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g:t;gi%%?nlggggi ABSTRACT: Phytosome is made up of two words and expressed the meaning of “Phyto” means plant and
mateusfsanha9 | “some” means cell-like. Phytosome, is a developing field which is related to phyto-pharmaceuticals and in
3@gmail.com; which the phytoconstituents of herbal extract bounded with the lipid layer. Water is a universal solvent for
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pkspharmacy herbal extracts and increases in the pharmacological and pharmacokinetic properties. This characteristic of
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the recent advances and applications of herbal extract Phytosome as a tool of drug delivery in the treatment of
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INTRODUCTION

Over the past few time, the composition of Phytochemical and
phyto-pharmacological sciences established which increased
the biological activities and health promoting benefits of
various botanical products.'The major drawback of plant
extracts is their inability to properly cross the lipid membrane
and deliver the drug at specific site of action. Phospholipids
represent a key agent for the development of
phytopharmaceuticals due to its biocompatibility with the
phytohemicals.’Phytoconstituents like flavonoids
(anthocyanidins from bilberry, catechins from green tea,
silymarin from milk thistle) and glycosides etc. which are
responsible for anti-diabetic activity, having less absorption by
poor passive diffusion due to high molecular weight and less
lipid soluble which restrict them to pass across the lipid-rich
biological membranes. These factors leads to poor
bicavailability of the phytochemicals which can be converted
into lipid-compatible molecular complexes called as
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phytosome.'Phosphatidylcholine, is a bifunctional compound
which is miscible in water and oil both and shows good
absorption when taken by mouth. The most widely used
phospholipid to make Phytosome and obtained from the
biological source soybean (Glycine max). The phytosome
formulation obtained from Ginkgo biloba, grape seed, green
tea, milk thistle hawthorn and ginseng, have efficiently proven
the increase in bioavailability and good therapeutic effect in
the treatment of Diabetes.>*The phytosome technology could
be a breakthrough model for better clinical result, drug
delivery to the tissues, nutrient safety and enhanced
bioavailability.

Principle of Phytosome

Phosphatidylcholine is an effective emulsifier because it
consists of head or hydrophilic moiety choline (serine) and a
tail or lipophilic moiety phosphatidyl. Hence, the
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phosphotidylcholineproduce a lipid compatible molecular
complex with phytoconstituents.

Differences between Phytosome and Liposome:

Some of the differences between Phytosome and Liposome

are mentioned below:

e Liposomes are reported for the delivery vehicles only for
dietary supplements and not promising clinical efficacy
but Phytosome products numerous studies proved better
absorbtion and clinical efficacy.

e  Phytosome represent a unit of bonded hybrid molecules,
while the liposome represents a group of many
phospholipids molecules which encloses phytoactive
molecules without specifically bonding.**”

In liposome the active principle is dissolved in the medium
contained in the cavity or in the layers of the membrane,
whereas in the phytosome it is an integral part of the
membrane, being the molecules anchored through chemical
bonds to the polar head of the phospholipids.®®

The complex formation for the liposome (upper segment)
versus phytosome (lower segment)as shown below in Figure
1.°

O Water soluble free drug
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Figure 1 Schematic representation of the differences
between liposome (upper segment) and Phytosome (lower
segment).

Properties of Phytosome:

Following are some of the most relevant properties of
Phytosome:

e  Physicochemical properties

o Biological properties

Physicochemical properties
e Phytosome, a product is obtained from the stoichiometric
reaction between phospholipid and plant extracts.*
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e  Phytosome size varies from 50 nm - 100 pm."

e Similar to liposome, phytosome assumes a micellar shape
upon treatment with water and analysis can be done under
photon correlation spectroscopy (PCS).*

e 'H-NMR and *C-NMR analysis indicates that long

aliphatic chains are wrapped around the active principle

which produces lipophilic envelope.*?

