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ABSTRACT: Crotalaria is a genus of flowering
plants in the family Fabaceae, commonly known as
rattlepods. The genus includes over 700 species of
herbaceous plants and shrubs. Several species of
Crotalaria are cultivated and consumed across the
world by the rural population for a variety of
purposes that include medicine, food, green
manure, fodder etc.

The present study highlights the formulation &
evaluation of a herbal topical anti — inflammatory
phytosome gel containing methanolic extract of
Crotalaria biflora. Extracts of whole plant was
prepared by maceration with methanol as solvent.
Crotalariabifloraphytosome was prepared by rotary
evaporation technique using plant extract and
phosphatidylcholine. The phytosomal formulation
was subjected to various studies like organoleptic
evaluation, entrapment efficiency & FTIR studies
was conducted.

Phytosome was formulated as a gel and evaluated
for various physico chemical parameters such as
homogeneity, pH, viscosity, spreadability,
extrudability. From the prepared formulation the
best formulation was F1 based on various
evaluation parameters. Limit test for heavy metals,
identification test and microbial limit was carried
out. Diffusion study and in vitro anti-inflammatory
activity was also carried out.
KEYWORDS:Crotalaria biflora, Phytosomal gel,
Anti- inflammatory activity

l. INTRODUCTION
Herbal medicine is one of the oldest and
most widely used health-care systems. According
to the World Health Organization (WHO), 80
percent of the world's populations currently use
herbal medicine for primary health care.

In the past decades considerable attention
has been focused on the development of novel drug
delivery systems for herbal drugs.

The genus Crotalaria belongs to the family
Fabaceae, commonly known as rattlebox. The
common name rattlepod or rattlebox is derived
from the fact that the seeds become loose in the
pod as they mature, and rattle when the pod is
shaken.

It is commonly used as hepatoprotective,
deworming in malaria treatment, management of
fever, pesticide in agriculture, antimicrobial,
antioxidant, anti-inflammatory etc. In
India,Crotalaria plants are commonly found in the
fields and forest lands throughout the year and
sometimes cultivated.

Phytosomes are structures which contain
the active ingredients of herb surrounded and
bound by phospholipids. These are the newly
introduced technology developed to incorporate
standardized plant extracts or water soluble
phytoconstituents into phospholipids to produce
lipid compatible molecular complexes, called as
phytosomes. It results from reaction of
stoichiometric amount of phospholipid mostly
phosphatidylcholine with a standardized herbal
extract in an aprotic solvent. It mainly contains the
bioactive phytoconstituents of herb surrounds and
bound by a lipid. These are prepared through the
attachment of individual ingredients of herbal
extracts to phosphatidylcholine, resulting in a
formulation having higher solubility and hence
better  absorption  leading to  promoted
pharmacokinetic and pharmacodynamic properties
compared to the conventional herbal extracts. **
Benefits of Phytosomes
1. Potential enhancement of bioavailability.
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2. Herbal phytosome act as a cell whereby the
valuable components of the herbal extracts are
protected from destruction by digestive
secretions and gut bacteria in the body.

3. Pharmacologically assured delivery to the
different biological tissues.

4. Less dose is only required due to absorption of
chief constituent.

5. Drug loading efficiency is very high and more
over predetermined because drug itself in
conjugation with lipids forms vesicles.

6. Significantly enhanced ability of phyosome to
cross cell membranes and enter cells.

7. Drug entrapment is effective.

8. Phytosomes shows better stability profile due
to formation of chemical bond between
phosphatidylcholine molecules and
phytoconstituents.

9. Phosphatidylcholine used in the phytosome
process acts as a carrier and also nourishes the
skin, because it is essential part of cell
membrane.

10. Significantly gives greater clinical benefit than
other forms of drug delivery systems12, 13.

' Phospholipid

* Drug
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Fig No: 1 Phytosome complex

Herbal gel

A gel is a solid or semisolid system of atleast two
constituents, consisting of a condensed mass
enclosing and interpenetrated by a liquid.

