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Abstract: The discovery of drugs for treating diseases 

of the central nervous system (CNS) has been a 

challenging and highly rewarding area of 

pharmaceutical research due to its complexity like 

presence of Blood-Brain barriers and complex 

pathology of neurological disorders. Despite these 

hurdles, CNS drug discovery and development 

programs have been subjected to significant cutbacks 

and eliminations over the last decade. These 

innovations aim to overcome barriers like the blood-

brain barrier and enhance the specificity and efficacy 

of treatments. This review discusses the latest 

programs in CNS discovery. 
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INTRODUCTION 

CNS disorders like Alzheimer's disease, Parkinson's 

disease, Depression and epilepsy contribute 

significantly to global morbidity and mortality. 

Despite extensive research, the high failure rates in 

clinical trials understood the need for improved 

strategies in drug discovery. As most CNS drug 

leads fail to pass through the BBB, identifying a 

high-quality hit with a favorable PK profile may 

potentially save both time and resources, making it 

one of the most vital steps in a drug design process. 

Recent advances in understanding the 

pathophysiology of CNS diseases and new drug 

delivery technologies have opened the door to novel 

therapeutic strategies. 

Past CNS Drugs:  

Historically, CNS drug discovery was centered 

around targeting neurotransmitters, with the 

development of several classes of drugs that became 

standard treatments for neurological and psychiatric 

disorders. 

1. Antidepressants: Selective serotonin reuptake 

inhibitors (SSRIs) such as fluoxetine, Paroxetine, 

Fluvoxamine, Sertraline used in treatment of 

depression. 

2. Antipsychotics: The advent of atypical 

antipsychotics like clozapine, clariprazine has 

improved the management of schizophrenia. 

3. Parkinson's Disease Treatments: Levodopa has 

been the cornerstone of Parkinson's disease therapy 

for decades. 

4. Anti-Epileptic Drugs: Phenytoin and valproate 

used in treatment of epilepsy. 

Factors affecting drug transport across BBB drug 

delivery: 

 
 

Advanced Drugs and Approaches in CNS Drug 

Discovery: 

Recent advances in CNS drug discovery have 

focused on overcoming the limitations of traditional 

drugs by exploring innovative approaches: 

1. Blood-Brain Barrier (BBB) penetration 

technologies: The BBB restricts the entry of most 

therapeutic agents into the brain. Advances in drug 

delivery system such as nanoparticle based carriers, 

liposomal formulations, BBB disturbing techniques 

have improved the bio availability of CNS targeted 

drugs. 
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2. Nanomedicine: Nanoparticles and nanocarriers 

offer promising solutions for drug delivery to the 

brain. These nanoparticles can cross the Blood-

Brain Barrier more efficiently than other 

conventional dosage forms. Lipid nanoparticles and 

dendrimers are currently being researched to deliver 

both small molecules and biologics to the CNS with 

less side effects. 

3. Gene Therapies: Gene therapy holds significant 

promise for treating genetic CNS disorders. 

Techniques such as viral vector-based delivery and 

CRISPR-Cas9 genome editing have been utilized to 

correct genetic mutations that cause diseases like 

spinal muscular atrophy (SMA) and Huntington’s 

disease. 

4. Stem Cell Therapy: Stem-Cell bases therapies 

offers an approach for replacing damaged neurons 

and restoring lost brain function. Research into 

induced stem pluripotent stem cells (iPSCs) and 

neural progenitor cells holds promise for the 

treatment of neurodegenerative diseases. 

Challenges in Future CNS Drug Discovery: 

1. Complex Pathophysiology of CNS Diseases: 

Challenge: Neurological and psychiatric disorders 

often have overlapping symptoms and unclear 

disease mechanisms. 

Future Directions: A deeper understanding of 

disease pathophysiology at the molecular and 

cellular levels is required.   

2. Safety and Toxicity Concerns: 

Challenge: The CNS is highly sensitive to drug-

induced side effects, including cognitive 

impairments, motor dysfunctions, or psychiatric 

symptoms.  

Future Directions: Developing safer drugs with 

better selectivity for brain targets is essential. 

Advances in targeted drug delivery system (e.g., 

nanoparticles, liposomes, and gene therapy) which 

minimizes off-target effects. 

3. Neuroinflammation and Immune System 

Modulation: 

Challenge: Over-activation of immune responses 

can lead to neurodegeneration, while insufficient 

immune response can allow disease progression. 

Future Direction: Developing drugs that selectively 

modulate neuro -inflammation, such as microglial 

inhibitors or immune checkpoint inhibitors, could 

provide more effective and less toxic treatments. 

CONCLUSION 

The landscape of CNS drug discovery is evolving 

rapidly, with a broad spectrum of innovative 

approaches showing promise for treating complex 

and debilitating disorders. Advances in technology, 

such as AI, genomics, and personalized medicine, 

combined with improvements in drug delivery 

systems, biomarker development, and clinical trial 

design are also adding new dimensions to drug 

development. The future of CNS drug discovery 

holds great promise, but overcoming the remaining 

challenges will require continued innovation, 

collaboration, and clinical testing. 
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