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Introduction  

Biomaterials represent a unique intersection of chemistry, materials science, and biology, where 

substances are specifically designed to function within living systems without causing adverse reactions 

[1]. The primary requirement for any biomaterial is biocompatibility, meaning it must not trigger immune 

rejection or toxicity when introduced into the body. Achieving this compatibility often involves careful 

chemical design and surface modification. Polymers are widely used as biomaterials because of their 

flexibility, tunable properties, and biodegradability. Hydrogels, which are water-swollen polymer 

networks, closely resemble natural tissues and are used in wound dressings and tissue scaffolds. 

Biodegradable polymers gradually break down in the body, eliminating the need for surgical removal after 

fulfilling their function [2]. Ceramics and metals are used in load-bearing implants such as dental and 

orthopedic devices due to their strength and durability. Surface treatments and coatings improve their 

interaction with surrounding tissues, promoting cell attachment and reducing inflammation [3]. Surface 

engineering using chemical functional groups allows cells to adhere and grow on biomaterial 

surfaces.Tissue engineering relies heavily on biomaterial scaffolds that provide structural support for cell 
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growth and regeneration. These scaffolds mimic the extracellular matrix, guiding tissue formation and 

healing. Porosity, surface area, and chemical composition are critical factors influencing scaffold 

performance [4]. Biomaterials are also central to drug delivery systems, where controlled release of 

therapeutic agents is achieved through polymer matrices and nanoparticles. Diagnostic devices and 

biosensors utilize biomaterials for selective detection of biological signals. Advancements in 

nanotechnology and polymer chemistry have expanded the possibilities for designing smart biomaterials 

that respond to environmental stimuli such as pH and temperature. These innovations enhance 

functionality and patient safety [5]. Biomaterials thus connect chemical design with biological 

performance, enabling medical innovations that improve quality of life. 

 

Conclusion 

Biomaterials integrate chemistry and biology to create materials that safely function within living systems. Through 

biocompatibility, surface engineering, and controlled degradation, these materials serve essential roles in implants, 

tissue engineering, and drug delivery. Continued research in biomaterials will advance medical technologies and 

therapeutic solutions. 
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