [8, 9].

Biodegradable polymers represent a promising avenue for 
reducing plastic waste and mitigating environmental impact. 
Innovations in materials science and production technology 
are enhancing the performance and applicability of these 
polymers. However, their successful integration into the 
waste management system requires addressing challenges 
related to resource use, waste processing infrastructure, and 
environmental impact. Continued research and development 
are essential to maximize the benefits of biodegradable 
polymers and contribute to a more sustainable future [10].
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