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ABSTRACT: 

           Novel Drug Delivery System (NDDS) is the system of delivery of drug with 

combination of advanced technique. It refers to approaches formulations, 

technologies and system for transporting pharmaceutical product into the body to 

achieve its desired therapeutic effect. NDDS are the very effective and useful than 

the conventional drug delivery system. Novel Drug Delivery System improve the 

performance of drug. Now days there is great development in NDDS. The main 

target to develop such Delivery system is to decrese the degradation and loss of 

drug, to avoide harmful side effects and increse the bioavaibility of drug. The 

degradation of drug in the gastrointestinal tract is absent Or avoided in the novel 

drug delivery system. The basic modes of Novel drug delivery system are; Targeted 

drug delivery system, Controlled drug delivery system and Modulated drug delivery 

system. NDDS are developed by the physical and biochemical studies. Physical 

mechanism or controlled drug delivery system includes dissolution, osmosis, 

erosion and diffusion. There is some drawback in the traditional drug delivery 

system which overcome in the novel drug delivery system.  NDDS is one of the 

growing and highly effective drug delivery sysetem. In the present article we review 

on the development in NDDS, challenges, benefits and future prospect and 

opportunity in India in NDDS. 
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INTRODUCTION:  

              Novel drug delivery system is advanced drug delivery system rather than 

the conventional drug delivery system. A novel drug delivery system (NDDS) can be 

defined as new approaches that combines innovative development, formulations, 

new technologies,for delivering the drug in the body with safety acheives  its desired 

pharmacological effect.                                                                                     

Need OF Novel Drug Delivery System (NDDS)  

            An ultimate release of drug was done in the conventional dosage form hence 

cause the oscillation of plasma drug level. So, for the maintain the concentration of 

drug in within the therapeutical window we need the novel drug delivery system for 

the purpose of minimize undesired effect and increase the therapeutic effect. There 

are many medicines such as vaccine, peptides, proteins, antibodies and gene based 

drugs are in general no be taken by using conventional drug delivery system because 

the might be undergoes enzymatic degradation, have poor bioavaibality, and less 

penetration of the intestinal mucosa. Novel drug delivery system is very useful and 

effective in the herbal drug. Some drug such as protein and peptide can be only 

taken as injection. To overcome all this problem Novel Drug Delivery System were 

introduced and developed. Therapeutic benefits of some novel drug delivery 

systems Include minimize the duration of action of drug, optimize dosage frequency, 

controlling the site of release and maintain constant drug release.  

 

ADVANTAGE OF NOVEL DRUG DELIVERY SYSTEM: 

  

1) Protection from physical and chemical degradation.  

2) Sustained delivery.  

3) Improved tissue macrophages distribution.  

4) Stability enhancement.  

5) Protection from toxicity.  

6) Increased bioavailability.  
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7) Enhancement of pharmacological activity.  

8) Enhancement of solubility.  

   

RECENT DEVELOPMENTS IN NOVEL DRUG DELIVERY SYSTEM: 

 

1.Phytosome 

2. Liposome  

3. Nanoparticles  

4. Emulsions  

5. Microsphere  

6. Ethosome 

7. Solid lipid nanopartical 

8. Niosomes 

9. Proniosomes 

10. Transdermal Drug Delivery System  

11. Dendrimers  

12. Liquid Crystals  

13. Hydrogels  

 

PHAYTOSOME: 

            The term "phytosome" refers to a lipid-compatible compound that is created 

when "phyto" (which means a plant) and "some" (which means cell-like) are 

combined. the formation of a phytosome by the molar ratio of polyphenolic 

phytoconstituents and phosphatidylcholine. Phytosomes are more effective herbal 

products than traditional herbal extracts since they are better absorbed and used 

to create greater results. Phytosomes outperform traditional herbal extracts in 

terms of pharmacokinetic and therapeutic profiles. 
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 ADVANTAGES OF PHYTOSOME: 

     

1. Enhance the absorption of herbal constituents.  

2. As the absorption of active constituents increase, the drug requirement is also 

reduced.  

3. It show better stability profile.  

4. Entrapment efficiency is high 

5. Better bioavailability.  

6. Nutritional benefit 

7. Enhance permeation of drug through skin.  

 

 

LIPOSOMES: 

      The same substance that makes up a cell membrane is used to create a 

liposome, a tiny bubble (vesicle). Drugs can be placed inside of liposomes 

and delivered to treat cancer and other disorders. The spherical liposome 

is made up of one or more phospolipid bilayers. Due to the fact that they 

include both hydrophilic and hydrophobic components, liposomes are 

amphiphilic by nature.        

 

  Advantages of liposomes: 

1.liposome increased efficacy and therapeutic index of drug 

2.liposome increased stability via encapsulation.  

3.liposone increase bioavailability.  

4.They can improve oral bioavailability through mechanisms such as   protection of 

the drug in the GI tract, protection of the drug from   presystemic metabolism  

5.ability to carry large drug payloads.  
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USE OF LIPOSOME: 

    

             Liposome is one the major and important development in NDDS  for carrying 

the drug to site of action.  Pharmacokinetic parameter can be change by liposome 

in modified as well as in non modified form. Liposome also use in receptor mediated 

endocytosis. Liposome mostly used in the cancer treatment. Liposome is used in the 

transporting the cytotoxic agent to tumour tissue And prevent the side effects.  

