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Abstract 

Herbal plants have enormous therapeutic potential which should be explored through the fabrication these drugs in 

novel drug delivery systems. The major limiting factors viz. lipid solubility and molecular size of the 

phytoconstituents to pass the biological membrane can be overcome by the usage of novel carriers. Also, the concept 

of multi-targeted therapy exists in traditional system of medicine. These multi-components existing in the extracts of 

natural products act simultaneously on multiple targets. Thus, polyherbal therapies involve the combination of 

various types of agents from different plant sources and thereby used to enhance therapeutic efficacy. They also 

minimize the risk of development of drug resistance. Standardized plant extracts when administered through novel 

drug delivery system show much better pharmacodynamic and pharmacokinetic profile. Hence more amount of 

active constituent becomes available at the site of action at same or lesser dose compared to the conventional plant 

extract. Hence, the therapeutic action becomes enhanced, more detectable and prolonged. Several excellent 

phytoconstituents have been successfully delivered using NDDS (Novel Drug Delivery System). Thus, this review is 

focused on the potential of phytosomes, a modified vesicular drug delivery system in the development of plant actives 

and extracts. 
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Introduction     

     Herbal formulations, a type of dosage form has been 
emerging in the field of medicine and started dwelling a 
unique consign in the international market. It consists 
of one or more herbs or processed herb in specified 
quantities to provide specific benefits meant for 
diagnosis, treatment, mitigation or alteration of 
physiology or structure of human beings or animals. It 

has also meant for nutritional or supplementary or 
cosmetic or other benefits. Either the whole plants or 
plant parts or fragments are subjected to an assortment 
of treatments such as extraction, distillation, expression, 
fractionation, purification, concentration or 
fermentation to acquire herbal preparations [1-3]. All 
the way through herbal source, there is an escalating 
interest in identifying retorts for challenging ailments 
and its applications in modern medicine. Despite having 
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excellent bioactivity in vitro, several plant extracts lack 
a significant in vivo correlation due to their poor lipid 
solubility or improper molecular size which in turn 
results poor absorption and/or poor bioavailability. 
Novel drug delivery systems for herbal drugs have an 
impending outlook for enhancing the therapeutic 
activity and also to overcome the tribulations associated 
with herbal medicines [4-6].  
 

Role of Carrier Systems in Delivering 
Phytoconstituents 

     Standardized plant extracts viz. flavonoids, 
terpenoids, tannins, xanthones, etc., when fabricated 
through novel drug delivery system show much better 
profile in terms of absorption, bioavailability and 
therapeutic activity. Therefore, the amount of active 
phytoconstituents available at the site of action (liver, 
brain, heart, kidney, etc.) is high compared to 
conventional plant extract. Later, it was found that 
complexation with certain other substances like 
phospholipids substantially improved the 
bioavailability of such extracts by enhancing the 
absorption of combined phytoconstituents [7-9]. Today, 
in the midst of emerging drug delivery systems, 
phospholipid based carriers are of much importance 
because of intense advantages associated with them. 
Phospholipids are complex molecules that are used in 
all known life forms to make cell membranes. They are 
building blocks for cell membrane, making up the 
matrix into which fit a large variety of proteins that are 
enzymes, transport proteins, receptors, and other 
biological energy converters. In humans and other 
higher animals, the phospholipids are also employed as 
natural digestive aids and as carriers for both fat-
miscible and water miscible nutrients. The various 
phospholipid based drug delivery carriers include 
phytosomes, liposomes, long circulating liposomes, 
ethosomes, transferosomes and nanochelates, etc, 
[10,11]. 
 

Phytosomes for Polyherbal Formulations 

     Phytosome, a type of phospholipid based carrier 
system is a patented technology developed by a leading 
manufacturer of drugs and nutraceuticals. It is used to 
incorporate standardized plant extracts or water 
soluble phytoconsituents into phospholipids at 
molecular level. Thus, lipid compatible molecular 
complexes are formed called as phytosomes. They are 
the most advanced forms of herbal extracts that exhibits 
better pharmacokinetic and pharmacodynamic profile 
than conventional herbal extracts. They are also defined 
as a type of vesicular drug delivery system or modified 
vesicular drug delivery system of liposomes. It is a 
complex of a phytoconstituents and a phospholipid 
having a little cell like structure (“phyto” means plant; 
“some” means cell-like) [12-14].  
 

Composition of Phytosomes 

     Phytosomes constitute a bioactive phytomolecule 
and a phospholipid. The phospholipid molecular 
structure includes a water soluble head and two fat-
soluble tails. Because of this dual solubility, the 
phospholipid acts as an effective emulsifier and notable 
that it is one of the chief components of the membranes 
in our cells. These properties enable them to deliver the 
active moieties to the desired site or location of the 
body which have been already reported. Physico-
chemical and spectroscopical studies revealed the 
novelty of these entities [15-17].  
 
