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Abstract: A revolutionary approach transdermal drug delivery has emerged as a viable alternative to 

traditional oral and injectable routes, offering improved patient compliance and reduces side effects. 

Microneedle patches have garnered significant attention in recent years as a primising technology for 

transdermal drug delivery. these microscopic needle arrays create micro- channels in the skin, enabling the 

delivery of therapeutics, including small molecules, peptides, proteins. Recent studies have demonstrated 

the efficacy of microneedle patches in delivering various therapeutics, including vaccines, hormones, and 

painkillers. The patches have shown improved bioavailability, reduced dosing frequency, and enhanced 

therapeutic outcomes. Additionally, microneedle patches have been found to be safe and well-tolerated, 

with minimal skin irritation and no significant adverse effects. Despite the promising results, challenges 

persist, including scalability, cost-effectiveness, and regulatory hurdles. Ongoing research aims to address 

these limitations, exploring new materials, designs, and manufacturing processes. The development of 

microneedle patches for transdermal drug delivery has the potential to transform the pharmaceutical 

industry, offering improved treatment outcomes, enhanced patient compliance, and reduced healthcare 

costs. 
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