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Introduction 

Polymer degradation is an inevitable process that occurs when polymer chains undergo chemical or 

physical changes due to environmental factors such as heat, light, oxygen, moisture, or mechanical stress. 

These changes can result in chain scission, crosslinking, or oxidation, ultimately altering the physical and 

mechanical properties of the material [1]. While degradation is sometimes undesirable, such as in 

structural plastics, it can be beneficial in applications requiring biodegradable or temporary 

materials.Thermal degradation is one of the most commonly studied forms, occurring when polymers are 

exposed to high temperatures that break covalent bonds in the molecular backbone. Similarly, 

photodegradation occurs when ultraviolet radiation initiates chemical reactions that weaken polymer 

chains, a process often observed in plastics exposed to sunlight over long periods [2]. Oxidative 

degradation, which involves reactions with atmospheric oxygen, can further accelerate the breakdown of 

polymer structures, particularly at elevated temperatures.The study of polymer degradation has become 

increasingly important due to global environmental concerns associated with plastic waste. Researchers 

are exploring biodegradable polymers that degrade into harmless products under natural conditions, 
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reducing long-term environmental accumulation [3]. Materials such as polylactic acid and 

polyhydroxyalkanoates are examples of polymers designed to degrade through microbial or hydrolytic 

processes, offering promising alternatives to conventional plastics.Analytical techniques such as 

spectroscopy, thermal analysis, and chromatography allow scientists to monitor degradation pathways and 

identify degradation products. These studies help in designing stabilizers and additives that can slow 

degradation when long-term durability is required, such as in construction materials, medical devices, and 

electronic components [4]. At the same time, controlled degradation is being harnessed in biomedical 

applications, particularly in drug delivery systems where polymers are engineered to break down at 

predictable rates inside the body [5]. The balance between stability and degradability has thus become a 

central theme in polymer science. 

 

Conclusion 

Polymer degradation is a complex but essential aspect of macromolecular science, influencing material 

performance, safety, and environmental sustainability. Understanding degradation mechanisms allows researchers 

to design polymers with controlled lifetimes suited to specific applications. Continued advances in biodegradable 

materials and stabilization technologies will play an important role in addressing environmental challenges and 

improving the lifecycle management of polymer-based products.0020Next in the sequence comes Conducting 

Polymers, where polymers stop behaving like electrical insulators and start acting like metals in disguise—an idea 

that once sounded improbable, yet now powers flexible electronics and sensors, showing how macromolecules 

occasionally defy our expectations of what plastics are supposed to do. 
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