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ABSTRACT

Herbal drug having some limitation over oral drug delivery which includes poor solubility, permeation and
bioavailability so as to improve these parameters of herbal novel drug delivery system known as phytosome is
used. By applying this novel approach bioavailability is increased. The objective of the current project is to develop
a herbal capsules loaded with phytosomes with a systematic approach to yield better products stability and it can be
easily administered with oral drug delivery. It can improved acceptability and therapeutic potential owing to its
greater bioavailability. Different phytosomal complexes of Physalis minima extracts containing a molar ratio of
1:1, 1:2, 1:4 using methanolic extract and soya lecithin were prepared by solvent evaporatiion technique. Physalis
minima phytosomes were characterized by particle size, zeta potential, entrapment efficiency, Fourier transform
infrared spectroscopy and in-vitro drug release. Prepared phytosomes showed 51 % entrapment efficiency, particle
size (254nm), zeta potential (-7.57) and field emission scanning electron microscopy (FE-SEM) show spherical
shaped particles. Physalis minima phytosome loaded capsule showed the capsules weight variation within the limit,
disintegration time 10-13 min and in-vitro drug release of 93%. The drug content was found to be in the range of

69-83 % in all formulations.
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INTRODUCTION

The drugs of traditional ayurvedic origin can be utilized
in a advanced form with enhanced efficacy by
incorporating in modern dosage forms. However,
phototherapeutics need a modern technology approach to
deliver the components in a new manner to increase
patient compliance and decreasing dose frequency. This
can be achieved by designing novel drug delivery
systems for herbal extracts. Novel drug delivery systems
reduce the dose frequency to overcome patient non-
compliance, but also increase the therapeutic value by
reducing toxicity and increasing the bioavailability.?

Physalis minima Linn belonging to Solanaceae family. P.
minima is an annual herb found throughout India,
Baluchistan, Afghanistan, Tropical Africa and Australia
and is reported as one of the important medicinal plants
in Indian Traditional System of Medicines. The plant
majorly contains phenolics, alkaloids, steroids and
flavonoids. The presence of phenolics and alkaloids in
large amount suggest that the plants having various
pharmacological action like antioxidant, anti-cancerous,
anti-diabetic,  analgesic,  antipyretic and  anti-
inflammatory potentials.®®!

Herbal extracts have many compounds which degraded
in the highly acidic pH of the stomach. Other ingredients

could be metabolized in first pass metabolism before
reaching the systemic circulation. In addition, herbal
extracts are often poorly compressible and very
hygroscopic powders showing poor powder flowability.
As herbal drugs have much potential, several researchers
are trying to develop novel drug delivery systems, such
as solid dispersion, nanoparticles, fast-dissolving tablets,
sustained release  formulations, microparticles,
microcapsules and mucoadhesive systems. Phytosomse
are newly structured molecule of herbal constituent
surrounded by phospholipid which having water soluble
heads and lipid soluble tails. Phytosomes formulation
show better pharmacokinetic and pharmacodynamic
profile than conventional herbal extracts because of its
ampliphilic nature Oral herbal drug delivery with novel
approach of nanotechnology is the best to increase herbal
potential and patient compliance and reduce dose
frequency.**?

MATERIAL AND METHODS

Lactose, Magnesium stearate, talc, starch, Sodium starch
glycolate was procured from Hi Media Ltd, Mumbai.
Capsules shell procured from Snehal pharmaceuticals.
Plant of Physalis minima Linn. was collected from farm
of Wardha in Maharashtra (India) and plant was
authenticated by the Department of Pharmacognosy,
Pharmaceutical Sciences, R.T.M. Nagpur University,
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Nagpur. All the chemicals and reagents used in this study
were of analytical grade.