Gel can be formulated mainly by 3 methods:
" Fusion method
" Cold method
" Dispersion method
Gel formulations have many advantages such as;
e Avoidance of first pass metabolism
e  Convenient and easy to apply
) Improve patient compliance
e Provide suitability for self-medication*>*°
Anti-inflammatory activity
Inflammation is a localized physical
condition in which part of the body becomes

reddened, swollen, hot, and often painful,
especially as a reaction to injury or infection.*
Anti-inflammatory drug inhibits cyclooxygenase
(COX), the enzyme that catalyses the synthesis of
cyclic endoperoxides, from the arachidonic acid to
form PGs. The two COX isoenzymes are COX-
land COX-2. The function of COX-1 is to produce
PGs that are involved in normal cellular activity,
(protection of gastric mucosa, maintenance of
kidney function). While; COX-2 is responsible for
the production of PGs at the inflammation sites.’

In the present study, the whole plant of
Crotalaria biflora was collected from the Mekkarai,
the village located near the foothills of Western
Ghats in Tirunelveli District, Tamil Nadu in
Southern India. The collected plant material was
subjected to extraction. Our present study was
aimed to formulate and evaluate herbal
antiinflammatoryphytosomal gel containing the
methanolic extract of whole plant of Crotalaria
biflora.

Plant profile

Botanical source: Crotalaria biflora
Family: Fabaceae

Synonym: Rattlebox

Geographical source: Mekkarai, Tirunelveli
(dis), Tamil Nadu, South India.
1.7.1 Taxonomical representation
Kingdom: Plantae

Phylum: Tracheophyta

Class: Equisetopsida

Order: Fabales

Family: Fabaceae

Genus: Crotalaria

Species: Crotalaria biflora L.

Characteristics

Crotalaria biflora has alternate leaves. The leaves
are petiolate and entire.

Plant produces pea — shaped flowers that are
arranged in racemes. At root produces legumes.**?

AIM AND OBJECTIVE

AlIM:

To formulate anti-inflammatory phytosomal gel of

methanolic extract of whole plant of Crotalaria

biflora.

OBJECTIVE:

» Collection, authentication and drying of
Crotalaria biflora

» Preparation of total methanolic extract of
whole plant of Crotalaria biflora.

» Formulation of phytosome.
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Pre-formulation studies.

Formulation of anti- inflammatory gel.
Evaluation of anti- inflammatory gel.
Comparative study on prepared formulation
and marketed formulation.

YV V VY

1. EXPERIMENTATION
2.1 Plant Collection and Authentification
The whole plant of Crotalaria biflorawas
collected from the Mekkarai, a village close to the
foothills of the Western Ghats in Tirunelveli
district of Tamil Nadu, southern India. The
collected plant material was identified and
authentified. The plant materials were dried under
shade for few days, powdered with mechanical
grinder and stored in an airtight container.

2.2 Extraction

Powdered plant material was subjected to
maceration with methanol as solvent. 50 g of drug
was placed inside a container, the menstruum is
poured on its top until it completely covers the drug
material. The container is then closed and kept for
five days. The content is then stirred periodically;
after maceration, the extract was filtrated and the
solvent was removed by evaporation to dryness on
a water bath and it was then stored in a
desiccator.®!

Fig no: 4 Maceration of whol
biflora

2.3 Formulation of phytosomes
To prepare the phytosomes of Crotalaria
biflora, 100mg drug extract, 100 mg
phosphatidylcholine and 50ml ethanol were taken
in the flask of vacuum rotary evaporator. The
mixture was shaken at a temperature not exceeding
60°C for 2 hours. The phytosomes were
precipitated and ethanol was evaporated under
vacuum to remove the traces of solvent. The dried
residues were gathered and placed in a desiccator.®

e blant of Crotalaria

- W

Fig no: 5 Preparation of phytosome

2.4 Pre- formulation studies of phytosome:

2.4.1 Determination of entrapment efficiency
(EE %):100 mg of Crotalaria bifloraphytosomal
complex were centrifuged at 2000 rpm for 30 min
using a centrifuge to separate phytosomes from
unentrapped drug. Concentration of the free drug as
the supernatant was determined by measuring
absorbance at 279 nm using UV-Visible
spectrophotometer.  The  percentage  drug
entrapment was calculated by using the formula, **

Total amount

of drug -
En@rgpment _ | amount of free
efficiency | = drug x 100
0,
(%) Total amount

of drug

2.4.2 Organoleptic characteristics:

The phytosome was characterized for the physical
characterization like appearance, colour and odour.
34

2.4.3 FTIR spectroscopy

The compatibility studies were carried out
at room temperature using FTIR spectroscopy to
determine the interaction of drug with excipients
used in the formulations and phytosome. The IR
spectrum of drug alone was taken. Physical
mixtures of the excipients in the ratio 1:1 was
prepared and the samples were analyzed in IR
spectra analyzer.

