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ABSTRACT 

Recent advancements in pharmaceutical research have significantly focused on the 

development of novel drug delivery systems (NDDS) to overcome the limitations associated 

with conventional dosage forms. Traditional systems such as tablets and capsules often suffer 

from poor bioavailability, frequent dosing requirements, systemic side effects, and reduced 

patient compliance. NDDS aim to address these challenges by enhancing drug stability, 

improving therapeutic efficacy, and minimizing toxicity. 

Innovative approaches such as orally disintegrating films, self-emulsifying drug delivery 

systems, nanoparticles, and targeted delivery carriers have demonstrated significant 

improvements in drug absorption and site-specific action. These systems are particularly 

beneficial for pediatric and geriatric patients due to ease of administration and improved 
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safety. Furthermore, NDDS help maintain drug concentration within the therapeutic range for 

extended periods, ensuring better treatment outcomes. This review discusses the design 

principles, classification, types, applications, and future perspectives of NDDS, emphasizing 

their role in modern therapeutics. 

 

KEYWORDS: Drug delivery systems, Bioavailability, Nanoparticles, therapeutic agent, 

diseases, Specific target sites, body fluids, non- targeting tissues, drug etc. 

 

1. INTRODUCTION 

The field of pharmaceutical sciences has undergone substantial progress with the emergence 

of advanced drug delivery systems designed to enhance therapeutic outcomes. Novel drug 

delivery systems (NDDS) refer to innovative approaches that enable controlled and targeted 

delivery of drugs to specific sites within the body. These systems are developed to overcome 

the limitations of conventional drug administration methods such as oral and parenteral 

routes, which often result in non-specific distribution, systemic toxicity, and reduced drug 

efficacy. 

NDDS utilize modern technologies including nanotechnology, liposomes, hydrogels, and 

stimuli-responsive materials to achieve precise drug targeting and controlled release. By 

improving pharmacokinetic and pharmacodynamic properties, these systems enhance drug 

performance and patient compliance. The concept of NDDS primarily focuses on delivering 

the right drug at the right place, in the right amount, and at the right time. 

 

2. Overview of Drug Delivery Systems 

Drug delivery systems are designed to regulate the rate, time, and location of drug release 

within the body. Conventional systems often face challenges such as poor bioavailability, 

rapid drug degradation, and inability to overcome biological barriers like the blood-brain 

barrier. Additionally, systemic distribution of drugs may lead to adverse effects on non-target 

tissues. 

NDDS address these issues by improving drug solubility, stability, and targeting efficiency. 

They enable controlled drug release, reduce toxicity, and ensure optimal therapeutic levels. 

Advanced delivery systems such as nanoparticles, liposomes, dendrimers, and hydrogels are 

widely used to achieve these objectives. 

 

 

 

 

http://www.ijarp.com/


                                                                     International Journal Advanced Research Publication  

www.ijarp.com                                                                                                                                                                                                                                 
       3 

 

3. Limitations of Conventional Drug Delivery Systems 

Despite their widespread use, conventional drug delivery methods have several limitations. 

Poor bioavailability is a common issue, particularly for drugs with low water solubility. Non-

specific distribution leads to systemic side effects, affecting both target and non-target 

tissues. Additionally, conventional systems often fail to deliver drugs precisely to the site of 

action, resulting in reduced therapeutic effectiveness. 

Rapid drug elimination from the body necessitates frequent dosing, which may decrease 

patient compliance. These challenges have driven the development of NDDS, which offer 

improved targeting, sustained release, and enhanced therapeutic outcomes. 

 

4. Need for Novel Drug Delivery Systems 

The development of NDDS is essential to overcome the shortcomings of traditional drug 

delivery approaches. These systems enhance bioavailability by improving drug absorption 

and solubility. Targeted delivery ensures that drugs are directed specifically to diseased 

tissues, minimizing adverse effects on healthy cells. Controlled and sustained release 

mechanisms maintain drug concentrations within the therapeutic window for extended 

periods, reducing dosing frequency and improving compliance. 

Moreover, NDDS enable drugs to cross complex biological barriers, such as the blood-brain 

barrier, which was previously difficult with conventional methods. The integration of 

personalized medicine further enhances the effectiveness of NDDS by tailoring treatments to 

individual patient needs. 

 

5. Types of Novel Drug Delivery Systems 

5.1 Nanoparticle-Based Drug Delivery 

Nanoparticles are widely used in drug delivery due to their small size, large surface area, and 

ability to encapsulate both hydrophilic and hydrophobic drugs. They improve bioavailability, 

enable targeted delivery, and reduce side effects. Common types include polymeric 

nanoparticles, liposomes, and solid lipid nanoparticles. 

 

5.2 Liposomes and Niosomes 

Liposomes are vesicular structures composed of phospholipid bilayers that can encapsulate 

drugs and provide controlled release. Niosomes are similar structures formed from non-ionic 

surfactants and offer advantages such as improved stability and cost-effectiveness. 
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5.3 Hydrogels 

Hydrogels are three-dimensional polymeric networks capable of absorbing large amounts of 

water. They are widely used for controlled and localized drug delivery, particularly in wound 

healing and chronic disease management. Their responsiveness to environmental stimuli 

allows controlled drug release. 

 

5.4 RNA-Based Drug Delivery Systems 

RNA-based therapeutics, including siRNA and mRNA, represent a promising area in drug 

delivery. These systems can regulate gene expression and are used in the treatment of genetic 

disorders, cancer, and viral infections. Nanocarriers are employed to protect RNA molecules 

and facilitate their delivery into target cells. 

 

6. Applications of Novel Drug Delivery Systems 

NDDS have a wide range of applications in modern medicine. They are extensively used for 

targeted drug delivery, ensuring precise action at the disease site while minimizing systemic 

exposure. Controlled release systems maintain consistent drug levels, improving therapeutic 

outcomes and patient compliance. 

NDDS also support personalized medicine by tailoring treatments to individual patient needs. 

They play a crucial role in managing chronic diseases by providing long-acting formulations 

that reduce dosing frequency. Additionally, they enable combination therapies by delivering 

multiple drugs simultaneously, enhancing treatment efficacy. 

These systems are also used in gene and cell therapies, where they facilitate the delivery of 

genetic material or therapeutic cells to specific sites. In vaccine delivery, NDDS improve 

antigen stability and immune response. Transdermal systems provide an alternative route for 

drug administration, bypassing the gastrointestinal tract and first-pass metabolism. 

 

7. Future Perspectives 

The future of NDDS lies in the integration of advanced technologies such as nanotechnology, 

personalized medicine, and smart delivery systems. Continued research is focused on 

developing biocompatible and biodegradable carriers with improved targeting capabilities. 

The use of artificial intelligence in drug design and delivery is expected to further enhance 

precision and efficiency. 

As the understanding of disease mechanisms improves, NDDS will play a critical role in 

developing targeted therapies for complex diseases such as cancer and neurological disorders. 
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8. CONCLUSION 

Novel drug delivery systems represent a significant advancement in pharmaceutical sciences, 

offering improved therapeutic efficacy, reduced toxicity, and enhanced patient compliance. 

By overcoming the limitations of conventional drug delivery methods, NDDS provide more 

effective and targeted treatment options. 

Although challenges such as scalability, regulatory approval, and biocompatibility remain, 

ongoing research and technological advancements continue to address these issues. NDDS 

have the potential to revolutionize modern medicine by enabling precise, safe, and 

personalized treatment strategies. 
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