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Abstract 
Genetic diseases arise from alterations in an individual’s DNA and include a wide range of 

inherited and acquired disorders that can significantly affect health and quality of life. Recent 

advances in biotechnology have created new possibilities for developing treatments that 

address the underlying genetic causes rather than only managing symptoms. This paper 

explores emerging innovations in the treatment of genetic diseases, with particular attention to 

gene therapy, genome editing, RNA-based therapeutics, and advanced drug-delivery systems. 

Gene therapy aims to introduce, replace, or modify genetic material to restore or improve 

cellular function, while genome-editing technologies such as CRISPR-based approaches 

provide the potential to make targeted changes to disease-associated DNA sequences. RNA-

based approaches, including antisense oligonucleotides and messenger RNA technologies, 

offer additional strategies for modifying gene expression or producing therapeutic proteins. 

Advances in viral and non-viral delivery systems are also being investigated to improve the 

safe and effective transport of therapeutic genetic material to specific tissues. These 

developments have opened new research pathways for conditions such as sickle cell disease, 

certain inherited retinal disorders, muscular dystrophies, and other rare genetic disorders. 

However, challenges related to safety, off-target effects, immune responses, delivery, long-

term outcomes, cost, accessibility, and ethical considerations remain important. Continued 

clinical research and careful evaluation are therefore essential. Overall, emerging genetic 

technologies represent a promising direction in medicine and may contribute to more precise, 

personalized, and potentially disease-modifying treatments for selected genetic disorders. 
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