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ABSTRACT

Herbal medicines have been used all over the world from last many years. Especially in India,
there is wide market for herbals. The new approach in herbals as nanotechnology have a sound
future which has a scientific approach to deliver the component in sustained manner which
increase the patient compliance and avoid repeated administration. By developing new
formulation as nano herbal medicines like nanofiber, nanoparticles, dendrimers, herbal market
get good feedback. So many chronic diseases like cancer, wound healing can be cured by nano
herbals more effectively as compared to allopathic medicines. The next most important step for
herbal formulations is their standardization which establish consistent biological activity,
consistent chemical profile or simply a quality assurance program. The article focused on the
various techniques employed in preparation, identification and characterization of herbal drugs.
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INTRODUCTION

Since ancient time, herbal remedies and natural products are being used to cure the diseases.

Unlike widely used allopathic system, the herbal remedies have thousands of constituents that all
work simultaneously against the diseases. The activity of herbal medicines depends on overall
function of a variety of active components, as all the constituents provide synergistic action and
thus enhance the therapeutic value. Each active constituent plays an important role and they are
all related to each other." However, most of the herbal origin drugs possess insoluble character
leading to lower bioavailability and increased systemic clearance requiring repeated
administration or higher dose, which makes the drug as a poor candidate for therapeutic use. The
invention of nanotechnology is consider as a milestone in medicine world.?® In case of herbals,
nanotechnology becomes a great remedy to overcome the problems arising now a days. In phyto-
formulation research, developing nano dosage forms has large number of advantages for herbal
drugs, including enhancement of solubility and bioavailability, protection from toxicity,
enhancement of pharmacological activity, enhancement of stability, improving tissue
macrophages distribution, sustained delivery, protection from physical and chemical degradation,
etc. various techniques are involved in preparing nanoherbal extract such as nanoparticles,
nanocapsules, liposomes, phytosomes, nanoemulsion, microspheres, tranferosomes and
ethosomes. These techniques gives the robust strength to herbal products against physical,
chemical & environmental degredation, which in turn increase the safety & pharmacological
activity of drugs.

The world market for products using nanotechnology is estimated to reach US$ Lltrillion by
2015. In 2006 India & Australian government contributes to start Australia-India Science
Research Funding Program. The market value of the worldwide Nano medicine industry was
$63.8 billion & $72.8 billion in 2010-2011 respectively. The market is estimated to grow up to
$130.9 billion by fiscal year 2016.*

Standardization of herbal drug are very important tool to prove its quality & safety, based on the
concentration of their active principle. Quality checking is fundamental requirement for industry
& other organization dealing with Ayurvedic and herbal product. It is for sure that herbal
industry needs to follow strict guideline & such regulations are necessary. As per the rules of
WHO guideline, herbal product needs to be standardized with respect to safety before

marketing.> ®
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There are many techniques for determination of herbal drugs like physical, chemical,
microscopic etc but now a day’s one technique is widely use for determination of nano drugs and
that is AFM i.e. Atomic Force Microscopy which determine the nano structure. Recently AFM is
used for the Chinese herbal medicine Yunnan baiyao which is used to treat wounds. The AFM is
a very high-resolution type of scanning probe microscopy and it is one of the foremost tools for
imaging, measuring, and manipulating matter at the nano scale.’
Nanotechnology For Herbal Remedies
Before reaching systemic circulation, so many constituents of the herbal drugs will be degrade in
the highly acidic pH of the stomach and some other might be metabolized by the liver. Hence,
the optimum quantity of the herbal drugs may not reach the systemic circulation. For desire
therapeutic effect minimum amount of dose should be there in systemic circulation but due to
this degradation one might not get it. Nano carriers applying to herbal remedies will carry
optimum amount of the drug to their site of action bypassing all the barriers such as acidic pH of
stomach, liver metabolism and increase the prolonged circulation of the drug into the systemic
circulation due to their small size.®
Herbal remedies were selected as feasible drug candidate for nanonization because of the
following properties:

1.These are the bulk drugs so dose reduction is intended.

2.Patient non-compliance due to large doses and less effectiveness with the available

formulations.

3.Currently marketed formulation’s lack target specificity for various chronic diseases.
Types of nano pharmaceuticals’
. Polymeric nanoparticles
. Solid lipid nanoparticles
. Magnetic nanoparticles
. Metal and inorganic nanoparticles
. Polymeric micelles
. Phospholipids micelles
. Colloidal nano-liposomes
. Dendrimers
. Nano crystals
There are various techniques which are used for the preparation of above

nanopharmaceuticals
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1. Complex coacervation method® **
This is a spontaneous phase separation process of two liquid phases in colloidal systems, which
results by the interaction of two oppositely charged polyelectrolytes upon mixing in an aqueous
solution.
It mainly includes three steps

1. Formation of three immiscible chemical phases.

2. Depositing the liquid polymer coating upon the core material.

3. Rigidizing the coating.
2. Co-precipitation method™®
This method is a modification of the complex coacervation method for the preparation of nano
scale core-shell particles. This method has been reported to provide good dispersion stability to

poorly water-soluble drugs.