 

NANOPARTICLES:  

    A nanoparticle is a microscopic particle with a size between 1 and 100 

nanometers. Nanoparticles generally in solid state they may be crystalline and 

amorphous. Nanoparticles have the ability to absorb the drug and hence they 

minimize the degradation of drug. Nanoparticles are of large in use currently 

because of an emerging understanding of their great effects on human health and 

environmental sustainability, and owing to the increasing output of man-made 

nanoparticles into the environment.         

 

USE OF NANOPARTICLES: 

         

       Nanoparticles are biodegradable , non toxic and specific site acting particles. 

They have the ability to stored for one year.  Nano partcles widely used in the 

nanotechnology for the preparation of such ingredients who exhibite in the 

nanoscale. Nanoparticles are used in the treatment of Cancer. Nanoparticles have 

been used for the increase the therepeutic effect and decrease the toxic effect of 

drug. Due to its nano size the drug requirement is very less. The degradation of drug 

is greatly prohibited in the nanoparticles drug delivery system.  

EMULSIONS:  

       Emulsions is the biphasic system in which one phase is dispersed in another in 

the form of nano droplets. The diameter of these nano particles is ranging from 

0.1μm to 100 μm. In emulsion there are two phase were present. One phase is 
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always water or aqueous and another phase is oily phase.i.e. non aqueous. In these 

the microemulsion is also called as the nano emulsion. Microemulsion is always in 

clear in form.  It was always thermodynamically stable and frequently in 

combination with another co-surfactant.  

 

ADVANTAGE OF EMULSION BASED FORMULATION: 

1. In emulsion form the drug is always packed with inner phase so it can be release 

for long time.  

2. Contact with body and other tissue.  

3. Better long term sstorage stability.  

4. Reduction in dose by enhancement in bioavailability.  

5. Enhanced lymphatic transport due to lipids.  

6. It has better stability.  

 

MICROSPHERES: 

         Novel drug delivery system has recently been acknowledged, and it is with use 

of microspheres.Microsphere consist of small spherical particles. The diameter of 

spherical particle is ranging fromtypically 1 μm to 1000μm  (1 mm).  Microsphere is 

also called as micro particles. Microsphere is generally formulated from various 

natural and synthetic product. Generally microsphere were classified into two 

groups such as 1. Biodegradable 2. Non biodegradable.  Under the biodegradable 

microsphere following microsphere were present 

1. Albumin microsphere 

2. Modified starch microsphere 

3. Gelatin microsphere 

4. Polypropylene 

5. polypropylene dextran microspheres 

6. Poly lactin microsphere 
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          According to current study report the non biodegradable microsphere consist 

of only one microsphere i.e. polylactic acid microsphere. Solid and hollow 

microspheres vary Widely in density and therefore are used for different 

application. 

 

ETHOSOMES: 

   Phospholipid and ethanol in high concentrations are combined to form 

ethanolosomes. These kinds of drug delivery systems are employed to 

administer medications straight into the bloodstream or to the deeper 

layers of the epidermis. These kinds of formulations work well to give 

alkaloids topically in the form of gel for the patients' comfort. These 

formulations improve the drug's bioavailability. The ethosomes' tropical 

delivery does have several drawbacks, such as their unstable nature and 

weak skin penetration. The ethosomes are tested and evaluated for their 

capacity to provide tetradine topically through skin absorption. When 

Tetrandrineloded Ethosomes were topically administered to rats, the drug 

level was too low to be detected in their plasma, according to the results 

of the tests.        

 

SOLID LIPID NANOPARTICAL: 

   

             The newest drug delivery method in pharmaceuticals uses solid 

lipid nanoparticals. For the transport of pharmaceuticals to intestinal 

lymphatics, conventional methods such the use of permeation enhancers, 

surface modification, prodrug synthesis, complex formation, and colloidal 

lipid carrier-based strategies have been established. The general shape of 

solid lipid nanoparticles is spherical. Solid lipid nanoparticles typically have 

a diameter between 10 and 1000 nanometers. Solid lipid nanoparticals are 

made up of a solid lipid core matrix. This allows the lipophilic molecule to 
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be dissolved. Solid lipid nanoparticles are utilised to deliver drugs to the 

skin. Solid lipid, emulsifier, and water/solvent make up SLNs. Triglycerides 

(tri-stearin), partial glycerides (Imwitor), fatty acids (stearic acid, palmitic 

acid), steroids (cholesterol), and waxes are some examples of the lipids 

that may be employed (cetylpalmitate).Solid lipid nanoparticles (SLN) and 

nanostructured lipid carriers (NLC) were formulated as exceptionally safe 

colloidal carriers for the delivery of less soluble drugs. 