Extraction of plant

The whole plant of Physalis minima (PM) was shade
dried and then grinds into coarse powder with the help of
a suitable grinder. The dried plant material then extracted
with different solvents according to their polarities
petroleum ether, trichloromethane, ethyl acetate, ethanol,
methanol by Soxhlet extraction method for 72 hours.
Then the semisolid extract freeze dried and store in
amber colored glass bottle for further use. Phytochemical
screening was carried out for identification of chemical
groups present in methanolic extract of Physalis minima
Linn. using standard procedure.

Characterization of powdered drug Physalis minima
Linn.

Solubilty of Physalis minima Linn.

Solubility of PM was observed in different solvents like
water, ethanol, methanol, DMSO, phosphate buffer (6.8).

Compatability study

The FTIR spectrum of PM was measured using
Shimadzu IR Affinity- 1S FTIR. The drug sample and
phospholipid (PC) were triturated and mixed with
potassium bromide in the ratio 1:100. The mixture was
then introduced in the sample holder of the FT-IR
instrument and was scanned to obtain spectra in range
from 4000 to 400 cm-1. FTIR spectrum obtained for the
mixture of plant and PC compared with the PM to
determine any interaction between them.

Determination maximum wavelength and standard
calibration curve in phosphate buffer

Ultraviolet spectrophotometric method was carried out
using phosphate buffer (pH 6.8) as solvent media.
Physalis minima extract solution in phosphate buffer (pH
6.8) was scanned between 200-800 UV-Visible range for
obtaining absorbance maxima. Then the absorbance of
the different serial dilution (20-120ppm) samples was
measured at the A max using a UV spectrophotometer
(V-630, Jasco) and a standard calibration curve was
plotted with concentration against absorbance.

Preparation and Characterization of Phytosomes
Phytosomes were prepared by solvent evaporation
method. Herbal extract and phosphotidylcholine (1:1,
1:2, 1:3) dissolve in 50 ml of dichloromethane with
varying stirring time(30-90 min) in the beaker at 40°C.
Then semisolid complex dried in rotary evaporator until
thin film formation and film hydrate with 20 ml of n-
hexane with continuous stirring to form precipitate. Then
precipitated complex filtered and dried under vacuum to
remove the traces of solvent. The obtained phytosomal
formulations (P1-P9) were stored in amber colored glass
bottle in refrigerator.

Prepared phytosomes evaluated for % entrapment
efficiency, particle size, PDI, zeta potential and field
emission scanning electron microscopy (FE-SEM).

Formulation of herbal hard gelatin capsules

Accurately weighed 250 mg physalis minima
phytosomes was mixed with lactose monohydrate, talc
and magnesium stearate by trituration method. After
trituration, blend was passed through sieve. The fine
powder was collected and filled in capsule shell (#1)
using hand operated capsule filling machine. The
composition of herbal capsules was recorded in Table 1.

Table no. 1: Composition of phytosomes loaded hard
gelatin capsule.

Content Quantity
Physalis minima phytosomes 250 mg
Lactose monohydrate 126 mg

Talc 12 mg
Magnesium Stearate 12mg
Total net weight of capsule 400mg

Evaluation herbal capsule

Estimation of drug content in capsules

Powder from 10 capsules were mixed and weight of
powder equivalent to 10 mg of physalis minima and
extracted with the phosphate buffer of pH 6.8 for 30 min.
These solutions were filtered, suitably diluted and
absorbance was measured at 273nm against blank
solution (phosphate buffer pH 6.8) using a UV
spectrophotometer.

Determination of uniformity of weight

Twenty capsules were selected. Each capsule was
weighed on electronic balance, emptied of its content,
the shells reweighed and the weight of content
determined. The collective weight of content, average
weight of content per capsule and the deviations (%) of
individual content weights from the mean were
calculated.

Determination of disintegration time

Disintegration times for capsules were determined by
disintegration apparatus. Six capsules were placed in six
tubes of the basket and the apparatus was operated using
water as release medium maintained at 37 + 2°C. The
capsules were observed and the times taken for complete
disintegration of all capsules were determined.

