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ABSTRACT

Herbal medicines, since ancient old age and have been recognized by physicians and patients for their better
therapeutic value as they have fewer adverse effects as compared with modern medicines. It is considered as the
world famous and useful The demand of herbal medicines increased inrecent years because of their ability to treat
different diseases with fewer side effects. The side effects of chemotherapy in cancer treatment are major concern
and hence the need of the day is to find the effective treatment with fewer side effects. The nowel herbal
formulations like liposomes, phytosomes, ethosomes, microsphere, transferosomes, nanoparticles, and
microemulsions has been reported using bioactive and plant extracts. The main reason behind development of
alternative drug delivery is to increase efficiency and safety of drug delivery and provide more convenience to the
patient. Herbal formulations may be more advantageous over conventional formulations by improving component
solubility, enhancing bioavailability, reducing dose, achieving constant therapeutic dose over extended time,
enhancing stability, protecting physical and chemical degradation. The use of herbal formulations for novel drug

KEYWORDS: Herbal; formulation; Cancer treatment.

delivery systems is more beneficial and has more advantages compared to others.

INTRODUCTION

Cancer is said to be one of the leading causes of death
globally. Based on the available data, it is estimated that
by year 2030 the annual death rate due to cancer would
touch to 13.1 million people. The current statistics
project that 1 out of 8 dies with cancer and it is second
main cause of death in US. The majority of deaths from
cancer are found to be in middle and low income
countries.!! Cancer is caused when the cells multiply at a
more rapid pace leading to formation of malignant
tissues or tumours. Genes transmit the instructions for
basic functions of cells Cancer is caused by damage of
genes which control the growth and division of cells.
Genes carry the instructions for basic functions of cells.
Cancerous cell need blood supply for growth."®! Cancer
occurs at a molecular level with multiple subsets of
genes undergoing genetic alteration resulting in either
activation of oncogenes or inactivation of tumour
suppressor genes. As a result, the malignant proliferation
of cancer cells, tissue dysfunction and infiltration of
organ would appear. Tumour is characterized with active
angiogenesis and high vascular density which keep blood
supply for their growth, but with defective vascular
architecture. Combined with poor Impathic drainage,
they contribute to what is known as enhanced permeation
and retention.!!

The hallmarks of cancer comprise of six biological
capabilities. They include sustaining proliferative
signalling, angiogenesis, and evasion of growth
suppressors, metastasis, resisting cell death, invasion and
replicative immortality.[sl Cancer is still a field of bigger
research with treatment limited to surgery, radio therapy
and chemotherapy. There’s been a lot of research for
novel therapies as majority of the drugs not only kill the
cancerous cellsbut also eliminate the healthy and normal
cells.?! The drawback of current chemotherapies is its
inability to improve patient mortality and morbidity as
they show severe adverse effect on normal tissues. As an
alternative the targeted nanocarrier system can help in
finding a solution to this problem. These nanoparticles
can be designed to deliver drug to the targeted area
solely to the tumour cells thereby avoiding side effects
on over dosing the healthy and normal tissues. The
nanocarrier can be structured and shaped according to
the needs of the diseased tissues. Nanotherapeutics has
many benefits which includes improving bioavailability
and plasma solubility, decreases systemic toxicity,
increase patient ~ compliance and  improve
pharmacokinetics of biologics and small molecules that
otherwise have short half-lives in- vivo.[”
Obstacles to cancer chemotherapy!®®°1%
1. The conventional chemotherapeutic agents or anti-
cancer drugs work by destroying the cells that are
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rapidly dividing. Due to this reason chemotherapy
also damages the normal and healthy cells which are
rapidly dividing such as in the case of cells in bone
marrow, macrophages, digestive tract and hair
follicles.

2. Despite the advancement in therapeutic cocktails,
the outcome of chemotherapy is not satisfactory. For
example, the response rate of pancreatic cancer,
esophageal cancer and ovarian cancer to
chemotherapy are well below 20%.

3. The therapeutic agents have limitations like poor
solubility, rapid  deactivation,  unfavourable
pharmacokinetics, and limited bio distribution.

4. Cytotoxic agent soften bind with body tissues and
serum protein in an unpredictable manner. Only a
small fraction of the drugs reach the tumor site. This
leads to reduce in the therapeutic efficacy and
increase systemic drug toxicity. Ideally, cytotoxic
drugs should only kill cancer cells, but in reality
they are also toxic to non-cancerous cells, especially
to rapidly dividing cells, ex. bone marrow cells and
cells of the gastrointestinal tract.