 

NIOSOMES: 

A non-ionic, surfactant-based vesicle is called a niosome. Cholesterol is 

included as an excipient and non-ionic surfactant forms the majority of 

niosomes. Liosome and niosome both have bilayers, hence their properties 

are similar. Similar to liposomes, niosomes have characteristics that make 

them suitable drug carriers. In that they provide some advantages over 

liposomes, niosomes are distinct from liposomes. Niosomes provide 

benefits such high stability, affordability, simplicity in formulation, and 

scaling up. Because the non-ionic surfactants that make up niosomes are 

more stable than lipids in terms of both physical and chemical stability, 

niosome stability is substantially higher.       

LIQUID CRYSTALS: 

             Both the properties of the liquid and solid states can be found in liquid crystals. 

They are built from various geometries and thus can contain aqueous medication 

solutions in alternative polar and non-polar layers (i.e., a lamellar phase). 
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HYDROGELS: 

          

Three-dimensional, hydrophilic polymeric networks called hydrogels are able to 

absorb huge volumes of water or biological fluids. They serve as carriers in swellable 

and swelling-controlled release devices or are utilised to control medication release 

in reservoir-based controlled release systems. Hydrogels are created outside the 

body and combined with the medication before being injected into the body. 

 

 

                                   Fig. 1.1 structure of liposome and phytosome 
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CHALLENGES TO NOVEL DRUG DELIVERY SYSTEM: 

 

1. Problem detected in delivery of poorly soluble drug.  

2. Novel approaches in the delivery of poorly soluble drugs 

3. Overcoming bioavailability hurdles for poorly soluble clinical candidates 

4. Rationale formulation design for poorly soluble compounds 

5. Overcoming challenges in protein drug deliver 

6. Overcoming addictive nature of drugs 

7. Challenges in pediatric and geriatric drug delivery 

8. Advances in self-emulsifying drug delivery systems (SEDDS) 

 

             

       Main challenge in novel drug delivery system is to delivery of poorly soluble 

drug. Other Major Challenges in Drug Delivery are protein ,paediatric and geriatric 

drug delivery.  Self-emulsifying drug delivery systems (SEDDS) possess 

unparalleled potential in improving oral bioavailability of poorly water-soluble 

drugs.NDDS can alter the toxicology, tolerability, pharmacokinetics and 

dynamics of a drug. Whilst this can be leveraged to improve drugs, it can also 

lead to unexpected changes in drug pharmacology. 

 

Future prospect and opportunity in india 

        
         India is one in every of the foremost strategic regions for the pharmaceutical 

market. Therefore many multinational giants have been keen to take a position and 

grow preferentially during this sector. Developments within the new and advanced 

techniques in the field of NDDS will create huge demand for sort of excipients usage 

and development. India is well-known for its quick adaptability to new excipients and 

associated technologies. So marketplace for excipients in India will grow on two 

aspects; one is within the variety of exporting new organic excipients and therefore 

the second within the variety of employing new excipients in various advanced delivery 
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technologies.Majority of the pharmaceutical companies within the country have been 

applying and receiving new patents within the field ofthe Novel drug delivery systems. 

This eventually, within the near future derives huge demand for the products and 

services offered by pharmaceutical and allied businesses. 

Nanotechnology offers various modern applications in novel drug delivery systems that 

potentially improve the diagnosis,treatment and help monitoring of post-

administration transformation of drug composition within the body systems. Another 

important milestone to be mentioned here is Computer aided Drug Design, which 

offers lots of scope for the development of this sort of novel and advanced systems. 

Computer aided Drug Design helps in designing and developing the drugs and delivery 

systems consuming less time and resources with more accuracy and quality 

compared to traditional methods.  

 

Administration Routes 

       The choice of delivery route is guided by the patient acceptability, drug properties 

(such as solubility), access to disease site, or effectiveness in for specific diseases. The 

most important medicine Delivery way is peroral way. An increasing number of protein 

and peptide based drugs. They offer the best potential for more practical therapies, but 

they are not easily crosses mucosal and biofilm surfaces; they are easily denatured or 

degraded, sensitive to clearance in the liver and other body tissues and require correct 

dosage. Currently, protein drugs are generally used by injection, but this route is a 

smaller amount that is pleasant and also pose problems with drug concentration 

fluctuations in the blood. Thus, despite the barriers to successful drug delivery that exist 

in the gastrointestinal tract (i.e. acid-induced hydrolysis in stomach, transparent 

enzyme degradation gastrointestinal tract by several proteolytic enzymes, bacterial 

fermentation in the colon), the peroral pathway remains the most studied because it 

offers the advantages of the convenience and cheapness of administration, and the 

potential manufacturing cost savings. 
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CONCLUSION: 

 

               Novel drug delivery system decreses the repeated administration of to     

overcome non complince.  It help in the increase the therapeutic effects and 

increase the bioavailability and decrease the toxic effects of drug. The method by 

which a drug is delivered can have a significant effect on its efficacy.The use of Drug 

delivery systems in developing drugs for bringing lots of hope in the field of 

Pharmacology and Medical research. Novel drug delivery & drug targeting is new 

techniques which is used in pharmaceutical science. Like targeting drug delivery, 

vaccine delivery, Gene therapy, commercial development of novel carries 

(liposomes). 
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