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ABSTRACT  

Novel drug delivery system has got a vast development in the last few years. Herbal medicines are in use to cure the 

diseases due to their potential and less side effects. The term "phyto" means plant, while "some" means cell-like. 

Therefore, phytosomesa "phytophospholipid complex" resembling a small cell. Herbal is drug technology has entered 

into a novel approach of developing herbal phytosomes for herbal drug delivery. The information of various novel 

techniques used for improving safety and efficacy of phytomedicines. Niosomes are over the liposomes because the 

former has more stability and economic, the targeted drug delivery system has mostly used in niosomes. In 

nanoemulsion the droplet diameters ranging from 50 to 1000 nm and the average droplet size is between 100 and 500 

nm. The nano-emulsionis also called micro-emulsions and the sub-micro-emulsion is also called lipid emulsion, they 

are used for veterinary purpose for nontoxic and non-irritant in nature. The natural cell vesicle is resembling under 

the artificial vesicle are transfersomes.  
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INTRODUCTION 

In recent years, scientists are involved in the research and development of novel approach of delivering herbal drugs. 

Natural products isolated from the plants are known as ‘herbal drugs’ and are the core of traditional medicinal systems 

that are being followed from ancient times [1] . The term “phyto” means plant while “some” means cell-like. 

Phytosomes is also called as Phytolipids delivery system which forms a bridge between the convectional delivery 

system and novel delivery system[2].Enhanced skin delivery of drugs can be achieved by novel lipid carriers called 

as Ethosomes[3]. Liposome based drug delivery systems offer the potential to enhance the therapeutic index of anti-

cancer agents, either by increasing the drug concentration in tumor cells and/or by decreasing the exposure in normal 

tissues exploiting enhanced permeability and retention effect phenomenon and by utilizing targeting strategies[4]. 

Direct binding of phosphatidylcholine to herbal extract components led to better absorption characteristics as 

compared to conventional delivery of herbal extracts. Other vesicular assemblies like microspheres, nanoemulsions, 

polymeric nanoparticles etc[5]. Allopathic treatments are currently more widely used than traditional medicines, 

especially in developed countries[6]. Niosomes are preferred over liposomes because the former exhibit much more 

stability and economic[7]. Nanotechnology comprises technological developments on the nanometer scale, usually 

0.1-100 nm. The use of nanotechnology in pharmaceuticals and medicine has grown over the last few years[8]. The 
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term “microemulsion” refers to a thermodynamically stable isotropically clear dispersion of two immiscible liquids, 

such as oil and water, stabilized by an interfacial film of surfactant molecules[9]. Transdermal drug delivery system 

can be used as an alternative delivery of drug into the systemic circulation. Transdermal drug delivery offers many 

advantages as compared to traditional drug delivery better alternative to achieve constant plasma levels for prolonged 

periods of time[10]. 

HERBAL MEDICINE 

Herbal medicine may be defined as a dosage form consisting of one or more plant parts or processed plant parts 

provide specific or other benefits in the diagnosis, treatment and prevention of diseases in human or animals and also 

may have nutritional value. Herbal drugs are found in systems such as Ayurveda, Yoga, Unani, Siddha, Homeopathy 

and Naturopathy. Herbal remedies are medicinal plants that contain as active ingredients plant materials such as 

juices, gums, fatty oils, essential oils. They also include crude plant material such as leaves, fruit, seed, bark, root, 

stem, or other parts of the plants entirely or fragmented by using different local methods of different countries like 

extraction, purification, fractionation etc. [1] 

 

Figure 1 : Different carriersfor novel drug delivery ststem of herbal drug.[1] 

PHYTOSOMS 

The term „Phyto‟ means plant while „Some‟ means cell-like. Phytosome is vesicular drug delivery system in which 

phyto constituents of herb extract surround and bound by lipid[5]. The phytosomes process is a small cell in itself, as 

the valuable components of the herbal extract are protected from destruction by the digestive secretions and gut 

bacteria[2]. It is a newly developed and patented technology to incorporate water-soluble phytoconstituents or 

standardized plant extracts into phospholipids to generate lipid compatible molecular complexes. In certain literature, 

it is also referred as ribosome[1]. Phytosome protect valuable component of herbal extract from destruction by 

digestive secretion and gut bacteria and because of which they show better absorption which produces better 

bioavailability and improved pharmacological and pharmacokinetic parameters than conventional herbal extract[5]. 
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METHOD OF PREPRATION  OF PHYTOSOMES  :- 

 

FIGURE 2. Stages of prepration of phytosomes [2] 

 

ADVANTAGES OF PHYTOSOMES 

1) Phytosomes produces a cell-like structure where the valuable phytocomponents are protected from demolition 

by gut bacteria and digestive secretions.[1] 

2) The required dose is reduced as the absorption of the  active phytoconstituents is improved.[2] 

3) Increased bioavailability due to phospholipid complex. 

