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ABSTRACT

phytopharmaceuticals.

The use of traditional medicines and phytopharmaceuticals for treating various ailments dates back several centuries. The aim of the
present review is based on relevant data on the different approaches to formulation of various natural compounds from
ethnomedicinal plants. Attempts are also being made to enumerate the possible leads from traditional medicinal system for the
treatment of diseases. We tried to provide the readers with the array of processes, which can be further worked upon in clinical
studies. Finally, this paper puts forth issues that need to be addressed by researchers in the future with respect to standardization of
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INTRODUCTION

Herbal medicine is a practice as old as mankind and
during the last century chemical and pharmacological
studies have been performed on a lot of plant extracts in
order to know their chemical composition and to confirm
the indications of traditional medicine. Interest in
phytomedicine has exploded in the last few years and
about 500 different plant species are used as key
ingredients and many are still being collected from the
wild". The concept of complementary or alternative
medicine is increasingly becoming more widely accepted
and there is a corresponding rising interest in herbal
remedies’. The whole leaf of Aloe vera (A. barbadensis)
(Fam. Liliaceace) is known to aid cellular repair as well as
digestion, assimilation of foods, vitamins, minerals and
other vital nutrients to rejuvenate the skin®. The fresh gel,
juice or formulated products have been used for medical
and cosmetic purposes and to enhance general health”.
Herbal medicine dates back thousands of years. It
originated in India and China and it is still widely used in
Asia’. Ethnopharmacologists, botanists, microbiologists
and natural-products chemists are combing the earth for
phytochemicals and which could be developed for
treatment of infectious diseases. It is estimated that there
are 250,000-500,000 species of plants on Earth.
Recognition of their clinical, pharmaceutical and
economic value is still growing, although this varies
widely between countries. The use of and search for
drugs and dietary supplements derived from plants have
accelerated in recent years °. Plants play a dominant role
in the introduction of new therapeutic agents as they
help to alleviate human ailments. The therapeutic
potential including antioxidant, antimutagenic and
anticarcinogenic properties of higher plants are due to
the presence of secondary metabolites® ’. The recent
resurgence of interest in plant remedies has been spurred
on by several factors: the effectiveness of plant

medicines, the preference of consumers for natural
therapies, a greater interest in alternative medicines and
a commonly held erroneous belief that herbal products
are superior to manufactured products, a dissatisfaction
with the results from synthetic drugs and the belief that
herbal medicines might be effective in the treatment of
certain diseases where conventional therapies and
medicines have proven to be inadequate, the high cost
and side effects of most modern drugs, improvements in
the quality, efficacy, and safety of herbal medicines with
the development of science and technology, patients’
belief that their physicians have not properly identified
the problem; hence they feel that herbal remedies are
another option, a movement towards self-medication®™.
Secondary metabolites are of prime importance for
humankind as they prevent the onset of different
degenerative diseases by scavenging free radicals and
thus preventing chain-reactions mediated damage or
binding with catalysts of the oxidative reactions, such as
some metal ions™™* Distilled essential oils have been
employed as medicines since the invention of distillation
in the eleventh century™® when Avicenna isolated
essential oils using steam distillation. Recently, the role of
herbal drugs, herbal products and certain phytochemicals
in the control of ageing has been shown® *°. The leaves of
Aloe vera (A. barbadensis) (Fam. Liliaceace) are the source
of aloe vera Gel, Emblica officinalis Gaertn., commonly
known as amla, is a rich dietary source of vitamin C,
minerals and amino acids™’. Saffron, the dried stigma of
the plant Crocus sativus L, popularly used as a spice and
food colorant, has been used in traditional medicine for
the treatment of many diseases including tumors, Peumus
boldus belonging to the family Monimiaceae (a tree
whose leaves have been traditionally employed in folk
medicine) is now widely recognized as an herbal remedy
by a number of Pharmacopoeias'®.
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In a recent study, it was found that the different
extract/fractions of Chukrasia tabularis were helpful in
minimizing the peroxyl radical mediated damage to the
polyunsaturated fatty acids™ %. Due to this property the
plant may play a potential role in preventing food
spoilage arising due to lipid peroxidation. Also the bark of
the plant is rich in dyes, so it might be used as food
additive.

