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ABSTRACT :  the  term “phyto” means plant while “some” means cell-like. Phytosomes are   bioactive phytoconsituents of 

herb extract surrounds and bound by a lipid. Most of the bioactive constituents of phytomedicines are water-soluble compounds like 

flavonoids, glycosides; terpenoids in which flavonoids are a major class of bioactive compounds possesses broad therapeutic 

activities .Novel drug delivery system is a novel approach to drug delivery that addresses the limitations of the traditional drug 

delivery systems. Our country has a vast knowledge base of Ayurveda whose potential is only being realized in the recent years. 

The effectiveness of any herbal medication is dependent on the delivery of effective level of the therapeutically active compound. 

The phytosome technique reduces these tasks to reasonable extents. The phytosome or Herbosome technique increases the 

hydrophilicity of highly lipophilic drug there by making it suitable for drug delivery and increases the lipophilicity of hydrophilic 

phytoconstituents adequately to cross biological membrane. The topical application of phytosomes for cosmetic purpose has already 

been proven. This review also contains a comparative account of liposomes and phytosomes along with recent advancements in the 

field of phytosome technology with a special concern to transdermal drug delivery.improved  forms  of   herbal  formulation  which  

contain  the  bioactive phytoconstituents of herb essence enclosed and bound by a lipid. 
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INTRODUCTION :  Preparations of plants or parts of them were widely used in popular medicine since ancient times and till 

today the use of phytomedicines is widespread in most of the world’s population.  From time immemorial it has been the endeavour 

of the physician and the apothecary to provide patients with the best possible forms of medicines so that recovery from disease is 

faster and complete. The drugs are delivered in a suitable formulation keeping in view the safety, efficacy and acceptability among 

other factors, and the formulation is usually known as dosage form or drug delivery system.  Phytosomes are developed by 

incorporating standardized plant extract or water soluble phytoconstituents into phospholipids to produce lipid compatible molecular 

complexes called phytosomes and so vastly improve their absorption and bioavailability. Phytosome process produces a little cell 

because valuable components of herbal extract are protected from destruction by digestive secretion and gut bacteria. Phytosomes 

are better able to transform from a hydrophillic enviroment into the lipid friendly environment of the enterocyte cell membrane and 

from there into the cell finally reaching the blood. 

 

 

DIFFERENCE BETWEEN LYPOSOMES AND PHYTOSOMES  

 
 There is number of research has been carried out on phytosomes which state that phytosomes have good bioavailability, absorption, 

and excellent therapeutic efficacy over liposome. Comparison between phytosomes and liposomes is represented in Table 1 along 

with their structure : Likewise Phytosomes, a liposome is formed by mixing phosphatidylcholine with water soluble substance in 

definite ratio. The basic difference between liposomes and phytosomes is that in liposomes the active principle is dissolved in the 

medium contained in the cavity or in the layers of the membrane, whereas in the phytosomes it is an integral part of the membrane, 

being the molecules anchored through chemical bonds There may be hundreds or even thousands of phosphatidylcholine molecules 

surrounding the water-soluble compound. In contrast, with the herbosome process the phosphatidylcholine and the plant components 

actually form a 1:1 or a 2:1 molecular complex depending on the substance complexed, involving chemical bonds [hydrogen bonds.. 

.The phytosome formulation also increases the absorption of active ingredients when topically applied on the skin, and improves 

systemic bioavailability when administered orally. In water medium, a phytosome will assume a micellar shape, forming a spherical 

structure, overall similar to a liposome, but with a different guest localization  
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HISTORY OF PHYTOSOMES :  The effectiveness of any herbal medication is dependent on the delivery of effective 

level of the therapeutically active compound. Severe limitation exists in their bioavailability when administered orally or topically. 

Phytosomes are recently introduced herbal formulations that are better absorbed than extracts. The term "phyto" means plant, while 

"some" means cell-like. 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. Water-soluble phytoconstituents can be converted into lipid-

compatible molecular complexes and therefore are aptly called phytosomes . Phytosomes are the novel form of herbal formulations 

contains the bioactive phytoconstituent(s) of herb extract complexed with phospholipid to produce lipid compatible molecular 

complexes, when treated with water, these complexes form a micellar structures. Phytosome is a newly introduced patented 

technology in which phytomolecule form complex with phospholipid by developing hydrogen bonds.  Water-soluble phyto-

constituent molecules (mainly polyphenols) can be converted into lipid-compatible molecular complexes, which are called 

phytosomes. Silybin predominates, followed by silydianin and silychristin. Silybin is a flavonolignan which is probably produced 

within the plant by the combination of a flavonol with a coniferyl alcohol.  