4) Increased bioavailability causes improved therapeutic effect. 

5)  Less dose requirement due to high bioavailability. 

6)  Phosphatidylcholine acts as liver protective other than a carrier.[5] 
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Figure 3 : Show the difference between Phytosome & Liposome[2] 

LIPOSOME 

The name liposome is derived from two Greek words: 'Lipos' meaning fat and 'Soma' meaning body[5].The liposomes 

are spherical particles that  encapsulate a fraction of the solvent, in which they freely diffuse (float) into their 

interior[4]. Liposomes are classified accordingto their size, a number of lamellae, and surface charge[1]. A liposome 

can be formed at a variety of sizes as uni-lamellar or multi-lamellar construction, and its name relates to its structural 

building blocks, phospholipids, and not to its size[5]. 

General method of liposomes preparation :-  

                         

      

                                              

     

Figure 4 :  Common stages for preparation of liposome[5] 
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Advantages of Liposome  

1) The chemical versatility that allows the loading of hydrophilic, amphiphilic, and lipophilic 

phytoconstituent.[1] 

2) Provides selective passive targeting to tumor tissues (Liposomal doxorubicin). 

3) Increased efficacy and therapeutic index. 

4) Increased stability via encapsulation.  

5) Reduction in toxicity of the encapsulated agents.  

6) Improved pharmacokinetic effects (reduced elimination, increased circulation life times).  

7) Flexibility to couple with site specific ligands to achieve active targeting. 

8) Biodegradable and flexible. 

9)  Can incorporate micro and macro molecules. 

10)  Can carry both water and lipid soluble drugs.[5] 

    ETHOSOMES 

       Ethosomes enable drugs to reach the deeper layer of skin or the systemic circulation. Ethosomes are composed of 

phospholipids, water and ethanol in high concentration [3]. Ethosomes are phospholipids-based elastic nano-vesicles 

having high content of ethanol [20%-45%]. [6] Ethosomes are a sac-like system composed of a high concentration of 

ethanol and phospholipids. Ethosomes delivered the drug in the form of a cream, gel for patient comfort [1].  

 

Figure 5 :-  Diagram of Ethosomes [5] 

Preparation method of  ethosomes :- 
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Figure 6 : Cold method for the preparation of ethosomes [5] 

 

ADVANTAGES 

1) It increases the transdermal permeability of drug through the skin. 

2) It can entrap all types of drug molecules i.e. hydrophilic, lipophilic or amphiphilic.[1] 

3) Increased skin permeation of the drug.  

4) Large molecules like proteins, peptide molecule is possible. 

5) It is noninvasive, passive and nontoxic.[3]  

6) It contains non-toxic raw material in formulation.  

7) The Ethosomal system is passive, non-invasive and is available for immediate commercialization [6]. 

 

NIOSOME 

Niosomes are formation of vesicles prepared by the mixing of cholesterol and a non-ionic surfactant. It is an example 

for targeted and controlled release of medicament. There are various approaches for delivering these drugs like 

liposomes, niosomes, nanoparticles etc[7]. It is used as potential drug carriers similar to liposomes. Niosomes offer 

certain advantages over liposomes as being stable as it is able to encapsulate different types of drugs, economic and 

are different from liposomes [1]. Niosomes are preferred over liposomes because the former exhibit much more 

stability and economic. They enhance the therapeutic efficacy of the drug molecules by delaying the clearance from 

the circulation and protecting from environment. Niosomes are widely used for targeted drug delivery system [7]. 
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Figure 7 : Structure of Niosome [5] 

Types of Niosomes 

1. Niosomes are classified based on number of bilayer, size. 

2. And method of preparation. 

3. Mulitlamellar- 0.5μm to 10μm in diameter.  

4. Larger unilamellar- 0.1μm to 1μm in diameter. 

 5. Small unilamellar – 25-500nm in diameter [5]. 

METHOD OF PREPERATION :- 

           

 

Figure 8 : General method of preparation in niosomal suspension [7] 
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ADVANTAGES 

1) Niosomes are biodegradable, biocompatible, non-toxic and non-immunogenic.  

2) Niosomes are able to encapsulate large amount of materials in a small volume of vesicles. [5] 

3) The characteristics features like size, shape, nature can be changed. 

4) The transdermal delivery system gives controlled drug delivery.   

5) Enhanced bioavailability. 

6)  Improves the penetration of drug into the skin.    