In-vitro dissolution study of capsules

In-vitro dissolution study of all the prepared capsule
formulations was done using USP Type Il paddle
dissolution apparatus using 900 ml phosphate buffer pH
6.8 at 100 rpm. An aliquot amount of the sample was
withdrawn at regular time intervals and the same volume
of pre-warmed (37+0.5°C) fresh dissolution medium was
replaced. The samples were filtered, suitably diluted and

it was analyzed by using Shimadzu UV-
spectrophotometer at 273 nm.
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RESULTS AND DISCUSSIONS

Solubilty of Physalis minima Linn.

Solubility of Physalis minima Linn. was found to be
soluble in methanol, ethanol, DMSO, phosphate buffer.

Compatibility study

The compatibility study between PM and PC occurs due
to the formation of the complex can be confirmed by the
FT-IR spectroscopy comparing the spectrum of the
complex with the spectrum of individual components and
their physical mixtures. FTIR spectra showed the

changes in peaks in complexes and positions from that of
PM and PC. PM showed the characteristic IR peaks and
PC complex shows the disappearance of alkene C=C
indicates that phospholipid has interacted with PM in the
process of complexation shown in figure no 1. The
appearance of S=0O of broad peak shows the
complexation between PC and PM that sustains in the
physical mixture. On the other hand, the physical
mixture showed the disappearance of amine group N-H
that showed in the complexation while it shows all the
sharp peaks at about the same positions as that of PM.
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Figure no 1: FT-IR spectrum of Phospholipid and PM.

Determination maximum wavelength and standard
calibration curve in phosphate buffer

The maximum wavelength of concentration 100mcg/ml
of PM in phosphate buffer 6.8 was found to be 273 nm
shown in figure no 2. The standard curve at 273 nm

showed the linearity. The plotted graph absorbance
against concentration shows that it follows Beer-
Lambert’s law with regression value (R2) of 0.9942
show in figure no.3.
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Figure no.2: UV spectrum of PM in pH 6.8 buffer.

www.ejpmr.com | Vol 8, Issue 11,2021, |

1SO 9001:2015 Certified Journal | 718




More et al.

European Journal of Pharmaceutical and Medical Research

Standard calibration curve in buffer 6.8
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Figure no.3: Standard calibration curve in Phosphate buffer 6.8 at 273 nm.

Preparation and Characterization of Phytosomes

Phytosomal formulations (P1-P9) were prepared
successfully by solvent evaporation method. Optimized
phytosomal formulation (P3) showed 51% entrapment

efficiency, particle size (254nm), PDI, zeta potential (-
7.57) and field emission scanning electron microscopy
(FE-SEM).

Figure no. 4: FE-SEM image of phytosomes.

Formulation of herbal hard gelatin capsules
Accurately weighed 250 mg physalis minima
phytosomes with required quantity of excipients were
filled in 30 capsules shell (#1) using hand operated
capsule filling machine.

Evaluation herbal capsule

All the capsules tested for weight variation falls within
the acceptable standard limit given for the weight
variation. The drug content was found to be in the range
of 69-83% in all formulations. All the formulation show
the disintegration time in the range of 10-13 min.

In-vitro dissolution study of capsules

Physalis minima phytosome loaded capsule showed the
release of 93%. The drug release data of the in-vitro drug
release study was analyzed with various kinetic models
like zero order, first order, Higuchi model, Korsmeyer-
Peppas model. The correlation values were calculated for
the linear curves by regression analysis of the plots. The
drug release by diffusion mechanism at a comparatively

slower rate with increase in time can be related linearly
to % drug release. To confirm the drug release diffusion
mechanism, data was fitted in the Korsmeyer-Peppas
model. The regression coefficient was found to be
highest in the Korsmeyer-Peppas model with the value of
R2=0.9674 and n value was found to be 0.6781 which is
nearer to 1 indicating Non-Fickian type so it confirmed
that drug release follows both diffusion and erosion
mechanism.
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Figure no. 5: In-vitro dissolution studies of herbal capsule.
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