Different approaches to drug discovery using higher
plants can be distinguished: random selection followed by
chemical screening; random selection followed by one or
more biological assays; biological activity reports and
ethnomedical use of plant521. The latter approach
includes plants used in traditional medical systems;
herbalism, folklore, and shamanism and the use of
databases and objective are the isolation of new bioactive
phytocompounds. When an active extract has been
identified, the first task to be taken is the identification of
the bioactive phytocompounds and this can mean either
a full identification of a bioactive phytocompound after
purification or partial identification to the level of a family
of known compounds®’. Quality control directly impacts
the safety and efficacy of herbal medicinal products23 as
quality control for the efficacy and safety of herbal
products is essential. A particular plant part will have
many constituents and some of them may well be toxic.
However, it may take more to cause toxicity, because
herbs usually are not as potent as manufactured drugs,
and compared with synthetic drugs the adverse effects of
most herbal drugs are relatively infrequent®*'®%. In the
early 1980s, however, there was a resurgence of interest
in the use of natural substances generally known today as
bioactive phytocompounds. Today, the use of medicinal
plants and their bioactive phytocompounds and our
scientific knowledge about them comprise the modern
field of the phytosciences. It has long been known that
garlic and onion have an anti-aggregation effect on
platelets and several mechanisms appear to be associated
with this process, such as modification of the platelet
membrane properties, inhibition of calcium mobilization
and inhibition steps of the arachidonic acid cascade in
blood platelets®® *’. Administration of 800 mg of garlic
powder to a human over a period of four weeks made
spontaneous platelet aggregation disappear 2

The different approaches to formulation of novel drug
delivery of bioactive phytoconstituents are explored in his
review work

UNIT OPERATIONS/STAGES INVOLVED IN HERBAL
FORMULATIONS

There are several methods or operation involved in
obtaining the herbal extract/phytopharmaceuticals/
bioactive phytoconstituents and these depend to some
extent on the particular part of the plant which is being
used. The main objective of each process is to obtain the
extract in a pure state and free from any contaminating
materials which may affect the odor, the physicochemical
or pharmacological properties of the final formulation.

Grinding

The selected plant material is dried and subjected to
powdering with the help of a hammer mill or disc
pulverizer which has built in sieves. This will help to
disintegrate the organ, tissue and cell structure of the
plant material so that the medicinal ingredients present
therein are exposed to the solvents with which it is to be
extracted.

Extraction

This involves the separation of medicinally active
principles from the plant material with the help of a
suitable solvent. It could be hot aqueous extraction
(decoction), cold percolation or solvent extraction using
soxhlet extractor.

Filtration

This technique entails the separation of the extract so
obtained from the marc (exhausted plant material) by
allowing it to trickle into a hold tank through the built-in
false bottom of the extractor which is covered with a
filter cloth.

Concentration

The liquid extract so obtained is fed into a wiped film
evaporator and concentration is carried out under
vacuum to get concentrated extract.

Spray drying

The concentrated extract is subjected to a spray drier
with the help of a high pressure pump at a controlled
feed rate to get dry powder.

Distillation

This process is used for the preparation of oils of
geranium, neroli, lavender, chamomile, lemon grass, etc.
It is one of the oldest methods used to obtain oil from
plants. It is essentially a heat process, the heat being used
to drive the oil from the plant tissue. The plant or part of
a plant being used must be in such a condition that steam
and water will readily penetrate it. Garlic oil extracted by
distillation in boiling water consists of dimethylsulfides,
diallylsulfides, methyl allyl sulfides, and others, which
have all been shown to process biological properties such
as antioxidant effects. However, it lacks bactericidal and
antithrombotic activity. It is known that the processing of
garlic and onion into extracts, essence and dehydrated
foods leads to the formation of products with significantly
different physicochemical and biological characteristics 2
Essential oils as complex natural mixtures of volatile
secondary metabolites can be isolated from plants by
hydro or steam distillation (citrus peel oils).

Expression

This is use for example in citrus oils. Expression means
that the oils are expressed or pressed out of the peel of
the almost ripe fruit, usually by using powerful hydraulic
presses enclosed in a hollow cylinder, the walls of which
are perforated like a sieve to allow the juice and oils to
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escape as the pressure is applied. The expressed liquid is
of a milky appearance and is allowed to stand for several
hours during which time the oil floats to the surface and
can be separated and finally filtered. Essential oils which
are complex natural mixtures of volatile secondary
metabolites can also be isolated from plants by
expression (citrus peel oils).