7) They are osmotically active hence has longer storing period.[7] 

NANOEMULSION 

           Nanoemulsions are a group of dispersed particles used for pharmaceutical and biomedical aids and vehicles that show 

great promise for the future of cosmetics, diagnostics, drug therapies, and biotechnologies. Nanoemulsions can be 

defined as oil-in-water (o/w) emulsions with mean droplet diameters ranging from 50 to 1000 nm. Usually, the 

average droplet size is between 100 and 500 nm.These emulsions are easily produced in large quantities by mixing a 

water-immiscible oil phase into an aqueous phase with a high-stress, a mechanical extrusion process that is available 

worldwide. The NEs are also referred as miniemulsions, ultrafine emulsions and submicron emulsions [8]. 

Nanoemulsions are O/W type emulsion having the size of several microns. They are used for the veterinary purpose 

for being nontoxic and nonirritant in nature[1]. 

  The rise in antibiotic-resistant bacteria has received much attention over recent years, but the rate of development of 

new antibiotics to treat these emerging “superbugs” is very slow. Encapsulating lipophilic drugs into oil droplets was 

first introduced in 1960 using the submicron emulsion o/w (Intralipid®) for parentral nutrition via injection. 

Microemulsions were reviewed for their parenteral use [8].    

   MICROEMULSIONS 

    A microemulsion is considered to be a thermodynamically or kinetically stable liquid dispersion of an oil phase 

and a water phase, in combination with a surfactant [9]. The micro-emulsionis also called nanoemulsions, and the 

sub-micro-emulsion is also called lipid emulsion [4]. Microemulsions are O/W type emulsion having the size of 

several microns. They are used for the veterinary purpose for being nontoxic and nonirritant in nature. Some literature 

reported a herbal oil of Petrodon emarginatus as microemulsion showed improved antiinflammatory activity[1]. 

The major components of microemulsion system are:-[9] 

i. Oil phase  

ii.  Surfactant (Primary surfactant)   

iii.  Co-surfactant (Secondary surfactant)   

iv.  Co-Solven 
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Figure 9 :- Structure of Microemulsion [9] 

    ADVANTAGES 

1) Thermodynamically stable and require minimum energy for formation.  

2)  compatibility in manufacturing.  

3) Enhanced drug solubilization and improved bioavailability.[9] 

 

TRANFERSOMES 

    The name means “carrying body”, and is derived from the Latin word 'transferre',meaning „to carry across‟, and the 

Greek word „soma‟, fora „body‟. A Transfersome carrier is an artificial vesicle which resembles the natural cell 

vesicle[5]. Transferosomes are sac-like vesicle composed of phospholipid that acts as potential carriers for the 

delivery of the drug through transdermal route[1].    

 

Figure 10 :- Undeformable Vesicle (Transferosome) [5] 

ADVANTAGES 

1) Transfersomes can deform and pass through narrow constriction (from 5 to 10 times less than their own 

diameter) without measurable loss.  

 

2) This high deformability gives better penetration of intact vesicles.  

3) They act as depot, releasing their contents slowly and gradually.  

4)  They can be used for both systemic as well as topical delivery of drug[5].   
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5)  They have high entrapment efficiency, in case of the lipophilic drug near to 90% .[1]    

6)  They protect the encapsulated drug from metabolic degradation.   

7) They can be used for both systemic as well as topical delivery of drug[10].                 

 

CONCLUSION 

Herbal drugs or plant actives contains a lot of therapeutic potentials that should be analyzed via application of novel 

drug delivery technology. This review gives information about novel drug delivery system in herbals, their types, 

formulation, uses of herbal drugs and current market status of novel drug delivery system of herbal medicines. Herbal 

ethosomes is a new area in vesicular research for Transdermal Drug delivery System. Phytosomes can play a vital 

role in efficient drug delivery of a broad spectrum of hepatoprotective phytoconstituents like flavones, xanthones, 

terpenes, etc. Standardized plant extracts or mainly polar phytoconstituents like flavonoids, terpenoids, tannins, 

xanthones when administered through novel drug delivery system show much better absorption profile which enables 

them to cross the biological membrane, resulting enhanced bioavailability. 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. There is a great potential in the 

development of novel herbal drug delivery system as these are safe, effective and people are regaining faith in herbal 

medicines as compared to modern medicine. Niosomes can be used as promising drug nanocarriers to achieve better 

bioavailability and targeting approaches. Nanoemulsions have been used in clinics for more than four decades as total 

parenteral nutrition fluids. microemulsions have been shown to be able to protect labile drugs, control drug release, 

increase drug solubility, increase bioavailability and reduce patient variability. Transfersomes are specially optimized 

particles or vesicles, which can respond to an external stress by rapid and energetically inexpensive, shape 

transformations. 
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