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as a powerful tool in affinity chromatography, a method widely used in both

Introductlon research and industry for protein purification [3].
Activated carbon, a highly porous material with an extensive surface Additionally, activated carbon plays a significant role in enzyme

area, is traditionally known for its applications in environmental and industrial ~ immobilization, a process that involves attaching enzymes to a solid support
processes, such as air and water purification. However, its remarkable material for repeated use in catalytic reactions. The high surface area of
adsorptive properties have made it an invaluable tool in various fields, activated carbon allows for the effective immobilization of enzymes, thereby
including analytical chemistry and molecular biology. In the context of  improvingtheirstability and reusability. This is crucial in various biotechnological
molecular biology, activated carbon is utilized for the isolation, purification and ~ applications, including biosensors, drug development and bioremediation. By
analysis of biomolecules such as proteins, nucleic acids and enzymes. The providing a stable platform for enzyme activity, activated carbon facilitates
ability of activated carbon to selectively adsorb specific molecules makes ita  the development of more efficient and sustainable biocatalytic processes.
crucial component in many laboratory protocols, particularly those involving The surface of activated carbon can be further functionalized to enhance its
the separation of complex biological mixtures. Furthermore, the surface binding capacity for specific enzymes, allowing for targeted immobilization and
chemistry of activated carbons can be modified to enhance their specificity, ~ improved performance in enzymatic reactions [4].

thereby improving their performance in molecular biology applications. This
paper aims to explore the role of activated carbons in analytical chemistry and
their growing significance in molecular biology. By reviewing their properties,
functionalization methods and applications, we can better understand how
activated carbons contribute to advancing molecular biology techniques and
fostering innovations in the life sciences [1].

The versatility of activated carbon in molecular biology extends beyond its
adsorptive properties. Recent advancements in activated carbon technology
have led to the development of carbon composites, which combine activated
carbon with other materials to further enhance its functionality. For example,
activated carbon can be combined with polymers or nanomaterials to
create composites with enhanced adsorptive capacities or selective hinding
properties. These advanced materials open up new possibilities for molecular
Description biology applications, such as the development of sensors for biomolecule

detection and lab-on-a-chip technologies for high-throughput analysis [5].

Activated carbons are derived from organic materials such as coal,
coconut shells and peat and are processed through high-temperature  Conclusion
activation to create a highly porous structure. This structure is characterized
by an extremely large surface area, often exceeding 1000 m/g, which enables In conclusion, activated carbons play a pivotal role in advancing molecular
activated carbon to adsorb a wide range of substances. In molecular biology,  pglogy techniques by providing an efficient and cost-effective solution for
this surface area is critical for the selective binding of biomolecules, making  hiomolecule isolation, purification and analysis. Their remarkable adsorptive
activated carbon an essential topl for several _Iaboratory appllcatlons._ One properties, combined with the ability to modify their surface chemistry, make
of the most common uses of activated carbon in molecular biology is in the  a¢tivated carbons indispensable in many laboratory protocols. Whether used
extraction and purification of nucleic acids. During DNA or RNA extraction, o pNA and RNA extraction, protein purification, or enzyme immobilization,
activated carbon binds to contaminants such as proteins, lipids and salts,  ,ivated carbons contribute significantly to the efficiency and success of
allowing the target nucleic acid to be isolated in a relatively pure form. This 1 gie0ylar biology applications. As research in this field continues to evolve,
method is particularly valuable in clinical and forensic settings where high- the development of advanced activated carbon materials, such as carbon
quality DNA or RNA is needed for downstream analyses such as PCR or  composites, promises to expand their utilty in molecular biology even
sequencing [2]. further. By enhancing the selectivity and capacity of activated carbon, these

Another key application of activated carbon in molecular biology is in  innovations will continue to drive progress in the life sciences, enabling more
protein purification. Activated carbons can adsorb proteins based on their  Precise diagnostics, drug discovery and genetic research. As the demand for
size, charge and hydrophobicity, which is especially useful in separating and  faster, more efficient and sustainable techniques grows, activated carbons
purifying proteins from complex biological samples. The ability of activated ~ Will undoubtedly remain a cornerstone of analytical chemistry and molecular
carbon to remove unwanted proteins or impurities heips researchers isolate biOlOgy, Offering valuable solutions to the Cha”enges faced by modern science.
specific proteins that are required for further experiments or therapeutic
purposes. The functionalization of activated carbon can further enhance its Acknowledgement
selectivity for proteins by introducing specific chemical groups that bind to
particular protein types. This modification allows activated carbons to serve
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