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DESCRIPTION
Biodegradable polymers represent a significant innovation 
in the quest for sustainable materials, offering a promising 
alternative to traditional plastics that contribute to 
environmental pollution. As concerns about plastic waste and 
its impact on ecosystems grow, biodegradable polymers are 
emerging as a viable solution to mitigate these challenges. This 
article delves into the latest advancements in biodegradable 
polymers, their types, applications, and the role they play 
in advancing sustainability. Biodegradable polymers are 
designed to decompose more rapidly than conventional 
plastics, reducing their persistence in the environment. The 
first category includes polymers like polylactic acid (PLA) and 
polyhydroxyalkanoates (PHA), which are made from natural 
materials such as corn starch or sugarcane. These polymers 
are not only biodegradable but also compostable, breaking 
down into non-toxic substances under industrial composting 
conditions. The second category includes polymers engineered 
to undergo degradation through chemical or microbial action. 
These include aliphatic polyesters, such as polycaprolactone 
(PCL) and polybutylene succinate (PBS), which are designed to 
degrade in the presence of specific environmental conditions. 
The development of these polymers involves creating a balance 
between their mechanical properties and their degradation 
rates, ensuring that they meet performance requirements 
while also contributing to environmental sustainability. 
Biodegradable polymers have found diverse applications 
across various sectors. In packaging, they offer an eco-friendly 
alternative to conventional plastics, reducing landfill waste 
and pollution. In agriculture, biodegradable films and mulches 
improve soil health and reduce plastic residue. In the medical 
field, biodegradable polymers are used in drug delivery 
systems, sutures, and tissue engineering, providing temporary 
support and eliminating the need for surgical removal. The 
benefits of biodegradable polymers extend beyond their 
environmental impact. They contribute to energy savings 

during production, as many biodegradable polymers can be 
manufactured from renewable resources that require less 
energy compared to petrochemical-based plastics. Conductive 
polymers are being explored for use in batteries and super 
capacitors due to their ability to facilitate charge transport. 
Research is focused on enhancing the energy storage capacity 
and cycling stability of these materials. Sensors and Actuators 
are high sensitivity and tunable properties of conductive 
polymers make them ideal for use in sensors and actuators. 
Recent developments include the integration of conductive 
polymers into smart textiles and environmental monitoring 
systems. Challenges in the field of conductive polymers include 
improving their stability under environmental conditions, 
scalability of production, and integration with other materials. 
Addressing these challenges is crucial for advancing the 
practical applications of conductive polymers and making them 
more widely available. Conductive polymers are unique in their 
ability to conduct electricity, a property typically associated 
with metals but achieved here through the modification of 
polymer structures. These materials are primarily categorized 
into two types based on their conductivity mechanisms: 
intrinsically conductive polymers and those that are made 
conductive through doping. Additionally, their use can lead to 
reduced greenhouse gas emissions and lower reliance on fossil 
fuels. Despite their advantages, biodegradable polymers face 
several challenges. Their cost is often higher than traditional 
plastics, which can hinder widespread adoption. Additionally, 
the conditions required for degradation can vary, and in some 
cases, biodegradable polymers may not break down efficiently 
in natural environments or landfills.
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