5. The challenges that should be considered are bio-
distribution (non-tumour selectivity),
hypersensitivity, and acquisition of multi drug
resistance (MDR). In general, drugs degrade to toxic
moieties, resulting in  nephrotoxicity and
cardiotoxicity.

6. The most common side-effects as a result of
chemotherapy are nausea, womiting, fatigue,
depression.

7. Other side effects of most chemotherapeutic agents
include myelosuppression (decreased production of
white blood cells causing immune suppression),
mucositis (inflammation of the lining of the
digestive tract), alopecia (hair loss), organ
dysfunction, and even anemia or thrombocytopenia.

8. Patient compliance, genetic variation is also a major
obstacle.

Herbal Formulation

Herbal formulation is one of the major segments of
traditional system of medicine; contribute immensely to
the positive health of an individual.*¥! By this
formulation the drugs can be delivered with a safety,
efficacy and acceptability among other factors and the
formulation is usually known a dosage form or drug
delivery system. Herbal drugs are becoming more
popular in the modern world for their application to cure
variety of disease with less toxic effect and therapeutic
effect." Herbal formulation should fulfil two
prerequisites. Firstly should deliver the drug at a rate
directed by the need of the body, over point of treatment.
Secondly, it should channel the active entity of herbal
drug at site of action.”** For along time herbal medicines
are not consideredto be developed as novel formulations
owing to lack of scientific justification and processing
difficulties. However, modern phytopharmaceutical
research can solwe the scientific needs of herbal
medicines to be incorporated in nowvel drug delivery

system.™ The current review summarizes various herbal
drug delivery for treatment of cancer and gaining more
attention for improved therapeutic activity.

Types of Herbal Formulation
1. Nanoparticles
The word ‘“Nano” is derived from Latin word, which
means dwarf (1nm=10"°m)."**! Nanoparticles are defined
as particulate dispersions or solid particles with asize in
the range of 10-100nm.™™ The drug in nanoparticles is
dissolved, entrapped, encapsulated or attached to a
nanoparticle matrix. The main motive behind designing a
delivery system is to control the particle size, the surface
properties and release of pharmacologically active agents
in order to achiewe the site-specific action of the drug% at
the therapeutically optimal rate and dose regimen.'”)
Using nanoparticles, the drug is transported to a
particular area in the patient’s body, targeting the
affected region resulting in visible activity at particular
site and help in curing the particular diseases.!*®! The
modern phyto-pharmaceutical research can solve the
scientific need of herbal medicine in developing nowel
drug delivery system, such as nanoparticles, micro-
emulsion, matrix system, solid dispersion, liposomes and
solid lipid nanoparticles.™ The efficacy of many herbal
drugs is often limited by their potential to reach the site
of therapeutic action. Compared to micrometre size
carrier, nano carrier provide more surface area and have
potential to increase solubility, enhance bioavailability,
improved controlled release and enhance precision
targeting.**!  With advancement of technology, the
greener and environmental friendly processes in
chemistry and chemical technology are becoming
popular. The techniques for obtaining nanoparticles
using occurring reagent such as plant extracts, could be
considered  attractive  for  nanotechnology.?”
Nanopowders are agglomerates of ultrafine particles,
nanoparticles, or nanoclusters. Nanometer-sized single
crystals, or single-domain ultrafine particles, are often
referred to as nanocrystals.”*! Nanoparticles mediated
targeting plays significant role in inhibiting
inflammation, angiogenesis and tumor progression.??)

Advantages of herbal

SyStem[l 23,24,25]

1. Nanoparticles are the choice of formulation, to
promote the drugs through the biological barriers
and increase the bioavailability of drugs.

2. Particles size and surface is easily manipulated for
both active and passive targeting for parenterals.

3. Traditional medicines have advantage of low risk of
side effects, widespread availability, low cost and
efficacious for lifestyle diseases for prolonged
period of time.

4. Controlled and sustained release of the drug during
transportation and at site of localization, altering
organ distribution of the drug.

5. Nanoparticle improves the absorbency of the herbal
formulation and reduces the dose of formulation.
Because of this, its solubility is increased and the

nanoparticle delivery
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drug can reach the target site, as compared to other
systems.