Extraction

This is the process of treating the flowers or plants with
solvents selected to dissolve the essential part of the
plant that contains the required active pharmaceutical
ingredient (API). The choice of solvent and the process
used has been determined by experience so as to give the
best yield and the best quality of the active
pharmaceutical ingredient. Some of the finest and most
delicate natural fragrances are obtained by this method,
as there is no possibility of the oil being affected by the
action of heat or steam which can sometimes occur when
a distillation process is used. Also this process is used for
polymeric materials as increase in temperature due to
heat application will affect the physicochemical
properties of the polymeric material. According to Dibua
and Nnamani *, this method can be employed in
extraction of tobacco leaves (Nicotiana Spp), clove seeds
(S. aromaticum) and bitter kola fruits (C. cola) by grinding
them into powder using a local grinding machine and
soaking 25 g each in 250 ml of n-hexane, hot water and
ethanol.

Enfleurage

This is an extraction process. The process known as
enfleurage is used for extraction of the oils of the jasmin
and neroli flowers. Purified lard is used as the solvent and
this is spread on to glass plates which are laid on wooden
frames and covered with the flowers. Several frames are
laid one above the other in tiers and left for a day or two,
during which time the oil is absorbed on to the fat
without application of heat. The withered flowers are
then removed and replaced by fresh ones and the process
is repeated until that fat has absorbed all the perfume
present and has acquired the desired strength of odour.

Maceration

Maceration is used to extract oils from acacia, rose, violet
and neroli. The lard or else a mixture of lard and
vegetable oil, is placed in enameled iron pots and heated
to a temperature of about 40-5°C. The flowers are either
mixed loosely with warm fat or enclosed in linen bags and
allowed to hang in the fat. The mix is stirred for one or
two days. The flowers are then removed and fresh
flowers added and the process is repeated until the fat/oil
mixture is saturated. The essential oil is extracted from
the fatty pomade by mixing and agitating gently with
strong alcohol which dissolves the essential oils and
separates them from the fat. The alcoholic oil solution is
allowed to settle and the alcohol is removed by distilling
at a low temperature.

Cold maceration with water

This method of preparation is certainly the easiest. The
fresh or dried plant material is simply covered in cool
water and soaked overnight. The herb is strained out and
the liquid is taken. This is used for very tender plants
and/or fresh plants or those with delicate chemicals that
might be harmed by heating or which might be degraded
in strong alcohol. This is also the easiest to adapt to
western methods, since tablets or capsules can be used
instead.

Maceration with non polar solvents

Maceration is used to extract oils from acacia, rose, violet

and neroli. The lard or else a mixture of lard and
vegetable oil is placed in enameled iron pots and heated
to a temperature of about 40-50°C. The flowers are either
mixed loosely with warm fat or enclosed in linen bags and
allowed to hang in the fat. The mix is stirred for one or
two days. The flowers are then removed and fresh
flowers added and the process is repeated until the fat/oil
mixture is saturated. The essential oil is then extracted
from the fatty pomade by mixing and agitating gently
with strong alcohol which dissolves the essential oils and
separates them from the fat. The alcoholic oil solution is
allowed to settle. Finally, the alcohol is removed by
distilling at a low temperature.

ORTHODOX FORMULATIONS AND METHODS OF
DELIVERY OF HERBAL EXTRACTS

Infusions

Infusions are typically used for delicate herbs, leaves and
fresh tender plants. Preparing an infusion is much like
making a cup of tea. Water is brought just to a boil and
then poured over an herb (or combination of herbs),
covered and allowed to sit/steep for 10-15 minutes or so.
It can be prepared in the drinking cup (by just pouring the
heated water over the herb in the cup) or by dropping the
herb into the pot which the water was heated in. Empty
gauze tea-bags are even available at some herb stores
which can be filled with herbs and then sealed with an
iron. If an infusion is prepared in the heating pan/pot, it's
best to use a ceramic pot with a lid (avoid metal pots).
The ratio of herb to water can vary depending on the
remedy, the plant, and whether cut herb or powdered
herb is used. Standard dosages of infusions are generally
one teacup (6-8 ounces), two to three times daily. The
exceptions are the more aromatic plants with active
essential oils. These are best prepared in single dosages
(by the cupful) as needed and taken immediately (and
while still hot/warm). According to *in preparation of
Ocimum gratissimum infusion, fresh leaves of the plant
are rinsed under running tap water. The leaves were
placed in 100 ml of distilled water in a beaker placed in a
boiling water bath, in order to ensure indirect heating of
the plant materials.