2.5 Formulation of phytosomal gel

* Preparation of gel: Carbopol 934 was
dissolved slowly with 60 ml of distilled water
by stirring for 1hr to avoid agglomeration.
Then methyl paraben and triethanolamine were
dissolved in 10 ml of distilled water separately
and stirred for 10 min. Mixed 4.83 ml of
propylene glycol in 12 ml of distilled water by

DOI: 10.35629/7781-08013546

| Impact Factor value 7.429 | 1SO 9001: 2008 Certified Journal Page 37



Volume 8, Issue 1 Jan-Feb 2023, pp: 35-46 www.ijprajournal.com

UJPRA Journal

|
%’ International Journal of Pharmaceutical Research and Applications

stirring continuously for 10 min. Methyl
paraben and triethanolamine solution were
added to the carbopol solution and the pH was
then adjusted to 7.4. Then propylene glycol
solution was added with continuous stirring for
10 min, until a clear consistent gel base was
obtained.

* Incorporation of phytosomal complex into
the gel: The solution of phytosomal complex
was prepared by using 0.1 ml of ethanol in a
beaker and it was added to the Carbopol base.
Prepared gels were stored in suitable
containers at room temperature for further

studies.® %

Ingredients F1 () F2(9)
Carbopol 934 15 15
Triethanolamine | 1.5 15
;Ir;éagllene 5 5

Methyl paraben 0.005 0.005

Phytosome 1 0.5

Distilled Water g.s g.s

Table no: 1 Composition of phytosomal gel

2.6 Evaluation of phytosomal gel
2.6.1 Homogeneity

All developed phytosomal gels were
tested for homogeneity by visual inspection after
the gels have been set in the container. They were
tested for their appearance and presence of any
aggregates.®’
2.6.2 Measurement of pH

The pH of the phytosome gels were
measured with the help of digital pH meter. 0.5 g
of phytosome gel was dissolved in 25 ml of
distilled water and was kept for two hrs. Then the
pH of each formulation was determined.®
2.6.3 Rheological study

The viscosities of prepared gels were
carried out by using Brookfield viscometer (spindle
type T-95). 50 g of gel was filled in a 100 ml
beaker and viscosity was measured at 2.5, 4, 5 and
10 rpm. The readings of each formulation were
taken.*
2.6.4 Spreadability

Spreadability was determined by the
multimer apparatus which consists of a wooden

block, which was provided by a pulley at one end.
Spreadability was measured on the basis of slip and
drag characteristics of gels. An excess of gel under
study was placed on this ground slide. The gel was
then sandwiched between this slide and another
glass slide having the dimension of fixed ground
slide and provided with the hook. 1kg weight was
placed on the top of the two slides for 5 minutes to
expel air and to provide a uniform film of the gel
between the slides. Excess of the gel was scrapped
off from the edges. The top plate was then
subjected to pull by 60 gms weight. With the help
of string attached to the hook and the time (in
seconds) required by the top slide to cover a
distance of 7.5 cm be noted. A shorter interval
indicates better spreadability. *°

Spreadability was calculated using the following
formula:

S=MxL/T

Where,S = Spreadability, M = Weight tied to the
upper plate, L = Length through which the gel
spreads (7.5cm), T = Time (in sec) taken for
separating

2.6.5 Extrudability

In the present study, extrudability was
determined by measuring the weight required to
extrude at least 0.5cm gel from lacquered
aluminum collapsible tube in 10 secs. The
extrudability was then calculated by using the
following equation: **
Applied  weight to
extrude gel from tube (in
gram)
Area (in sg.cm)

Extrudability =

2.7 Pharmacognostic evaluation
2.7.1 Determination of extractive values
[0 Alcohol soluble extractive value

5 grams of formulation with 100 ml
ethanol were taken in a stoppered flask, for 24
hours with occasional shaking during the first 6
hours and allowed to stand undisturbed for another
18 hours. 25 ml of the filtrate was evaporated to
dryness and weighed.

[0 Ether soluble extractive value

59 of formulation was extracted with ethyl ether in
a soxhlet extractor for 20 hrs.