     Most of the bioactive constituents of phytomedicines 
are water-soluble compounds like flavonoids, 
glycosides and terpenoids. Among them, flavonoids are 
a major class of bioactive compounds possesses broad 
therapeutic spectrum of activities. Because of 
hydrophilic head and lipophilic outer layer, phytosomes 
shows better absorption and thereby produce better 
bioavailability than the conventional herbal extracts 
containing phytomedicines [18].  

 

 
Figure 1: Phytosome Development Process. 
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 Preparation of Phytosomes 

     The phytoconstituents of herbal extracts lend 
themselves for the binding to phospholipids directly. 
Thus, phytosomes result from the reaction of a 
stoichiometric amount of the phospholipid with the 
standardized extract or polyphenolic constituents in a 
non polar solvent. Phospholipids are bifunctional 
compounds and hence, the phytoconstituents produce a 
lipid compatible molecular complex with phospholipids, 
also called as phyto-phospholipid complex. 
 
     The bioactives or phytomolecules are anchored 
through chemical bonds to the polar head of the 
phospholipids. This commotion can be demonstrated by 
specific spectroscopic techniques. The precise chemical 
analysis indicates that the unit phytosome is usually a 
flavonoid or any other phytomolecule linked with at 
least one phospholipid molecule. The phytosome 
technology produces a little micro cell, whereby the 
plant extract or its active constituent is protected from 
destruction of gastric secretions and gut bacteria owing 
to the gastroprotective property of phospholipids [19-
21]. 
 

Phytosome Technology 

     In the phytosome technology, the novel complexes 
are prepared by reacting one mole (rarely 2-3 moles) of 
a natural or synthetic phospholipid with one mole of a 
phytoconstituent either alone or in the natural mixture 
in aprotic solvent. In the complex formation, the ratio 
between these two moieties ranges from 0.5-2.0 moles. 
The formed complex can be isolated by precipitation 
with non solvent such as aliphatic hydrocarbons or by 
lyophilization or by spray drying. Phospholipids are 
selected from the group which includes phosphatidic 
acid, phosphatidyl choline, phosphatidyl ethanolamine, 
phosphatidyl serine in which acyl group may be same or 
different and derived from palmitic, stearic, oleic and 
linoleic acid. Selection of flavonoids are done from the 
group consisting of quercetin, kaempferol, quercretin-3, 
rhamnoglucoside, quercetin-3-rhamnoside, hyperoside, 
vitexine, diosmine, 3- rhamnoside, (+) catechin, (-) 
epicatechin, apigenin-7-glucoside, luteolin, 
luteolinglucoside, ginkgonetine, isoginkgonetine and 
bilobetine. Few liposomal drugs complex operate in the 
presence of the water or buffer solution whereas 
phytosomes operate with the solvent having a reduced 
dielectric constant. Flavonoids, which are insoluble in 
chloroform, diethyl ether or benzene, become extremely 
soluble in these solvents after forming phytosomes. 
Change in physic-chemical property is due to the 
formation of a true stable complex, phytosome [22-24].  
 

Advantages of Phytosomes  

 Enhances the absorption of lipid insoluble polar 
phytoconstituents through oral as well as topical 
route.  

 Showing better bioavailability. 
 Significantly greater therapeutic benefit. 
 Reduced dose because of improved absorption of 

active constituent(s). 
 Better stability profile due to the formation of 

chemical bonds between phospholipid molecules and 
phytoconstituents. 

 Protects the bioactives/phytoconstituents from 
destruction by digestive secretions and gut bacteria. 

 Able to execute the transition from a hydrophilic 
environment into the lipophilic environment of the 
cell membrane and from there into the cell finally 
reaching the blood. 

 Exhibits better pharmacokinetic and 
pharmacodynamic profile than conventional herbal 
extracts [25-26]. 

 

Limitations of Phytosomes 

     Phytosome is a complex unit of phospholipid and 
phytoconstituent which specifically bonded together in 
1:1 or 2:1 ratio depending on its characteristic features. 
Spectroscopic studies revealed that the 
phospholipids‐substrate interaction is due to the 
formation of hydrogen bonds between the polar head of 
phospholipids and the polar functionalities of the 
substrate. Thus, it can able to produce better absorption 
and increased bioavailability at the site of action. But, 
the phytoconstituents are rapidly eliminated from 
phytosomes which might decrease their duration of 
action [27]. 
 

Techniques used for the Evaluation of 
Phytosomes 

 Visualization of phytosomes can be achieved using 
Transmission Electron Microscopy (TEM) and by 
Scanning Electron Microscopy (SEM). 