6. When drug is encapsulated within nanoparticles, it
results in improvement of the solubility and
pharmacokinetics of drugs.

7. Quantity of component becomes less with improving
quality of dug effect.

8. Fewer raw materials are required to achieve the
desired effect and control drug delivery to provide
exact specification regarding dug dose form.

9. Carry maximum amount of drug to the site of action
by passing all barriers. Such as the acidic PH of
stomach increase prolong circulation of drug into
blood due to small particles size.

Methods of preparation of nanoparticles

The techniques commonly used for the formulation
are

1. High-pressure homogenization method

High pressure homogenization techniques basically used
for the production of solid lipid nano dispersions. The
dispersion quality often consists of the presence of micro
particles. High-speed homogenization method is used to
produce SLN by melt emulsification.”® In this method,
the lipid is passed with high pressure (100 to 2000 bars)
through a very high shear stress, which results in
disruption of particles down to the sub micrometer or
nanometer range. It’s much reliable and powerful
technique for the large scale production of
nanostructured lipid carriers, lipid drug conjugate, SLNSs,
and parenteral emulsions.?”)

2. Salting out method

Salting out method is based on the separation of a
watermiscible solve from aqueous via a salting effect.
The salting out procedure can be used for modification of
the emulsification/solvent diffusion. Polymer and drug is
firstly dissolved in a solvent such as acetone, which is
then emulsified in to an aqueous gel containing the
salting-out agent (electrolytes, such as magnesium
chloride, calcium chloride, and magnesium acetate, or
non- electrolytes such as sucrose) and a colloidal
stabilizer such as polyvinyl pyrolidone or hydroxyl ethyl
cellulose. This oil/water emulsion is diluted with a
sufficient volume of water or aqueous solution to
enhance the diffusion of acetone into the aqueous phase,
thus inducing the formation of nanospheres. The salting
out agent plays an important role in the encapsulation
efficacy of the drug. Both the solvent and the salting out
agent are then eliminated by cross-flow filtration.®

3. Cementation method

Cementation method is widely used for purification and
extraction. The cementaion method is the easiest,
simplest and the most commonly used synthetic method
for copper nanoparticles. The production of nanosized
metal copper particles with good control of morphologies
and sizes using chemical reduction of copper salts can be
achieved by using this method.” The copper

nanoparticles are prepared by cementation method which
includes reduction of copper froma copper nitrate salt in
presence of iron. The synthesized copper nanoparticles
by cementation method are in the range particle size 90-
150nm. About 90 ml of copper nitrate with the
concentration of 10°M is added to 1gm of iron plate
having surface area of 1m?Cu® ions get reduced to
elemental Cu® by Fe® resulting in formation of ferrous
nitrate. The sample is continually ultrasonicated to

prevent the formation of large size copper
nanoparticles.*%

4. Precipitation method

Zinc oxide nanoparticles were synthesized by

precipitation method using zinc nitrate and potassium
hydroxide as precursor. In this aqueous sol (0.2M) of
zinc nitrate and (0.4M) of potassium hydroxide (KOH)
were prepared by deionised water. KOH sol was slowly
added in to zinc nitrate solution at room temp under
vigorous stirring which resulted in formation of
suspension. The white product was centrifuged at 5000
rpm for 20min and washed with distilled water with
absolute alcohol at last. The obtained product was
calcined at 500°C in air atmosphere for 3 hours.!*"!

5. Nano precipitation method or solvent

displacement method

This method is based on interfacial deposition of a
polymer after displacement of a semipolar solvent
miscible with water from a lipophilic solution, thereby
resulting in a decrease in the interfacial tension between
the two phases, it increases the surface area with a
subsequent formation of small droplets of organic
solvent even without any mechanical stirring.*”?

6. Fluid methods (SCF)

This method can be used to prepare submicrometer sized
and nanosized formulations. A supercritical fluid (SCFs)
can either be a liquid or gas and used abowe its
thermodynamic critical point of temperature and
pressure. The most commonly used SCFs are carbon
dioxide and water. This is an important techniqsue for
fabrication of inorganic and hybrid nanoparticles.’*?

7. Solvent emulsification-diffusion method

The method involves preparation of an o/w emulsion
using oil phase containing polymer and oil in an organic
solvent, which is emulsified with the aqueous phase,
containing stabilizer, in high shear mixer, followed by
addition of water to induce the diffusion of organic
solvent, thus resulting in formation of nanoparticles.“sl
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Anticancer potential of herbal nanoparticles are presented in table 1
Table 1: Anticancer potential of herbal nanoparticles.