Ether extract was transferred in a petridish and
allowed to evaporate. It was dried at 105°C and
weighed.*
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2.7.2 Test for identification

1. Test for Alkaloids

a) Mayer’s Test

2ml of the filtrate was shaken with an equal
quantity of Mayer’s reagent and observed for the
formation of creamy precipitate.

b) Wagner’s Test

2ml of the filtrate was mixed with an equal quantity
of Wagner’s reagent and observed for the
formation of a reddish-brown precipitate.

c) Hager’s Test

Iml of Hager's reagent was added to the 2ml of
filtrate and observed for the formation of yellow
precipitate.

d) Dragendorff’s Test

2ml of the filtrate was treated with an equal
quantity of Dragendorff’s reagent and observed for
the formation of the orange-red precipitate. 2. Test
for Phenolic compounds and Tannins

a) Ferric chloride Test

A small quantity of formulation was treated with a
5% dilute ferric chloride solution and observed for
the formation of blue colour.

b) Gelatin Test

2-3 drops of dried extract were mixed with water
and filtered. To the filtrate 2% gelatin containing
10% sodium chloride solution was added and
observed for the formation of milky white
precipitate.

c) Lead acetate Test

2-3 drops of dried extract in water was treated with
a 10% lead acetate solution and observed for the
formation of bulky white precipitate.

3. Test for Terpenoids

a) Salkowski’s Test

A small quantity of formulation was mixed with
chloroform. To this mixture, equal quantity of
concentrated sulphuric acid was added. Formation
of red colour in the chloroform layer and greenish-
yellow fluorescence in the acid layer.

4. Test for Saponins

a) Foam Test (Froth test)

A small quantity of formulation was mixed with 20
ml of distilled water and shaken for 15minutes and
observed for the formation of foam.

5. Test for Sterols

A small quantity of the formulation was mixed
with alcohol and potassium hydroxide solution for
saponification. The saponified mixture was diluted
and extracted with solvent ether. The ethereal
extract was evaporated and the residue obtained
was used for the detection of sterols.

a) Liebermann-Burchard Test

A small quantity of the residue, 2ml of chloroform

and acetic anhydride was added and concentrated
sulphuric acid was added to it at the sides of the
test tube. Formation of green colour in the upper
portion which changes to blue or violet colour.

b) Salkowski’s Test

A small quantity of residue was treated with 2ml of
chloroform and concentrated sulphuric acid was
added to this mixture and observed for the
formation of red colour in the lower layer.

6. Test for flavanones and flavanoids

a)Aqueous sodium hydroxide test

To the formulation add aqueous sodium hydroxide
solution and observed for slight yellow colour.

b) Filter paper was wetted with gel and the filter
paper was exposed to ammonia vapours, noted the
yellow colour on the filter paper.®

2.7.3 Limit test for heavy metals

Test sample Standard
compound
Specified quantity of| Specified
samplewas taken (2 ml),| quantity of
dissolved in 20 ml of| sample was
water. taken (2 ml),
dissolved in 20
ml of water.
Add 5 ml of sodium Add 5 ml of
hydroxide. sodium
hydroxide.

Add 5 drops of sodium| Add 5 drops of
sulphide solution. sodium sulphide
solution.

Make up the volume| Make up the
upto50ml with distilled | volume

water. upto50mlwith
distilled water.

Keep aside for 5 mins. compare the intensity of
colour produced by the test as that of the
standard.*

2.8 Microbial limit

The formulation was inoculated in
Mueller Hinton agar. It has to be incubated at
3537°C for 24 hours. If there is no growth of the
microorganism, then the formulation passes the
test. The presence of microorganism will be
detected with the presence of colonies surrounded
by a clear zone.*
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2.9 In vitro anti-inflammatory study
2.9.1 Drug Diffusion Study

The in vitro diffusion study was done by
using Franz diffusion cell. The egg membrane was
mounted between the donor and receptor
compartment. The receptor compartment was filled
with 15 ml of pH 7.4 phosphate buffer maintained
at 37°C and was constantly stirred by using a
magnetic stirrer. 1g of phytosomal gel was placed
on the egg membrane. At each sampling interval,
samples were withdrawn for a period of 1 hr and
were replaced by equal volumes of fresh receptor
fluid to maintain sink condition. Withdrawn
samples were analyzed spectrophotometrically at
279 nm.46

S-;h'ent l:l:-ll:-lllT Conmistency | Weight| Percentage

Used for of vield (%
maceration extract| WW)

(g)
Mathanol | Brown | Gel 4.54 2.08

2.9.2 Protein denaturation method

The reaction mixture (0.5ml) consists of
0.45 ml bovine serum albumin and 0.05ml of plant
extracts of 50, 100, 150, 200 mcg/ml
concentrations. The pH was adjusted to 6.3 using
AN HCI. The samples were incubated at 37°C for
20 min. and then heated at 57°C for 3min.
Diclofenac gel used as standard drug