Cation solution Anion solution

Precipitation

Filtration

Calcination

Grinding

Figure 1: Co-precipitation method
3. Salting-out method'® *2
This method is based on the phenomenon that the solubility of a non-electrolyte in water is
decreased upon addition of an electrolyte.
Acetone is generally chosen as the water miscible solvent because of its solublizing properties
and its well known separation from aqueous solution by salting out method with electrolytes.
The diffusion of acetone from the droplets is the most imp step. This diffusion which takes place
on dilution with excess water, can generate interfacial turbulence leading to polymer aggregation

in the form of nanoparticles.
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4. Nanoprecipitation method or solvent displacement method® **

As biodegradable nanoparticles meet with increasing interest for drug delivery applications, a
series of investigations were carried out to understand the mechanism of the formation of drug-
loaded nanoparticles using the 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, which increases the surface area with a subsequent
formation of small droplets of organic solvent even without any mechanical stirring.

5. Solvent emulsification—diffusion method® **

The method involves preparation of an o/w emulsion using oil phase containing polymer like
PLGA 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.
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Figure 2: solvent emulsification solvent diffusion method
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6. Supercritical fluid methods'® *®

A supercritical fluid (SCFs) can either be a liquid or gas and used above its thermodynamic
critical point of temperature and pressure. The most commonly used SCFs are carbon dioxide.
Particles that have the smooth surfaces, small particle size and distribution and free flowing can
be obtained with particular SCF techniques. Rapid Expansion of Supercritical Solutions (RESS),
Supercritical Anti Solvent (SAS) and Particles from Gas Saturated Solutions (PGSS) are three
groups of processes which lead to the production of fine and monodisperse powder.

7. High-pressure homogenization method™®

In this method, the lipid is pushed with high pressure (100 to 2000 bar) through a very high shear
stress, which results in disruption of particles down to the submicrometer or nanometer range.
High-pressure homogenization method is a very reliable and powerful technique for the large-
scale production of nano structured lipid carriers, lipid drug conjugate, SLNs, and parenteral
emulsions.

STANDARDIZATION OF NANO HERBAL MEDICINES

Herbal product cannot be considered scientifically valid if the drug tested has not been
authenticated and characterized in order to ensure reproducibility in the manufacturing of the
product.” Hence, standardization is necessary for herbal medicines. Standardization ensures a
predefined amount of quantity, quality & therapeutic effect of ingredients in each dose.®
Therapeutic activity of an herbal formulation depends on its phytochemical constituents. The
development of authentic analytical methods which can reliably profile the phytochemical
composition, including quantitative analysis of marker/ bioactive compounds and other major
constituents, is a major challenge to scientists. In view of the above, standardization is an
important step for the establishment of a consistent biological activity, a consistent chemical
profile, or simply a quality assurance program for production and manufacturing of an herbal
drug.” The authentication of herbal drugs and identification of adulterants from genuine
medicinal herbs are essential for both pharmaceutical companies as well as public health and to
ensure reproducible quality of herbal medicine.*®

Incorporation of nanotechnology in herbal increases solubility, stability, bioavailability,
pharmacological activity of many popular herbal extracts including Ginkgo biloba, grape seed,
green tea, ginseng using nano dosage forms such as polymeric nanoparticles, nanospheres,
nanocapsules, liposomes, proliposomes, solid lipid nanoparticles, and nanoemulsion has been
reported.” On the other hand herbal nanomedicine include protection from toxicity, improving

tissue macrophages distribution, sustained delivery, protection from physical and chemical
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degradation.?’ Silver nanoparticles of Ocimum sanctum extract exihibited maximum antibacterial

activity at a dose of 150pg in wistar rats.”

Standardization methods

There are various techniques which are used for the standardization of herbal drugs, like

physical, chemical, biological and botanical (microscopic & macroscopic).*

Further, advances in microscope technology have increased the accuracy and capabilities of

microscopy as a mean of herbal crude material identification due to the implication of light and

scanning electron microscopes (SEM) in herbal drug standardization.?®

Standardization of herbal drugs
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Figure 3: A schematic representation of herbal drug standardization methods.
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Furthermore, various advanced methods such as chromatographic, spectrophotometric,
combination of chromatographic spectrophotometric methods, electrophoresis, polarography,
and the use of molecular biomarkers in fingerprints are currently employed in standardization of
herbal drugs.?*2®

Advanced techniques for identification and characterization of nano herbal medicine
HPLC