Name Part Metal | Activity. References
Nigella sativa Leaves Silver | Anticancer 53]
Triphala Fruit Copper | Anticancer 3]
Panax ginseng Leaves Silver | Anticancer (5]
Acalypha indica Plant Copper | Antimicrobial and anticancer (5]
Abelmoschuses culentus | Pulp _ Anticancer 1371
Bergenia cilita Rhizomes | Antimicrobial and anticancer 15]
Clerodendrum phlomidis | Leaf Silver | Anticancer 15
Melia dubia Leaf Silver | Anticancer 19l

1. It is able to permeate the hydrophilic botanical
extract to be better absorbed in intestinal lumen.??®!
2. Improved absorption in GIT.*"!

3. Phytosome are widely used in cosmetics due to there
more skin penetration and hawve the high lipid
profile.[*?]

dissolve phospholipid in organic solvent

—_

N

add Solution of phospholipid in solution containing Organic solvent + Herbal extract

N

Drying

-

Thin Film Formation

Hydration of thin film

NS

Formation of phytosome complex (suspension)

Va

Isolation by precipitation with non solvent (such as aliphatic hydrocarbons)

v

Drying (By lyophilization or spray drying)

Anticancer potential of herbal Phytosomes are presented in table 2

Table 2: Anticancer potential of

herbal Phytosomes.

Sr.no | Phytosomes Phytoconstituents Activity Reference
1. | Quercetin Quercetin Antioxidant, Anticancer 139
5 Palmetto berries Fatty acids, alcohols and sterols Used for the treatment of Non- [44]
Phytosomes cancerous Prostate enlargement

3 Green tea.

Epigallocatechin 3-O gallate
from Camellia sinensis

Anti-cancer,
nutraceutical

Antioxidant,

[47]

4, Curcumin

Curcumin

Antioxidant, Anticancer

[48]

Grape seed (Leucoselect)
phytosome

Procyanidins from vitis vinifera

Antioxidant, Anticancer.

[45]

3. Microspheres

Firstly the outer dissolution mediawill diffuse the matrix

Microspheres are spherical shaped particles. The size of
microspheres ranges between 1-300 um. Microspheres
loaded with drugs are delivered to the target area by
passive means (trapfing by size) or active means
(magnetic targeting).®*!

Each particle is matrix of the drug dispersed in the
polymer and drug is released as a first order process.

make the entrapped drug to solubilize in it and then the
drug is released from the system. In this mechanism the
polymer showed surface erosion behavior and the release
of drug occurs.!®!

A delivering drug through biodegradable microsphere
has many advantages as compared to conventional
delivery systems. Biodegradable polymer eliminates the
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need of multiple dosing by offerin[% a way to provide

sustained release over a longer time.®

Advantages®”

1. The therapeutic effect of the drug was increased by
microspheres.

2. Microspheres reduce the dosing frequency and
thereby improwve the patient compliance.

3. Microspheres could be easily injected into the body
due to the spherical shape and smaller size.

4. The incidence or intensity of adverse effects was
reduced by microspheres and better drug utilization
will improve the bioavailability.

5. Microsphere morphology allows a controllable
variability in degradation and drug release.

Methods and techniques for
microspheres®®

There are various methods and techniques using which
microparticulate carriers for drug delivery Can be
prepared

(1) Single emulsion technique:

(a) Thermal cross-linking.

(b) Chemical cross-linking agent.

(2) Double emulsion technique.

(3) Polymerization technique.

(a) Normal phase polymerization:

(4) Bulk.

i. Suspension.

ii. Emulsion.

(a) Interfacial polymerization.

(5) Spray-drying technique.

(6) Solvent evaporation.

(7) Wet inversion technique.

(8) Complex coacervation.

(9) Hot melt microencapsulation.

(10) Extrusion—spheronization.

(11) Quasi-emulsion solvent diff usion method

preparation of

1. Single emulsion technique

In this method microparticulate carriers of natural
polymers i.e. those of proteins and carbohydrates are
prepared by single emulsion technique.The natural
polymers are dissolved/dispersed in aqueous medium
followed by dispersion in the non-aqueous medium e.g.
oil. In the second step of preparation, cross-linking of
dispersed globule is carried out. The cross linking is
achieved by two methods i.e. either by heat or by means
of chemical cross linking agents including
glutaraldehyde, formaldehyde, diacid chloride etc.®!

