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Introduction
Leishmaniasis, caused by the protozoan parasite of the genus 
Leishmania, represents a significant global health challenge, 
affecting millions of people in tropical and subtropical 
regions. Leishmania infantum, one of the species within this 
genus, is responsible for visceral leishmaniasis, a potentially 
fatal form of the disease. With limited treatment options 
and emerging drug resistance, there is an urgent need for 
innovative therapeutic strategies. In this context, the utilization 
of nanotechnology holds promise for enhancing drug delivery 
and efficacy. This article explores the in vitro effect of 
artemether-loaded nanostructured lipid carriers (NLCs) on 
Leishmania infantum, shedding light on their potential as a 
novel therapeutic approach.

Nanostructured lipid carriers (NLCs) are colloidal drug 
delivery systems composed of a mixture of solid and liquid 
lipids. These carriers offer several advantages, including 
improved drug solubility, enhanced stability, controlled 
release, and targeted delivery to specific tissues or cells. 
Artemether, a semisynthetic derivative of artemisinin, is a 
potent antimalarial drug with demonstrated efficacy against 
a wide range of parasites, including Leishmania species. 
Encapsulating artemether within NLCs presents an opportunity 
to enhance its bioavailability and therapeutic efficacy against 
Leishmania infantum.

Recent studies have investigated the in vitro activity of 
artemether-loaded NLCs against Leishmania infantum. These 
studies utilize various experimental approaches, including 
cell viability assays, microscopy, and molecular analyses, 
to assess the efficacy of the nanoformulation. Results 
demonstrate that artemether-loaded NLCs exhibit potent 
antileishmanial activity, leading to significant reductions in 
parasite viability and intracellular proliferation. Furthermore, 
the nanoformulation displays enhanced cellular uptake and 
intracellular retention, resulting in sustained drug release and 
prolonged therapeutic effect.

The antileishmanial activity of artemether-loaded NLCs is 
attributed to multiple mechanisms, including disruption of 
parasite membrane integrity, inhibition of vital metabolic 
pathways, and induction of apoptosis-like cell death. 
Additionally, the nanostructured lipid carriers facilitate 
the intracellular delivery of artemether, overcoming drug 
resistance mechanisms and enhancing its therapeutic 

efficacy. These findings highlight the multifaceted nature of 
the antileishmanial effect exerted by the nanoformulation, 
underscoring its potential as a promising therapeutic strategy.

Despite the promising results obtained from in vitro 
studies, several challenges remain in translating artemether-
loaded NLCs into clinically viable therapeutics for visceral 
leishmaniasis. These include optimizing the formulation 
parameters, evaluating safety profiles, and conducting 
preclinical and clinical studies to assess efficacy and 
pharmacokinetics. Additionally, addressing issues related 
to scalability, cost-effectiveness, and regulatory approval is 
essential for successful translation from bench to bedside. 
Nonetheless, the innovative use of nanotechnology holds great 
potential for revolutionizing the treatment of leishmaniasis 
and improving patient outcomes.

Conclusion
The in vitro effect of artemether-loaded nanostructured 
lipid carriers (NLCs) on Leishmania infantum represents a 
promising avenue for the development of novel therapeutic 
interventions for visceral leishmaniasis. By harnessing the 
advantages of nanotechnology, including improved drug 
delivery and efficacy, artemether-loaded NLCs offer a 
potential solution to the challenges associated with current 
treatment modalities. Continued research efforts aimed at 
elucidating the mechanisms of action, optimizing formulation 
parameters, and conducting preclinical and clinical studies are 
essential for advancing this innovative therapeutic approach 
towards clinical translation. Ultimately, the integration of 
nanotechnology into antileishmanial drug development holds 
the promise of transforming the landscape of leishmaniasis 
treatment and improving health outcomes for affected 
individuals worldwide.
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