Decoctions

Decoctions are usually the method of choice when
working with tougher and more fibrous plants, barks and
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roots (and which have water soluble chemicals)®. Instead
of just steeping it in hot water, the plant material is boiled
for a longer period of time to soften the harder woody
material and release its active constituents. The amount
of herbs needed is measured (usually a ratio of 1
teaspoon powdered herbs or 2 teaspoons of cut herbs to
8 ounces of water) into a ceramic pot with a snug fitting
lid and the proper amount of cold water is added
depending on how many cups of the decoction you wish
to prepare and heated to boiling. If using cut herbs, strain
the mixture through a tea strainer into a teacup. When
straining, make sure to press on the cut herb pieces in the
strainer to get as much liquid/decoction out of the herb
pieces as possible. If using powdered herb, allow the
powder to settle to the bottom of the pot and then pour
off the decoction from the top into a teacup (any
sediment missed will settle to the bottom of the teacup).
Standard dosages for decoction are generally one-half to
one cup, two or three times daily.

Strong Decoctions

Depending on the type of plant material used, strong
decoctions are prepared in two general ways. The first
involves boiling the mixture longer about 2 h or more
which is indicated for working with larger woody pieces of
bark to break it down. Alternatively, when smaller woody
pieces are used yet a stronger remedy is wanted, the
decoction is prepared as above (boiling 20 minutes), then
it is allowed to sit/soak overnight before straining out the
herb. When straining, again, make sure to press on the
cut herb pieces in the strainer to get as much
moisture/decoction out of the herb pieces %2 This
method can be applied for Azadiractha Indica (Neem)
roots and stem for the treatment of malaria.

Tinctures

Tincture is an alcohol and water extract which is used
when plants have active chemicals that are not very
soluble in water, and/or when a larger quantity is
prepared for convenience and wanted for longer term
storage. Many properly prepared plant tinctures can last
several years or more without losing potency. The
percentage of alcohol usually helps determine its shelf-
life: the more alcohol used, the longer the shelf life.
Sometimes the percentage of alcohol and water is unique
to the herbs that are used as some active ingredients are
more soluble in alcohol and others more soluble in water.
A "standard 4:1 tincture" usually means 1 part herb to 4
parts liquid (or 1 ounce herb to 4 ounces of liquid). When
garlic is extracted with ethanol and water at room
temperature, it yields the oxide of diallyl disulfide, allicin,
which is the source of the garlic odor. Under the influence
of allinase the precursor allin decomposes to 2-
propenesulfenic acid. Allicin possesses hypolipidemic,
antimicrobial, and hypoglycemic activities”® and heat-
unstable allicin is considered to be a principal
antibacterial constituent **. Thus it seems that garlic
contains two types of antibacterial ingredients: the heat-

labile allicin and heat-stable sulfur compounds ¥ both of
which work together against bacteria.

Poultices and Compresses

Poultices are prepared in various ways (from the jungle
shaman chewing up fresh leaves or roots and spitting
them out onto the skin, to mashing up fresh leaves or
roots by hand or with a mortar and pestle). A light cotton
bandage to bind the poultice to the area is generally used
(or in the jungle, a nice large flexible leaf is commonly
employed and tied with a bit of twine). Compresses are
simply soaking a cloth in a prepared infusion, tincture or
decoction and laying the cloth onto the affected part of
the body/skin. More specific adaptations and directions
where applicable are found in the main plant section
under "Traditional Remedy" where it might say to apply
an infusion or decoction topically *.