PREPARATION TECHNIQUES FOR PHYTOSOMES: 

 A. THIN LAYER ROTARY EVAPORATOR METHOD:  

Phytosomes vesicles were made by thin layer rotary evaporator vacuum method. The phytosomal complex was mixed in anhydrous 

ethanol in 250ml round bottom flask. The flask was attached to a rotary evaporator.  The solvent will evaporate at a temperature 

about 60˚C forming a thin layer film around the flask. The film is hydrated by phosphate buffer having Ph 6.8, and the lipid layer 

will peel off in phosphate buffer forming vesicle suspension. The phytosomal suspension will be stored in the refrigerator for 24hrs, 

before characterization. 

B. SOLVENT EVAPORATION METHOD: Phospholipid, i.e., soya lecithin was reacted with polyphenolic extract in 

an equal ratio with 5 ml of dichloromethane with stirring until evaporate. Once the dichloromethane was evaporated 5 ml of n-

hexane, was added to the thin film with stirring and left in a fume hood for complete removal of the solvent. After complete removal 

of n-hexane, the thin film was hydrated and sonicated for desired phytosomal complex. 

C. REFLUX METHOD: Phytosomes can also be prepared by reflux method. Polyphenolic extract and phospholipid were 

placed in 100ml round bottom flask and refluxed in dichloromethane for 1hr not exceeding 40˚C. the clear solution was evaporated 

and add 15ml of n-hexane until a precipitatewas obtained. The precipitate was taken and placed in a desiccators. 

APPLICATION OF PHYTOSOMES: 

SILYMARIN PHYTOSOMES: Most of the Phytosomal studies are focused on Silybum marianum (milk thistles) which 

contains premier liver protectant flavonoids.  Yanyu et a prepared silymarin phytosome and studied its pharmacokinetic in rats. In 

the studies, the bioavailability of silybin in rat was increased remarkably after oral administration of silybinphospholipid complex 

due to an impressive improvement of the lipophilic properties of silybinphospholipid complex and improvement of biological effect 

of silybin. .Tedesco et al  reported Silymarin phytosome show better anti-hepatotoxic activity than silymarin alone and can provide 

protection against the toxic effects of aflatoxin B1 on performance of broiler chicks .  (1993) investigated that in one study of 232 

patients with chronic hepatitis (viral, alcohol or drug induced) treated with silybin phytosome at a dose of 120 mg either twice daily 

or thrice daily for up to 120 days, liver function returned to normal faster in patients taking silybin phytosome . 

CURCUMIN PHYTOSOMES: The antioxidant activity of the complex was significantly higher than pure curcumin in all 

dose level tested. In the other study the developed phytosome of naringenin produced better antioxidant activity than the free 

compound with a prolonged duration of action, which may due to decrease in the rapid elimination of the molecule from body. In 

the other study the developed phytosome of naringenin produced better antioxidant activity than the free compound with a prolonged 

duration of action, which may be due to decrease in the rapid elimination of the molecule from body. Maiti et al. developed the 

phytosomes of curcumin (flavonoid from turmeric, Curcuma longa linn) and naringenin (flavonoid from grape, Vitis vinifera) in 

two different studiesmpared to a group of controls  treated with commercially available silymarin, 117 untreated or given placebo. 

PHYTOSOMES OF GRAPE SEED: Grape seed phytosomes is composed of oligomeric polyphenols (grape 

proanthocyanidins or Procyanidine from grape seed extract, Vitis vinifera) of varying molecular size complexed with 

phospholipids.The main properties of procyanidin flavonoids of grape seed are an increase in total antioxidant capacity and 

stimulation of physiological defenses of plasma, protection against ischemia/reperfusion induced damages in the heart,protective 

effects against atherosclerosis thereby offering marked protection against the cardiovascular system and other organs through a 

network of mechanism that extend beyond their antioxidant. 