(50,100,150,20048/Ml) After  cooling  the
samples 2.5ml phosphate buffer saline (pH 6.3)
was added to each test tube. Absorbance was
measured spectrophotometrically at 660nm. "8

The percentage inhibition of protein denaturation
was calculated as follows;

Percentage inhibition =
[(AD — A1)/A0] x 100

Where; A0 = Absorbance of the control

Al = Absorbance of the sample

2.11 Stability studies

Stability of a drug in a dosage form at
different environmental conditions is important,
because it determines the expiry date of that
formulation. Hence, the stability of the prepared
formulation was studied. Stability studies were
conducted according by storing the gel formulation
at 40°C + 20°C, 70% RH + 5% for 30 days. The
samples were withdrawn at initial, 5th, 10th, 15th&
20th day and analyzed suitably for the physical
characteristics. **

1. RESULTS AND DISCUSSION

3.1 Authentification

The whole plant of Crotalaria biflora was
collected from the Mekkarai, a village close to the
foothills of the Western Ghats in Tirunelveli
district of Tamil Nadu, Southern India. The
collected plant material was authentified by retired
research officer V. Chelladurai, Central Council for
Research in Ayurveda & Siddha, Govt. of India. It
was then subjected to shade drying.

3.2 Extraction of whole plant Crotalaria biflora
The dried powder of Crotalaria biflora was
subjected to maceration using methanol as solvent.
After extraction the percentage vyield was
calculated.

Table no: 2 Results of % yield of the extract

3.3 Evaluation of Phytosomal complex

3.3.1 Entrapment Efficiency

The entrapment efficiency was calculated from the
absorbance obtained from the supernatant solution.
The entrapment efficiency of phytosome was found
to be 97%

3.3.2 Organoleptic characters
Table no: 3 Results of organoleptic characters of

phytosome
| S1 no. | Characteristics Observation
1 Colour (Greenish brown
2 Odour Pleasant

3.3.3 FTIR spectroscopy

The FT-IR spectrum of the crude drug extract,
phytosome and formulation (F1) was shown in fig
no(18,19,20) and the peak values obtained in table
no.(8,9,10). The peak values were found to be
identical with reference.

Fig no: 6 FTIR spectra of theextract
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Functional Characteristic Observed

group peak peak

Aromatic 1500-1450 1462

(C=C)

Amide 1870-1540 1648

Alkane 3000-2850 2856

Alcohol 3600-3500 3554

Aldehyde 2800-2860 2856
Table no: 4 FTIR spectra of the extract

: T':’.- " AW oL ‘.‘

PR 6 WiE: 0 i 18 TR
Fig no: 7 FTIR spectrum of methanolic extract of
Crotalaria biflora& excipients.

Functional Characteristic | Observed
group peak peak
Aromatic(C=C) | 1500-1430 1461
Amide 1870-1340 1646.85
Alkane 3000-2830 2870
Alcohol 3600-3300 3560
Aldehyde 2800-2860 282145

Table no: 5 FTIR spectrum of methanolic extract of
Crotalaria biflora and excipients

3.4 Evaluation of phytosomal gel complex

Sl | Parameters | F1 F2

no.

1 | Homogeneity | Good Good

2 | pH 7.42 7.42

3 | Rheological | 3.9 Cp 3.9Cp
study

4 | Spreadability | 4.1g.cm/sec. | 3.8g.cm/sec.

5 | Extrudability | 9.3g.cm/sec. | 10.3g.cm/sec.

Table no: 7 Results of evaluation of phytosomal gel
formulations

DOI: 10.35629/7781-08013546

Fig no: 12 Spreadability study
Fig no: 13 Extrudability study (Multimer

apparatus)

3.5.1 Determination of extractive values

Average
Sl no. | Parameter (Yowiw)
1 Alcoho_l soluble 240

extractive value
5 Ether _ soluble 192
extractive value

Sl no. Chemical test Result
1 Alkaloids
a Mayer’s test ++
b Wagner’s test ++
c Hager’s test ++
d Dragendorff’s test ++
2 Phenolic compounds
a Ferric chloride test +++
b Gelatin test ++
c Lead acetate test ++
3 Terpenoids
a Salkowski’s test +
4 Saponins
a Foams test +
5 Sterols
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Liebermann-Burchard DRUG DIFFUSION STUDY

a +
Test

b Salkowski’s Test + !
Flavanones and ;

6 flavanoids p =
Ag.sodium hydroxide g .

a test ++ - ’

b Ammonia vapour test | 2

3.5.3 Microbial limit

The microbial limit test for both the gels were
conducted and after 24 hours, no colony forming
unites were observed at a temperature of 37°C.