Preparing plants in hot baths (in which the patient is
soaked in it or bathed with it)

Quite a few popular remedies which have been used for
thousands of years are prepared as vapor baths or
medicinal plants are added to bath water and the patient
is soaked in it. This method is not unlike some of the
currently evolving dermal delivery systems for drug
absorption being employed in conventional medicine.
Since fresh plants are generally used for bathing remedies
(chopped or crushed first before adding to the bath
water), western adaptations are not always possible
when only dried plant materials are available here ¥,

Inhalation therapy

The use of therapeutic material whether powders, liquids,
vapours or gases through the inspired air has
revolutionised into a medical sub-speciality known as
Inhalation therapy. Some medical centres adopted the
term “Respiratory Therapy” which is a limited term for
that specialisation that covers only the treatment of the
respiratory troubles, ignoring the other body parts.
Nowadays in nearly all medical specialities there is one
procedure or more in which the medicaments are taken
through inhalation by different means for many body
ailments. Forms of Drug Inhalation: Smoke of burnt reeds,
plants or minerals); powder for snuffing or insufflation;
liquids inhaled by dropper, sprayer, atomizer or nebulizer;
vapours inhaled by inhalers, aporizers or humidifier gases,
therapeutic or anaesthetic exist * .

Capsules

Powdered herbs are taken as capsule but can be sprinkled
on food or taken with water. Externally they can be
applied as dusting powder to the skin. In the preparation,
pour the powder into a saucer and slide the capsule
halves towards one another, scooping up the powder.
When the halves of the capsule are full of powder, slide
them together without spilling the powder and store in an
air-tight, dark glass container in a cool place for up to 3-4
months. The preparations can be used for treatment
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includes Barosma betulina for cystitis, Allium sativum for
hypertension, Zingiber officinale for hyperacidity etc.

Medicated wines

Medicated wines are also called tonic wines. These are an
agreeable way to take strengthening and tonic herbs to
increase vitality and improve indigestion. Wine is less
stimulating for the body than high proof spirit and can be
used for sipping in small quantities. These wines can be
used for digestive problems.

Syrups

These are preparations formulated by incorporation of
sugar with infusions, decoctions, expressed juices,
fermented liquors or simple water solutions. Honey and
unrefined sugar are effective preservatives and can be
combined with infusions or decoctions to make syrups
and cordials. Syrups are made with equal proportions of a
herbal infusion or decoction and honey or unrefined
sugar. It may also be made with tinctures instead of
infusions or decoctions. Examples of syrup which can be
formulated include simple syrup, orange syrup, tolu
syrup, raspberry syrup, wild cherry syrup etc

Tablets

These are the solid dosage forms of powdered herbs,
herbal extracts or their constituents prepared by
moulding or compression.

Ointments

These are a class of semi-solid dosage forms meant for
external application to the skin or mucous membrane.
Ointments perform emollient and protective action. An
ointment can also be considered as a soothing, healing,
slightly oily or fatty substance into which the essence of a
healing plant has been dissolved; which can be
accomplished by heating the fat or oil with the plant until
it loses its normal colour and the oil or fat has absorbed
the healing chemical principles. Ointment preparations
can be used for sore legs, burns and scalds and for
scabies.

Creams

Creams are viscous semi-solid ointment-like preparations
which may be oil in water type (aqueous) creams or water
in oil type (oily) creams.

Aromatherapy

Aromatherapy is a form of alternative medicine that uses
volatile plant materials, known as essential oils and other
aromatic compounds for the purpose of altering a
person's mind, mood, cognitive function or health. Some
essential oils such as tea tree*® have demonstrated anti-
microbial effects, but there is still a lack of clinical
evidence demonstrating efficacy against bacterial, fungal
or viral infections. Evidence for the efficacy of
aromatherapy in treating medical conditions remains
poor, with a particular lack of studies employing rigorous
methodology*!, but some evidence exists that essential

oils may have therapeutic potential“. Aromatherapy may
have origins in antiquity with the use of infused aromatic
oils, made by macerating dried plant material in fatty oil,
heating and then filtering. Many such oils are described
by Dioscorides, along with beliefs of the time regarding
their healing properties, in his De Materia Medica,
written in the first century43 and essential oils, were used
as antiseptics in the treatment of wounded soldiers
during World War 1I**.  The modes of application of
aromatherapy include: aerial diffusion (for environmental
fragrancing or aerial disinfection); direct inhalation (for
respiratory disinfection, decongestion, expectoration as
well as psychological effects); topical applications: for
general massage, baths, compresses and therapeutic skin
care. Other stated uses include pain and anxiety
reduction, enhancement of energy and short-term
memory, relaxation, hair loss prevention, and reduction
of eczema-induced itching® “°. Two basic mechanisms are
offered to explain the purported effects. One is the
influence of aroma on the brain especially the limbic
system through the olfactory system and the other is the
direct pharmacological effects of the essential oils *’.