PROPERTIES OF PHYTOSOMES:  Phytosomes are prepared by reacting 3-2 moles or preferably 1 mole of 

phosphatidylcholine with 1 mole of active phytoconstituents mostly the flavonoids and the terpenoids in an aprotic solvent such as 

dioxane or acetone from which complex can be isolated by precipitation with non solvent such as aliphatic hydrocarbons or by 

lyophilization or by spray drying. Physico-Chemical properties: Phytosomes is a complex between a natural product and 

phospholipids. Such a complex is obtained by reaction of stoichiometric amounts of phospholipids and the substrate in an appropriate 

solvent.  Phytosomes can accommodate the active principle that is anchored to the polar head of the phospholipids, becoming an 

integral part of the membrane.  For example, in case of the catechin-distearoyl PC complex, there is formation of H-bonds between 

http://www.jetir.org/


© 2025 JETIR January 2025, Volume 12, Issue 1                                                          www.jetir.org (ISSN-2349-5162)  

JETIR2501489 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org e688 

 

the phenolic hydroxyls of the flavones moiety and the phosphate ion on the PC side. The complexes are often freely soluble in 

aprotic solvents, moderately soluble in fats, insoluble in water and relatively unstable in alcohol. 

 2. BIOLOGICAL PROPERTIES : Phytosomes are novel complexes that are better absorbed and utilized. Hence, they 

produce more bioavailability and better results than conventional herbal extract or noncomplex extracts. Phytosomes can 

accommodate the active principle that is anchored to the polar head of the phospholipids, becoming an integral part of the membrane. 

For example, in case of the catechindistearoylPCcomplex, there is formation of H-bonds between the phenolic hydroxyls of the 

flavones moiety and the phosphate ion on the PC side 

LYPOSOMAL DRUG DELIVERY SYSTEM : Liposomes are ideal drug delivery system because its morphological 

structure resembles with cell membrane structure. Liposomes are spherical vesicles made up of phospholipid bilayer used as colloidal 

vesicular drug delivery systems  Liposomes are condensed bilayered vesicles with a completely contained aqueous volume A lipid 

membrane bilayer consisting mainly of natural or synthetic phospholipids.The Face The liposome name comes from two Greek 

words: "Lipos" which means fat, "Soma" The flesh. A liposome can be produced in a range of sizes as single or multi-lamella the 

house, and its name concerns its building blocks, phospholipids, not Its dimension. Its scale.Phospholipid molecules are amphipathic 

in nature having a hydrophilic head and hydrophobic tail, which in contact with water forms a spherical vesicle with head aligned 

towards the aqueous region and tails entrapped in membrane, forming an aqueous core (aqueous domain) which can accommodate 

hydrophilic drugs and lipoidal domain entrapped in bilayer-membrane which accommodates hydrophobic drugs i.e. it can carry both 

hydrophilic and hydrophobic drugs. Liposomes can act as potential drug delivery system for cancer treatment due to its ability to 

reduce the side effects caused by non-selective nature of cancer treatment methods by increasing specificity for cancer 

cells.Liposomes are They are commonly composed of one or more amphiphilic phospholipid bilayer membranes (and thus also 

called as phospholipid vesicles) that can entrap both hydrophilic and hydrophobic drugs. 

 PHYTOSOMES IN CANCER THERAPY: One of the major causes of death on the globe is cancer. It has remained a 

significant obstacle for current therapies and has not yet been effectively treated. Conventional treatment strategies available for 

cancer such as surgery, chemotherapy, radiation therapy etc. have severe adverse effects. The use of herbal active constituents in 

cancer treatment has tremendous potential to increase the effectiveness of conventional cancer therapy.  A mitomycin-C-Soybean 

phosphatidylcholine complex (mitomycin-c loaded phytosomes) has shown enhanced activity for cancer therapy and drug delivery  

Rutin-loaded transdermal systemic delivery was found to greatly improve upon loading into phytosomal systems, avoiding oral 

administration problems A mitomycin-C-Soybean phosphatidylcholine complex (mitomycin-c loaded phytosomes) has shown 

enhanced activity for cancer therapy and drug delivery  Rutin-loaded transdermal systemic delivery was found to greatly improve 

upon loading into phytosomal systems, avoiding oral administration problems . The antiproliferative and anti-apoptotic activities 

were evaluated with the use of human breast cancer MCF-7 cell line. A four-factor Box–Behnken experimental design was used to 

prepare and optimize the different formulations of phytosomal systems, and the optimized formulations were chose  