Preparative and analytical HPLC are widely used in pharmaceutical industry for isolating and

purification of herbal compounds.?® *

Vasicine, the major bioactive alkaloid of Adhatoda
vasica, was estimated by HPLC in two polyherbal drug formulations - Shereeshadi Kashaya and
Yastyadivati, and its content was found to be 18.1 mg/100 g in Shereeshadi Kashaya and 0.7
mg/100g in Yastyadivati.*' Standardization of the Triphala (an antioxidant-rich herbal
formulation) mixture of Emblica officinalis, Terminalia chebula and Terminalia belerica in
equal proportions has been reported by HPLC method by using the RP18 column with an acidic
mobile phase.®* The combination of HPLC and LC/MS s currently the most powerful technique
for the quality control of Chinese herbal medicine Gan-Cao (licorice).*

HPTLC

HPTLC technique is widely employed in pharmaceutical industry in process development,
identification and detection of adulterants in herbal product and helps in identification of
pesticide content, mycotoxins and in quality control of herbs and health foods.** HPTLC
technique was reported for simultaneous determination of Withaferin A and B sitosterol d-
glucoside in four Ashwagandha formulations.® Syzygium Jambolanum was quantitatively
evaluated in terms of stability, repeatability, accuracy and phytoconstituents such as glycoside
(jamboline), tannin, ellagic acid and gallic acid by HPTLC.®

UPLC

Ultra performance liquid chromatography (UPLC) was used to evaluate decocting-induced
chemical transformations and chemical consistency between traditional and dispensing granule
decoctions.*’%®

LC-MS

LC-MS has become method of choice in many stages of drug development.*® LC-MS analysis of
Amino glycosides showed that these drugs are highly soluble in water, exhibited low plasma
protein binding, and were more than 90% excreted through the kidney. Further this technique
helps in analysis of amino glycosides in plasma samples with ion pairing chromatography.*

GC-MS
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It is the system used for identification of large number of components present in natural and
biological systems.** The identification and quantification of chemical constituents present in
polyherbal oil formulation (Megni) consisting of nine ingredients, mainly Myristica fragrans,
Eucalyptus globulus, Gaultheria procumbens and Mentha piperita was analyzed by GC-MS
method.*? Thirty-five volatile compounds were separated and identified.*

Capillary Electrophoresis

The methodology of CE was established to evaluate one herbal drug in terms of specificity,
sensitivity and precision.** Several CE studies dealing with herbal medicines have been reported
and two kinds of medicinal compounds i.e. alkaloids®> and flavonoids*® have been studied
extensively. Furthermore, the analysis time of the CE method was two times shorter than that in
HPLC and solvent consumption was more than 100 fold less.*” The hyphenated CE instruments,
such as CE-diode array detection, CE-MS and CE-NMR, have been utilized.*®

AFM (Atomic Force Microscopy)

It is a very high resolution type of scanning probe microscopy, with demonstrated resolution on
the order of fractions of a nanometer, more than 1000 times better than the optical diffraction

limit.*°

Deetector and
Feedback Electronics

Photodiode

Laser

Sample Surface Cantilever & Tip

PZT Scanner

Figure 4: Block diagram of atomic force microscope using beam deflection detection

AFM provides a three dimensional surface profile.®® AFM images revealed uniform nano fibers
present in relatively high abundance in a solution of the medicine, Yunnan Baiyao. It is a
traditional Chinese herbal medicine that has been used to treat wounds for over 100 years. Now a
day’s this technique is most widely used in China.’

Future Prospective

All over the world, the research has been going on herbal remedies and natural products. The
only requirement is to develop the better systems for the proper delivery of such drugs at the

sites and in the whole body in the doses which will not compromise with the existing treatment.
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Something that would not only give relieve from side effects like toxicity and hypersensitive
reactions but also will increase the patient's strength from inside is very much desirable. Hence,
using “herbal remedy” in the nano carriers will increase its potential for the treatment of various
chronic diseases and health benefits. The collaborative research among the traditional “Herbal
remedies” and newer approaches of modern drug delivery system, i.e., “Nanotechnology” has
established the attractive therapies to the pharmaceutical in near future that will enhance health
of people.*

CONCLUSION

Standardization of herbal drugs comprises total information and controls to essentially guarantee
consistent composition of all herbals including analytical operations for identification, markers
and assay of active principles. Moreover, all herbal products manufacturers must follow WHO
guidelines for quality control. Further, the combination of qualitative fingerprinting and
quantitative multi component analysis is a novel and rational method to address the key issues of
quality control of herbal medicines. The applications of high-technology oriented advanced
hyphenated techniques will serve as a rapid and unambiguous tool in the herbal research,
thereby, benefiting the entire pharmaceutical industry.
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