2. Double emulsion technique

In this method the formation of the multiple emulsion or
double emulsion of type w/o/w take place. This is best
suited to water soluble drugs, peptides, proteins and
vaccines. This method can be used with both the natural
as well as the synthetic polymers. The aqueous protein
solution is dispersed in a lipophilic organic continuous
phase. This protein solution may contain the active
constituents. The continuous phase is generally consisted

of the polymer solution that eventually encapsulates of
the protein contained in dispersed aqueous phase. The
primary emulsion is then subjected to the
homogenisation or the sonication before addition to the
agueous solution of the poly vinyl alcohol (PVA).This
results in formation of a double emulsion. Emulsion is
then subjected to solvent removal either by solvent
evaporation or by solvent extraction process. The solvent
evaporation is carried out by maintaining emulsion at
reduced pressure or by stirring the emulsion so that the
organic phase evaporates out. The emulsion is then
added to large quantity of water into which organic phase
diffuses out. The solid microspheres are subsequently
obtained by filtration and washing with n-hexane,
acetone or any or%anic solvent to remowe traces of oil
from the surface.[*”)

3. Polymerization Techniques

The polymerization techniques
preparation are mainly classified as:
a. Normal polymerization b. Interfacial polymerization.

of microspheres

a) Normal polymerization

It is carried out using different techniques as bulk,
suspension, precipitation, emulsion and micellar
polymerization processes. In bulk, a monomer or a
mixture of monomers along with the initiator or catalyst
is usually heated to initiate polymerization. Polymer so
obtained may be moulded as microspheres. Drug loading
may be done during the process of polymerization.[®!

Suspension polymerization

It is also referred as bead or pearl polymerization. Here it
is carried out by heating the monomer or mixture of
monomers as droplets dispersion ina continuous aqueous
phase. The droPIets may also contain an initiator and
other additives.®!

Emulsion polymerization

It is differs from suspension polymerization as due to the
presence initiator in the aqueous phase, which later on
diffuses to the surface of micelles.!®®!

b) Interfacial polymerization: Reaction of various
monomers at the interface between the two immiscible
liquid phases to form a film of polymer.[®®!

4. Spray drying

The polymer is first dissolved in a suitable volatile
organic solvent such as dichloromethane, acetone etc.
The drug in the solid form is then dispersed in the
polymer solution under high speed homogenisation. This
dispersion is then atomised in a stream of hot air. The
atomisation leads to the formation of small droplets or
the fine mist from which the solvent evaporates
instantaneousl leading the formation of
microspheres.*!]
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5. Solvent extraction

Solvent extraction method is used for the preparation of
the micro particles, involves removal of the organic
phase by extraction of the organic solvent. The method
involves water miscible organic solvents such as
isopropanol. Organic phase is removed by extraction
with water. This process decreases the hardening time for
the microspheres. The process involves direct addition of
the drug or protein to polymer organic solution. The rate
of solvent removal by extraction method depends on the
temperature of water, ratio of emulsion volume to the
water and the solubility profile of the polymer.[®!

6. Complex Coacervation

Principle of this method is under suitable conditions
when solutions of two hydrophilic colloids were mixed,
result into a separation of liquid precipitate. In this
method the coating material phase, prepared by
dissolving immiscible polymer in a suitable vehicle and
the core material is dispersed in a solution of the coating
polymer under constant stirring. Microencapsulation was
achieved by utilizing one of the methods of phase
separation, that is, by changing the temperature of the
polymer solution; by changing the pH of the medium, by
adding a salt or an incompatible polymer or a non-
solvent to the polymer solution; by inducing a polymer
interaction. Generally coating is hardened by thermal
cross linking or desolvation techniques, to form a self
sustaining microsphere.!*?

7. Quasi-emulsion solvent diffusion method

This is a novel technique used for the preparation of the
micro particulate system. In this method, an ethanol
solution of drug and acrylic resin was poured into an

agueous medium with continuous stirring. The finely
dispersed ethanolic droplet-like coacervates formed in
the aqueous medium were solidified and transformed
into microspheres during agitation.

The microspheres obtained have a sponge-like or matrix-
like texture having a characteristic advantage compared
with the conventional reservoir-type device drug, such as
microcapsule.