MECHANISM OF PHYTOSOMES FORMATION : The polyphenolic elements of herbal essence made themselves 

relatively healthy for straight conjugation with phosphatidylcholine. Phytosome ensues from the response of a stoichiometric 

quantity of the phospholipid-like phosphatidylcholine with the polyphenolic ingredients like simple flavonoids. (some e.g. shown 

in the table. The choline head of the phosphatidylcholine conjugate to these compounds while lipid-soluble phosphatidyl part 

containing the body and tail which then covers the choline bound material. Hence, the Phytomolecules yield a lipid soluble molecular 

compound with phospholipids named as phyto-phospholipid complex.  . Phytomolecules are anchored through chemical bonds to 

the polar choline head of phospholipids, as can be confirmed by precise spectroscopic methods (Bombardelli et al. 1991). Frequently, 

detailed chemical examination designates that, the unit phytosome is typically a flavonoid molecule connected with not less than 

one phosphatidylcholine molecule. The outcome is a tiny microsphere or cell is formed (Murray et al. 2008). In the blue phytosome 

spectrum, the spectrum from the polyphenol (red) is obscured by the orange spectrum from phosphatidylcholine. The choline head 

of the phosphatidylcholine molecule attaches to these substances, while the lipid soluble phosphatidyl portion of the phosphatidyl 

molecule, which contains the body and tail, surrounds the choline bound material. As a result, the phytoconstituents form a lipid-

compatible molecular complex with phospholipids (also known as phytophospholipid complex. The mechanism of phytosome 

production includes the following steps: Step 1: Presence of phospholipids and plant compounds in aprotic media (for example, 

dioxane and acetone), Step 2: Hydrogen bond formation Step 2: Wrapping the non-polar tail around the polar complex There are 

mainly three methods available for preparation of phytosome: 1) Solvent evaporation method, 2) Rotary evaporation method, 3) 

Anti-solvent precipitation method1. Solvent evaporation method: The phytosome can be synthesised utilising the solvent 

evaporation method. With magnetic stirring at 40°C, phosphatidylcholine is dissolved in 100 mL of non-polar solvent, such as 

chloroform.  

NOVEL METHODS : Traditional methods have several drawbacks, including multistep processes, difficulty extraction, and 

time consumption. Supercritical fluid methods can be used to change the size, shape, and morphology of material of interest. Along 

with other benefits like as high product purity, crystal polymorphism control, the capacity to process thermolabile substances, a 

single-step process, and eco-friendly technology. Gas anti-solvents technique (GAS), Supercritical antisolvent technique (SAS), and 

Solution enhanced dispersion by supercritical fluids (SEDS) techniques use a supercritical fluid (typically CO2) as an anti-solvent 

to limit the solute's solubility in the solvent, whereas Rapid expansion of supercritical solutions (RESS) uses it as a solvent. 

 GAS ANTI-SOLVENTS TECHNIQUE (GAS): It is not required that the CO2 gas use as an antisolvent should be 

supercritical. It is injected into the solution in a closed chamber, ideally from the bottom, to achieve uniform mixing. As a result of 

CO2 gas dissolution, the organic solvent's solubilization power is reduced, resulting in the precipitation of solutes. The particles are 

washed with additional antisolvent to remove any leftover solvent. Otherwise, during the depressurization stage, the solutes may 
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resolubilize, jeopardising product stability. In comparison to the solvent antisolvent technique, the gas antisolvent technique 

produces better results when scaled up to industrial levels. 

 CONCLUSION:  Phytosomes are an innovative drug delivery system designed for safe, effective, and proper delivery of 

hydrophilic, poorly absorbed phytoconstituents. These advanced forms of herbal extracts are better absorbed than conventional 

herbal extracts, making them suitable for treating acute liver diseases. Phytosomes have enhanced pharmacokinetic and 

pharmacological parameters, making them beneficial for various therapeutic purposes. They offer improved bioavailability of 

hydrophilic favonoids through the skin or gastrointestinal tract, offering advantages over conventional formulations. The preparation 

process for phytosomes is simple and can be easily scaled up to a commercial scale. 
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