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Introduction

Environmental pollution occurs as a result of the accumulation and spread of various pollutants (waste materials, chemicals, radioactive 
substances, etc.) in water, air, soil. It can be caused by industrial activities, agriculture, energy production, transport, domestic wastes and 
other human activities. These pollutants can be released directly into water resources, atmosphere or soil. Environmental pollution has 
been increasing rapidly in recent years and has become uncontrollable. By 2030, the Global Sustainable Development Goals (SDGs) of the 
United Nations stipulate that everyone should have affordable, equitable, and universal access to secure, clean water [1]. It is our duty to 
protect the environment in line with the principles of reduce-reuse-recycle.

Types of environmental pollution are generally classified according to the types of pollution that affect different environments in the 
environment. The main types of environmental pollution are as follows: Air, Water and Soil Pollution. Water pollution constitutes an 
important problem among environmental pollution. As a result of human activities, organic pollutants such as dyes, pesticides, heavy 
metals cause pollution in wetlands. 

Cyclodextrins (CDs) are cyclic oligosaccharides consisting of α-1,4-linked glycopyranose units. CDs are natural polymers and are 
produced by degradation of starch (mostly corn) with the enzyme glucosyltransferase. As they are biocompatible, natural polymers, 
they have a wide range of applications. Apart from pharmaceutical use, they are also used in agriculture, food, textile and cosmetics 
industries. It was first discovered by Antoine Villiers in 1891 and in 1953, Freudenberg., et al. obtained the first patent for the use of CDs 
in drug formulations. The nomenclature of CDs depends on the amount of glycopyranose subunit. The most commonly used are α, β, γCDs 
consisting of 6, 7 and 8 glucopyranose subunits, respectively [2].

Polymer-based nanoparticles are prominent due to their biodegradable and biocompatible properties. They also provide controlled 
drug release and pharmacokinetic control with chemical surface modifications [3,4]. They can be in natural and synthetic structure. They 
have a conical structure. Their inner cavities have a hydrophobic structure. The opposite structure prevails on the outer surface. Due 
to the steric hindrance, CDs require at least six glucopyranose units to be linked by α-1,4 bonds [5]. CDs with seven glucopyranoses are 
called β-CDs and those with eight glucopyranoses are called γCDs; CDs containing a large number of glucopyranoses are not preferred due 
to their low complex formation and increased solubility in water. It has been reported that CDs function as a transporter that provides 
membrane passage by keeping lipophilic active substances in aqueous solution and due to the low affinity of the lipophilic cell membrane 
to hydrophilic CDs, CDs remain in the aqueous outer membrane and increase the uptake of sufficiently lipophilic active substances into 
the cell [6]. 
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Conclusion

In conclusion that, recently CDs polymers have received more attention for environmental pollutants such as heavy metals, dyes, 
pesticides, pharmaceutical contaminants, organic contaminants, and others removal because of their rapid adsorption kinetics, easy 
regeneration, and high mechanical stability.

Bibliography

1.	 Pandey S., et al. “Wastewater treatment with technical intervention inclination towards smart cities”. Sustainability 14.18 (2022): 
11563.

2.	 Messner M., et al. “Self-assembled cyclodextrin aggregates and nanoparticles”. International Journal of Pharmaceutics 387.1-2 (2010): 
199-208.

3.	 Baratt G. “Colloidal Drug Carriers: Achievements and Perspectives”. Cellular and Molecular Life Sciences 60.1 (2003): 21-37.

4.	 Senel S and McClure SJ. “Potential Applications of Chitosan in Veterinary Medicine”. Advance Drug Delivery Reviews 56.10 (2004): 
1467-1480.

5.	 Urooj T., et al. “Unlocking environmental solutions: a review of cyclodextrins in pollutant removal”. Discover Environment 2 (2024): 
65.

6.	 Loftsson T., et al. “Cyclodextrins in Drug Delivery”. Expert Opinion in Drug Delivery 2.2 (2005): 335-351.

Volume 12 Issue 11 November 2024
© All rights reserved by Mustafa Tuncsoy.

https://www.mdpi.com/2071-1050/14/18/11563
https://www.mdpi.com/2071-1050/14/18/11563
https://www.sciencedirect.com/science/article/abs/pii/S0378517309008564
https://www.sciencedirect.com/science/article/abs/pii/S0378517309008564
https://pubmed.ncbi.nlm.nih.gov/12613656/
https://pubmed.ncbi.nlm.nih.gov/15191793/
https://pubmed.ncbi.nlm.nih.gov/15191793/
https://link.springer.com/article/10.1007/s44274-024-00090-w
https://link.springer.com/article/10.1007/s44274-024-00090-w
https://pubmed.ncbi.nlm.nih.gov/16296758/

	_Hlk179974206

