
 International Journal of Chemical Sciences 

Editorial | Vol 22 Iss 2 
 

Citation: Leandro M. Costa. Drug delivery systems control the release and targeting of therapeutics to improve efficacy and safety. Int J Chem 

Sci. 22(2):444. 

© 2024 Trade Science Inc. 1 
 

Drug delivery systems control the release and targeting of therapeutics to improve 

efficacy and safety 

Leandro M. Costa* 

Department of Applied Chemical Sciences, Iberian University of Chemical and Biomedical Technology, Spain.  

*Corresponding author: Leandro M. Costa. Department of Applied Chemical Sciences, Iberian University of Chemical and 

Biomedical Technology, Spain. 

Email: leandro.costa.dds@iberochem.edu 

Received: feb 04, 2024; Accepted: feb 18, 2024; Published: feb 27, 2024 

Introduction  

Drug delivery systems are developed to overcome limitations of conventional drug administration, where 

therapeutic agents may degrade before reaching their target or cause unwanted side effects due to non-

specific distribution [1]. By engineering carriers that protect and transport drugs to specific tissues, 

chemists improve therapeutic outcomes and patient safety. These systems rely heavily on principles of 

materials chemistry, surface modification, and molecular interactions. Polymers are widely used in drug 

delivery due to their biocompatibility and ability to control release rates. Biodegradable polymers 

gradually break down in the body, releasing drugs over an extended period. Hydrogels, which are water-

absorbing polymer networks, provide a suitable environment for sustained drug release and tissue 

compatibility [2]. Nanoparticles and liposomes represent advanced delivery vehicles that enhance drug 

stability and targeting. Liposomes, composed of lipid bilayers, encapsulate drugs and merge with cell 

membranes for efficient transport. Nanoparticles offer large surface areas for functionalization with 

targeting ligands, enabling selective delivery to diseased cells such as cancer tissues [3]. Controlled release 

is a critical feature of drug delivery systems, ensuring that therapeutic concentration is maintained over 
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time without frequent dosing. Factors such as polymer composition, particle size, and surface 

characteristics influence release kinetics. Surface modification with specific biomolecules allows 

recognition by target cells, improving precision in therapy [4]. Drug delivery systems are widely used in 

cancer treatment, where targeted chemotherapy reduces damage to healthy cells. They are also employed 

in vaccine delivery, transdermal patches, and implantable devices. Integration of nanotechnology and 

computational modeling has further improved design and predictability of delivery performance [5]. 

 

Conclusion 

Drug delivery systems enhance therapeutic effectiveness by controlling the release and targeting of medications 

within the body. Through the use of polymers, nanoparticles, and surface engineering, these systems improve drug 

stability and reduce side effects. Advancements in materials chemistry and nanotechnology will continue to refine 

drug delivery strategies for safer and more efficient treatments. 
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