Solubility of Phytosomeis mentioned below:

soluble in aprotic solvents

moderately soluble in fats

insoluble in water

relatively unstable in alcohol

13,14
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Biological properties:

e Phytosome are better absorbed and having more
bioavailability than the conventional herbal extract or
non-complex extracts which is demonstrated by
pharmacokinetic and pharmacodynamics studies.™

Advantages of Phytosome:

Some of the advantages of Phytosome are mentioned below

under:*4*

e Phosphatidylcholine is a part of cell membrane and also a
major component of Phytosome plays dual role 1)
nourishes skin besides acting as a carrier and 2)
hepatoprotective effect and also approved for
pharmaceutical use.

e In Phytosome, the absorption and bioavailability of
aqueous soluble phytoconstituents is increased which
potentiates therapeutic effect and reduces the desirable
dose.

e The stability of Phytosome is better than liposome
because chemical bonding is present n Phytosome but
absent in the liposome.

e Nutritional value of the plant extract is increased due to
the presence of phospholipids.

e The method of preparation of Phytosome is relatively
simple.

e Phytosomecan permeate easily through skin.

e The water soluble phytoconstituents can be protected
from destruction by digestive enzyme and gut bacteria
because of phospholipid layer.

e Phytosome, is also a good option for systematic targeting.

Disadvantage:

Although Phytosome having so many advantages but instead
of that this technology has some disadvantages like rapidly
elimination of phytoconstituents from the Phytosome.*
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Methods of preparation for Phytosome:
Phytosome is hybrid complex with polar bonding between

standardized herbal extract anda phospholipid like
phosphatidylcholine (PC), phosphatidyl ethanolamine or
phosphatidylserine.  Phytosome are manufactured by

stoichiometric reactions carried out in aprotic solvents like
acetone or dioxane with very less amount of a natural or
synthetic phospholipid with herbal extract and product can be
isolated by precipitation and spray drying.*!

Characterization and evaluation of Phytosome:
Characterization and evaluation of Phytosome can be done
based upon the following parameters such as: **

e Shape — can be visualized and characterized by
Transmission Electron Microscopy (TEM)

e Particle size - can be determined by zeta potential by
Dynamic Light Scattering (DLS) and photon correlation
spectroscopy

e Percentage drug release, quality and purity of the material
- can be determined by high performance liquid
chromatographic (HPLC)

e Membrane permeability, distribution and surface tension
activity - can be measured by the ring method in a Du
Nouy Ring Tensiometer

e Entrapped volume of drug or solutes - can be measured by
the Ultracentrifugation technique

e Chemical composition and transition temperature - can be
measured by Differential Scanning Colorimeter

e To determine the interaction between phytoconstituents
and phospholipid, the following spectroscopic techniques
are used for the evaluation of Phytosome formulation:**

e FTIR (Fourier Transform Infra-red spectroscopy) — a
useful tool for evaluation of Phytosome stability and to
check the formation of the complex.

¢ 'H-NMRand *C-NMR - for identification of proteins and
other complex molecules and also provides detailed
information about the structure, dynamics, reaction state,
and chemical environment of molecules.

e  For biological evaluation of Phytosome using in-vitro and
in-vivo models can be selected based upon the
phytoconstituents the therapeutic activity which are
present in the formulation. For example, for the
assessment of ant-diabetic Phytosome formulation, the
blood glucose or sugar is analyzed.™

Phytosome applications in the treatment of different
diseases:

There are number of plant extract or phytoconstituents that are
incorporated in the Phytosome technology are reported in the
literature but some examples are from them such as Ginkgo
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biloba, Grape seed, Hawthorn, Milk thistle, Green tea, and
Ginseng. Phytosome technology used in the treatment of
various diseases and has shown a therapeutic effects like anti-
diabetic, anti-inflammatory, hepatoprotective effect, liver
protectant, in hepatitis, cirrhosis, and fatty infiltration of the
liver *Number of standardized extract with flavonoids and
polyphenolic demonstrated an improved bioavailability when
transformed in Phytosome. The study of silybin in rats showed
increased bioavailability in the form of silybin phospholipid
complex or phytosome. The absorption of silybin was
increased seven times from silybin phytosome formulation
when comparison was doen with the absorption of silybin
from regular milk thistle extract.’**The hepatoprotective
activity of silymarin phtosome was enhanced in comparison of
silymarin alone against the toxic effects of aflatoxin
B..'’Ginkgo phytosome, prepared from Ginkgo bilobaleaves
showed better therapeutic effects in the treatment of
Raynaud’s disease and intermittent circulationin comparison
to the conventional standardized plant extract.’® Grape seed
extract (Vitisvinifera) Phytosome which is composed of
oligomeric polyphenols and complexed with phospholipids
has shown an increase in an antioxidant activity.'*®In
standardized Green tea extract (Theasinensis),
epigallocatechin 3-O-gallate, is the key compound which is
responsible for various pharmacological activities such as
antidiabetic, antioxidant, anticancer, antiatherosclerosis, anti-
hypercholesterolemic, cardioprotective, and antibacterial
activities. To overcome the poor oral bioavailability of the
Green tea leaves extract or polyphenols complex was prepared
with phospholipids in the form of Phytosome.?*Diabetes
mellitus is the result of improper secretion of insulin leading
to increase in blood glucose level. Hyperlipedemia and hyper
aminoacidemia are also present in diabetic patients. However,
a diabetic patient may also suffer from neuropathy,
nephropathy, cardiovascular and cerebrovascular diseases.
Due to the harmful side effects of currently available anti-
diabetic drug, research for new anti-diabetic drugs have been
significantly  increasing  with  special focus  on
phytopharmaceutivcals.”*Quercetin and Hesperidin Phytosome
showed more anti-diabetic activity in comparison of
phytoconstituents alone.?

From past few years scientists are working on new
standardized herbal extract to formulate Phytosome for
increasing bioavailability. Some examples of Phytosome
formulation of extracts from different sources such as Serenoa
repens, Vaccinium myrtillus(Fruit extract), Coleus forskohlii,
Santalum album, Aesculus hippocastanum, Ruscus aculeatus
have been highly investigated for better bioavailability and
therapeutic effect as compared to the conventional plant
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are mentioned below in Table 1.

Some commercially available Phytosome products

Table 1Commercially available Phytosome products®**

Phytosom | Phytoconstituents

e of plants present in | Dos | Indications or

product Phytosome e uses

Silybin Silybin from 120 | Hepatoprotecti

Phytosome | Silybummarianum mg | ve, antioxidant

™

Hawthorn | Flavonoids from 100 | Nutraceutical

Phytosome | Crataegus sp. mg

™

Ginseng 37.5% 150 | Nutraceutical

Phytosome | ginsenosides from mg | and

™ immunomodulator immunomodul

Panax ginseng ator

Green Tea | Epigallocatechin 50 Nutraceutical,

Phytosome | from Thea sinensis | to systemic

™ 100 | antioxidant.

mg | anticancer

Ginkgo 24 % 120 | Protects brain

biloba Ginkgoflavonglycos | mg | and  vascular

Phytosome | ides lining, anti-

™ from Ginkgo biloba ageing agent.

Grape Procyanidins from 50- | Nutraceutical,

Seed Vitis vinifera 100 | systemic

Phytosome mg | Antioxidant,

™ anti-diabetic
and  protects
against  heart
disease

Bilberry Extract of Bilberry | _ Improve

Phytosome | which provides capillary tone,

anthocyanosides reduce

abnormal
bloodvessel
permeability,
potent
antioxidant

Super Milk | Silybin from 150 | Antioxidant for

thistle Silymarin Food mg | liver and skin

extract™ | Product

Centella Terpenes _ Used to treat

Phytosome Vein and skin
disorders

CONCLUSION

Phytosome technology is the advance form of herbal extract or
phytochemicals delivery that possess a better absorption of

122

drug and more therapeutic effect as compared to conventional
herbal drug delivery system. Phytosome serves as a bridge
between conventional drug delivery system and novel drug
delivery system with an improved pharmacokinetic and
pharmacological effect which is useful in the treatment of
various diseases.
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