 Vesicle Size and Zeta Potential can be determined by 
Dynamic Light Scattering (DLS) using a computerized 
inspection system and Photon Correlation 
Spectroscopy (PCS). 

 Entrapment Efficiency of a drug by phytosomes can be 
measured by the ultracentrifugation technique. 

 Transition Temperature of the vesicular lipid systems 
can be determined by differential scanning 
calorimetry. 

 Surface tension activity measurement of the drug in 
aqueous solution can be measured by the ring 
method in a Du Nouy ring tensiometer. 

 
 Vesicle stability can be determined by assessing the 

size and structure of the vesicles over time. The mean 
size is measured by DLS and structural changes are 
monitored by TEM. 

 Drug content can be quantified by a modified high 
performance liquid chromatographic method or by a 
suitable spectroscopic method. 
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 Spectroscopic evaluations can be done to confirm the 
formation of a complex or to study the reciprocal 
interaction between the phytoconstituents and the 
phospholipids through 1H-NMR, 13C-NMR and FTIR 
spectroscopic methods. 

 In vitro and In vivo evaluations are done based on the 
expected therapeutic activity of the biologically active 
phytoconstituents present in the phytosomes. For 
example, in vitro anti-hepatotoxic activity can be 
assessed by antioxidant and free radical scavenging 
activity of the phytosomes whereas in vivo anti-
hepatotoxic activity can be assessed by studying the 
effect on animals against thioacetamide-paracetamol 
or alcohol-induced hepatotoxicity [28-31]. 

Applications of Phytosomes 

     Phytosome technology has been effectively used to 
enhance the bioavailability of many herbal extracts 
including Ginkgo biloba extract, Silybum marianum 
extract, Curcumin longum extract and Camellia sinensis 
extract (green tea). These phytosome vesicles deliver 
therapeutic compounds for a wide range of possible 
applications. It can be industrialized for various 
therapeutic uses, cosmetic applications and dietary 
supplements [32-50].  
 

Phytosome Formulations Active Constituents Pharmacological Activity 

Ginkgo biloba Phytosome Flavonoids 
Cardio-protective, Hepato-protective and 

Antioxidant 

Bilberry Phytosomes Anthocyanosides 
Potent antioxidant, Improve capillary tone and 

Reduce abnormal blood vessel permeability 
Ginseng Phytosome Ginsenosides Nutraceutical 

Green tea Phytosome Epigallocatechin Nutraceutical 
Centella Phytosome Terpenes Vein and Skin disorders 

Echinacea Phytosome 
Echinacosides from Echinacea august 

folia 
Nutraceutical and Immunomodulator 

Ginseng Phytosome Ginsenosides from Panax ginseng Nutraceutical and Immunomodulator 

 
Grape Seed Phytosome 

Procyanidins from Vitis vinifera Nutraceutical, Antioxidant and Cardio-protective 

Quercetin Phytosome Quercetin 
Antioxidant 
Anticancer 

Hawthorn Phytosome Flavonoids from Crataegus sp. 
Nutraceutical, Cardio-protective and 

Antihypertensive 

Olive oil Phytosome Poly phenols from Olea europaea oil 
Antioxidant, Anti inflammatory and Anti 

hyperlipidemic 
Palmetto berries 

Phytosomes 
Fatty acids, alcohols and sterols Treatment of Non-cancerous prostate enlargement 

Curcumin Phytosome Curcumin 
Antioxidant 
Anticancer 

Table 1: Applications of Phytosomes. 
 

Future Scope 

     The thorough literature survey divulges the different 
products of phytosomes and also demonstrated their 
significant therapeutic as well as health promoting 
properties as compared to conventional forms of plant 
extracts. Crude, partially purified or fractionated plant 
extracts can be standardized and then formulated as 
phytosomes for systematic investigation to expose any 
improved potential applications of the same. Thus, in 
future, phytosomes can be developed for different 
therapeutic purposes viz. hepatoprotective, 
cardiovascular disorders, liver diseases, anti-
inflammatory, Immunomodulator, anticancer, anti 
diabetic and also for prophylactic and health purposes 
as nutraceuticals.  

Conclusion 

     Phytosomes, an emerging technology in drug delivery 
is being applied to phyto-pharmaceuticals for the 
improvement of bioavailability of herbal extracts. They 
are referred as advanced and novel form of botanicals 
or phytoconstituents. They have improved 
pharmacokinetics, pharmacodynamic and 
pharmacological parameters. Also, they have been 
reported to enclose wide scope in the field of cosmetics. 
The methods used for preparing phytosomes are simple 
and reproducible. Apart from that the phospholipids 
used in formulating phytosomes have their own 
beneficial effect to the body. Thus, the phytosome 
technology forms a bond between the 
phytoconstituents and novel drug delivery systems. 
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