CHALLENGES/LIMITATIONS OF ORTHODOX
FORMULATIONS AND DELIVERY

The integration of herbal medicine into modern medical
practices, including treatments for infections and cancer,
must take into account the interrelated issues of quality,
safety, and efficacy48. Phytopharmaceuticals are always
mixtures of many constituents and are therefore very
variable and difficult to characterize. However, for many
herbs the active constituents are not known and in such
cases, products may be standardized on the content of
certain marker compounds. However herbal medicines
rarely meet this standard for several reasons, including
the lack of scientific information about the acting
pharmacological principles. The variability in the content
and concentration of constituents of plant material,
together with the range of extraction techniques and
processing steps used by different manufacturers results
in marked variability in content and quality of
commercially available herbal products . The use of
chromatographic techniques and marker compounds to
standardize herbal preparations promotes batch-to-batch
consistency but does not ensure consistent
pharmacological activity or stability. But standardization
of correct dosage forms is not always easy, especially in
polyherbal preparations or single plants that are not
cultivated under controlled condition. And there is no
guarantee that a product contains the amount of the
compound stated on the label % The lack of
pharmacological and clinical data on the majority of
herbal medicinal products is a major impediment to the
integration of herbal medicines into conventional medical
practice. For valid integration, pharmacological and
especially clinical studies must be conducted on those
plants lacking such data. Adverse events, including drug—
herb interactions, must also be monitored to promote a
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safe integration of efficacious herbal medicine into
conventional medical practices.

NOVEL FORMULATIONS OF HERBAL EXTRACTS

Most of the herbal formulations have low bioavailability.
The bioavailability can be improved with the use of
different novel delivery systems like phytosomes,
liposomes, marinosomes, niosomes and photosomes etc
which can enhance the rate of release as well as the
capacity to cross the lipid rich biomembranes®™ * and
thereby addresses the limitations of a traditional drug
delivery system.

Phytosome

Phytosome also called phytolipids delivery system53 is a
complex between polar polyphenolics and dietary
phospholipids that shows definite physicochemical and
spectroscopic features. Phytosomes are advanced forms
of herbal products that are better absorbed, utilized, and
as a result produce better results than the conventional
herbal extracts. Recent technology of drug delivery when
applied to botanicals and phytoconstituents will open
new avenues to explore maximum therapeutic potential
of plant substances of polar nature>. Phytosomes are
prepared by reacting from 3-2 moles but preferably with
one mole of natural or synthetic phospholipids, with one
mole of component like flavolignans, flavonoligans either
alone or in the natural mixture in aprotic solvent such as-
dioxane or acetone. Characterization of a solid
phytosome complexation and molecular interactions
between phytoconstituents and phosphatidylcholine in
solution can be done™. Extract of Serenoa repens (CO2
extract) extract of Viccinium muyrtillus (Fruit extract),
extract of Colues forskohlii, Ximenoil and Ximenynic acid
extracted from Santalum album, Esculoside, glycosidated
coumarin obtained from Aesculus hippocastanum,
Ruscogenins, group of saponins extracted from Ruscus
aculeatus are highly worked upon for better
bioavailability through the formation of phytosomes by
patented processss. Phytosomes have the following
advantages: are better bioavailable botanical extracts,
dramatically enhance bioavailability due to their complex
with phospholipids and delivers faster and improved
absorption in intestinal tract, They enhance the
absorption of lipid insoluble polar phytoconstituents
through oral as well as topical route showing better
bioavailability with significantly better therapeutic
benefit, Dose requirement can be minimized as the
bioavailability is increased, Phosphatidylcholine used in
preparation of phytosomes besides acting as a carrier also
acts as a hepatoprotective substance showing the
synergistic effect when hepatoprotective substances like
flavanoids are employed to form complex, Phytosomes
are widely used in cosmetics due to their more skin
penetration and high lipid profile and Phytosomes show
better stability profile owing to the chemical bonds
formed between phosphatidylcholine molecule and
phytoconstituents®” *. The term "herbo” means plant,

while "some" means cell-like and herbosomes is also
often known as phytosomes®.

