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Abstract: Malaria remains a major global health challenge, 

particularly in tropical and subtropical regions. The 

emergence of drug-resistant Plasmodium species has rendered 

many first-line antimalarial therapies less effective, 

highlighting the urgent need for new drugs. This article 

discusses recent advances in the development of novel 

antimalarial agents, including new chemical entities, 

repurposed drugs, and innovative delivery systems. It also 

explores the mechanisms of resistance, targets for drug 

development, and the future landscape of antimalarial 

pharmacotherapy. 
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INTRODUCTION 

Malaria continues to afflict millions worldwide, with high morbidity 

and mortality in endemic regions. Although effective treatments like 

artemisinin-based combination therapies (ACTs) have significantly 

reduced malaria burden, the rise of artemisinin resistance in 

Southeast Asia and Africa poses a serious threat to control efforts. 

To combat this, there is a global push to develop new antimalarial 

drugs that are effective, safe, and capable of circumventing existing 

resistance mechanisms. This review outlines the progress in the 

discovery, development, and clinical evaluation of novel 

antimalarial compounds. 
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New Chemical Entities and Drug Repurposing 

1. Novel Compounds 

Recent drug discovery efforts have identified several promising new 

chemical entities (NCEs) such as KAF156 (ganaplacide), MMV048, 

and cipargamin. These drugs act on different stages of the 

Plasmodium lifecycle and exhibit novel mechanisms of action. 

2. Drug Repurposing 

Existing drugs used for other diseases, such as antibiotics and 

anticancer agents, are being repurposed for malaria treatment. For 

example, the antiretroviral drug lopinavir and anticancer agent 

methotrexate have shown antimalarial activity in preclinical studies. 

Resistance and Mechanistic Targets 

1. Artemisinin Resistance 

Mutations in the Kelch13 gene have been linked to artemisinin 

resistance, emphasizing the need for drugs targeting non-Kelch13 

pathways. 

 

2. Mitochondrial and Apicoplast Targets 

New drugs are being developed to target essential organelles in the 

parasite, such as the mitochondrial electron transport chain and 

apicoplast functions. 

 

3. Transmission Blocking Agents 

Some novel drugs aim to block malaria transmission by targeting 

gametocytes and liver stages, thereby contributing to eradication 

efforts. 

Innovative Drug Delivery Approaches 

1. Long-Acting Injectables 

Formulations that provide extended drug release are under 

development to improve compliance and prevent reinfection. 

 

2. Nanotechnology-Based Delivery 

Nanoformulations enhance drug stability, bioavailability, and 

targeted delivery, potentially reducing dosing frequency and side 

effects. 
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3. Pediatric Formulations 

Child-friendly dosage forms, including dispersible tablets and 

granules, are being prioritized for pediatric malaria management. 

Challenges and Future Perspectives 

1. Clinical Trial Barriers 

Conducting large-scale trials in endemic regions is logistically 

challenging and costly, delaying the approval of new drugs. 

 

2. Funding and R&D Investment 

Sustainable financing from governments and global health 

organizations is essential to maintain the drug development pipeline. 

 

3. Integrated Strategies 

Combining novel drugs with vector control, vaccines, and 

diagnostics will be key to achieving malaria elimination. 

Summary: 

The development of novel antimalarial drugs is crucial in the fight 

against resistant malaria strains and the global goal of eradication. 

Innovative compounds, repurposed agents, and advanced drug 

delivery methods are expanding the arsenal against malaria. 

Addressing challenges in resistance, access, and funding will be 

vital to ensure the success of next-generation antimalarial therapies. 
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