8. lonotropic Gelation

This method was developed by Lim F and Moss RD14.
Using this method Microspheres are formed by
dissolving the gel-type polymers, such as alginate, in an
aqueous solution followed by suspending the active
ingredient in the mixture and extruding the solution
through needle to produce micro droplets which fall into
a hardening solution containing calcium chloride under
stirring at low speed. Divalent calcium ions present in
the hardening solution crosslink the polymer, forming
gelled microspheres.®?

Application of microspheres in pharmaceutical
industryt®*!

1. For Taste and odor masking.

2. To delay the volatilization.

3. For Separation of incompatible substances.

4. For Improvement of flow properties of powders.

5. To Increase the stability of the drug against the
external conditions.

For Safe handling of toxic substances.

To improve the solubility of water insoluble
substances by incorporating dispersion of such
material in aqueous media.

No

Anticancer potential of herbal microspheres are presented in table 8

Table 8: Anticancer potential of herbal microspheres.®

Sr.no | Botanical name | Active ingredient

Biological activity.

Curcumin or

L Curcuma longa thane (yellow phenol)

diferuloylme

Antioxidant and Anticancer

2. Sophora japonica | Quercetin, flavones.

Antioxidant and anti-inflammatory and anti-cancer.

3 Camptotehc a
" | acuminate

Camptothecin  (CPT)

cytotoxic quinoline alkaloid

a .
Anticancer.

Some important patents of herbal formulations as anticancer agents are presented in Table-9.1%!

Ejtb?ir](;[ationdg?é Title Description of Patent ﬁcgqt:'\éiiient Action
The present invention provides Brain tumor
Use of curcumin to | cOmpositions _and methods (.)f Curcumin  and | prevent tumor
US20100197584 block  brain  tumor using curcumin or curcumin curcumin formation or
08/05/2010 formation in mice derivatives or analogs to activate derivatives tumorcelllinvasion
the  pro-apoptotic ~ enzymes .
caspase-3/7 in cancer cells. or metastasis
Angiogenic agents from An extract of Chinese blackberry Various
US7709031 - | (Rubus suavissimus) has been - Various  cancer
05/04/2010 plgnt extracts, gallic found to inhibit angiogenesis, and derl_vatlv_es of Antiangiogenesis
acid, and derivatives : I ' gallic acid
two active fractions isolated
. . Demethoxycurcu
ggsg%gén gnlgctlfj nr::cr)]r analog - with Increased bioavailability min,Bisde_methox Anti-tumor
y-curcumin
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Processes of making
north american ginseng

The inwvention is directed to
chemical processes of preparing
fractions from North American
ginseng (Panax quinquefolium)
and pharmaceutical compositions
containing these fractions. The
products of the present invention

fractions, products | may be used to stimulate the . .
g;i‘ggggg containing them, and pro_duct_ion of cytokines and{or Polysaccharide Anticancer
use as | antibodies, or as therapeutics
immunomodulators targeted at conditions
characterized Polysaccharide by
low  immunity, such  as
thcommoncold, influenza, chronic
fatigue syndrome, AIDS and
cancer
A pharmaceutical composition for Prevention of side
treatment of cancer and other offects of
Use of Nigella sativato | conditions and the prevention of | Plant seed extract :
. X . X ; - anticancer
US5653981 increase immune | side effects of anticancer | of Nigella sativa Chemotherapy and
08/05/1997 function chemotherapy and increasing the | Linn (N. sativa) increasing the

immune function contains an
extract of the plant Nigella sativa

immune function

Anticancer composition

Liposomsal ~ composition in

Liposomes
membrane has

EP185112 B1 comprising liposomes Phytosterol. strong ability to
15/5/2013 containing phytosterols treatment of cancer inhibit cancer
metastasis.
CONCLUSION developments. Nanomed: Nanotech Bio Med, 2014;

Extensive research is going on herbal formulations to
incorporate them in nowvel drug delivery systems.
Application of these nowel techniques to natural
medicines will led to enhanced bioavailability, reduced
toxicity, sustained release action, protection from Gl
degradation which cannot be obtained through
conventional drug delivery system due to large molecular
size, poor solubility, degradation of herbal medicines in
GI media. The herbal formulations were found effective,
safe, convenient and economical. Many patents in herbal
formulation were found beneficinal for human beings.
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