Fig no: 20 Result of microbial limit.

3.5.4 Limit test for heavy metals

The intensity of color produced in the test is less
than that of standard, then the given sample was
passes the limit test.

3.6 In vitro drug release study
3.6.1 Diffusion study

Time (hr) Drug release
0.5 10.36

15 12.63

2 24.1

4 35.17

8 59.34

24 89.35

Table no .11 Result showing in vitro drug release
study.

Fig no.22 Result showing diffusion study

In vitro drug release profile of the selected
formulation (F1) was studied in phosphate buffer of
pH 7.4 using diffusion tube. The cumulative drug
release profile for 24 hrs is shown in the table no:
11. At 24" hr the formulation shows 89.35% drug
release.

3.6.2 Protein denaturation

Conc. Absorb- (%% inhibi-
Sl Sampl .
no. e (mcg/ml |ance tion
) (660nm) |(mcg/ml)
1 ICO“”O - 0812 |
50 0.553 32.06
2 Test 100 0.413 49.26
150 0.292 64.12
200 0.229 71.86
rs(;a”da 50 0.480  |40.90
3 (Diclo 100 0.342 57.88
fenac 150 0.236 70.94
200 0.150 81.53
gel)

Table no: 12 Results showing percentage inhibition
of protein denaturation

Porcantage

Inhibition

=Toil == lndard
Fig no: 23 % inhibition v/s conc graph
IC 5o value of test = 60.057pg/ml
IC 5 value of standard = 75.585ug/ml
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3.7 Accelerated stability study

Tempera Homo Sprea|Extru

Day Peralon 190 | yabili [dabilit
ture eneity

ty

RT

A ‘éo C*2° 24 lcood k1 o3
s, 4 (Good @1 (93
RT

! ‘(‘:0 C+2° 74 lcood W1 9.3
oo, 4 (Good @1 (93
RT

o [0°Cx2° 74 (Good W41 03
C 7.4 |Good 4.1 9.3
70+5%
RT

5 ‘éo Cx2° 174 lcood W1 |03
w5y, 4 [Good @1 93
RT
40°C+2°

o [ 74 |Good [1 (9.3
70+5% (7.4 (Good W1 9.3

Table no: 13 Results of accelerated stability study
of phytosomal gel

V. SUMMARY & CONCLUSION

Crotalaria biflorais an herb belonging to
the family fabaceae. It was collected from the
Mekkarai, a village close to the foothills of the
Western Ghats in Tirunelveli district of Tamil
Nadu, Southern India. Scientific investigations
have reported its antioxidant, antimicrobial,
antiinflammatory, hepato-protective activities.

Extraction of dried powder of the whole
plant of Crotalaria biflora was carried out by
maceration by using methanol as solvent.Crotalaria
bifloraphytosome was prepared by rotary
evaporation technique using plant extract and
phosphatidylcholine. The phytosomal formulations
were subjected to various studies like organoleptic
evaluation, entrapment efficiency and FTIR.

The physicochemical parameters such as
homogeneity, pH,viscosity, spreadability and
extrudability were carried out. Pharmacognostic
evaluation such as extractive values, limit test for
heavy metals, identification tests, and microbial
limit were also carried out. Also, the presence of

alkaloids, phenolic ~ compounds, terpenoids,
saponins, sterols, flavanones and flavanoids was
obtained from the identification test. The microbial
limit was conducted, no colony forming units were
observed.

From the prepared formulations, the best
formulation was found to be F1 based on the
various parameters such as spreadability and
extrudability. In vitro drug release study such as
diffusion and protein denaturation were also carried
out. Diffusion study of F1formulation was studied
in phosphate buffer (pH 7.4) and cumulative drug
release profile for 24hrs.was found. On observation
and analysis of the obtained result, the formulation
was found to possess antiinflammatory activity.

As per our studies and obtained results,
the methanolic extract of Crotalaria biflora can be
successfully formulated into herbal topical anti-
inflammatory  phytosomal gel and possess
significant topical anti-inflammatory properties.
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