Niosome

These are microscopic, lamellar structure of novel drug
delivery system in which the medication is encapsulated
in a vesicle. Niosome surfactants are biodegradable,
biocompatible and non-immunogenic. Delivery by
transdermal route, however appears to show that the
more fluid membranes appear to be more efficient.
Vesicle size has not been fully characterized from the
biological point of view and studies designed to
systematically define the size requirement for certain
pharmacodynamic objectives are solely desired.

Liposomes

Liposomes are spherical, self closed vesicles of colloidal
dimensions, in which phospholipid bilayer sequesters part
of the solvent, in which they freely float, into their
interior™. In the case of one bilayer encapsulating the
aqueous core one speaks either of small or large
unilamellar vesicles while in the case of many concentric
bilayers one defines large multilamellar vesicles™.

Marinosome

These are liposomes made of a natural marine lipid
extract, were envisaged for the prevention and treatment
of skin diseases®. The natural lipid mixture was extracted
from a marine organism and characterized in conditions
that mimic that of topical application in terms of pH,
temperature and calcium. Marinosomes are stable in
storage conditions for up to 1 month. At low pH (pH 4) or
in presence of high calcium concentrations (9 mM),
complex structural rearrangements, such as aggregation
and size reduction, occurred which were Kkinetically
dependant.

Photosome

Photosome® is constituted of photolyases (a bacterial
enzyme that can repair ultraviolet B (UVB)-induced
cyclobutane pyrimidine dimers (CPD) in eukaryotic cells)
included in Iiposome563. Photolyases are specific enzymes
that bind to the lesion and reverse the damage with the
energy of light by photoreactivation. They are present
from bacteria to multicellular eukaryotes, but they are
missing in many species, including man®* although recent
studies have shown photorepair in humans®. Photolyases
are monomeric flavoproteins of 50-60 kDa and contain
two chromophores as cofactors. The catalytic cofactor is a
flavin adenine dinucleotide (FAD) and the light-harvesting
cofactor is either a folate or a deazaflavin. These
photoreactivating enzymes repair directly and effectively
CPD or 6-4 photoproducts by using the energy of near
UV/visible light (300-500 nm). The enzymatic unit binds
to the lesion in a light-independent process.

Advantages of novel formulations of herbal extracts

Herbal medicines have been widely used all over the
world and have been recognized by physicians and
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patients for better therapeutic value as they have fewer
adverse effects as compared with modern medicines.
Using scientific approach in novel drug delivery systems
not only reduce the repeated administration o overcome
non-compliance but also help to increase the therapeutic
value by reducing toxicity and increasing the
bioavailability.

FUTURE PROSPECTS OF NOVEL FORMULATIONS OF
HERBAL EXTRACTS

Petiveria alliacea L. (tipi) roots has several medicinal uses
in decoction or powder and the infusion of leaves is
employed as antispasmodic, antirheumatic (topic use),
anti-inflammatory ®, antinociceptive ®, hypoglycemiant
and abortificient ® * through any of the novel drug
delivery formulations and has been standardized. As
herbal novel drug delivery systems have a lot of potential,
several researchers are working towards developing novel
drug delivery systems like mouth wash dissolving tablets,
sustained and extended release  formulations,
mucoadhesive systems, transdermal dosage forms,
microparticles, microcapsules, nanoparticles, implants etc
of herbs; some at the laboratory stage and some have
reached to the market *. Herbals should minimize side
effects and provide safe, natural and cost effective
alternatives to synthetic drugs and the detection and
separation by High  performance thin layer
chromatography (HPTLC) confirmed the use of herbal
drugs for the preparation of the polyhebral formulation
possessing consistent active constituents o

EXPERT OPINION

The recommended approach for achieving more efficient
treatments and synergistic effects of natural products
should be to seek treatments using multiple products or
products having multiple activities "*. Most preparations
are polyherbal in nature to take care of the multiple
components of disease conditions ”

CONCLUSION

The different approaches to formulation of bioactive
constituents and the need to standardize the drug

products were explored. Also to improve the
bioavailability of the phytoconstituents, novel drug
delivery technology should be introduced in the

formulation of the products instead of the crude and
conventional ways that have been in existence.
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