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ABSTRACT 
 
In the present study the herbal cream formulation containing leaf extract of Butea monosperma (LEBM) with improved physical parameter was prepared. 
The cosmetic cream formulation was designed by using ethanolic extract of LEBM in varied concentration (0.5, 1 and 1.5%) using vanishing based 
formula and evaluated for various parameters. The study was also undertaken to evaluate the stability of creams at various condition. The prepared 
creams were evaluated for various physicochemical parameters such as physical observation, homogeneity, pH determination, viscosity, spreadability, 
extrudability, drug content, rate of drug permeability, stability as per ICH guidelines and HPTLC fingerprint profiles. All developed creams showed good 
homogeneity with absence of lumps and were found to be stable with respective to their pH, viscosity and drug content. The extrudability and 
spreadability were also found to be less variant after stability study. All developed creams were permeable from skin of rats as demonstrated by the in-
vitro permeation study. However, further preclinical studies of cream need to be evaluated to confirm the reported biological activities. There is also 
need to evaluate effects especially in human phase which would be beneficial to assess its usefulness more exactly. 
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INTRODUCTION 
 
 

Topical delivery is one of the routes of administrations where drug 
containing formulation is directly applied to the skin to treat cutaneous 
disorder or cutaneous manifestation of general diseases. Delivery of 
drugs to the skin is an effective and targeted therapy for local 
dermatological disorders. This route of drug delivery has gained 
advantages over systemic drugs in that they deliver the medication 
directly to the targeted site, less likely to provoke side effects, bypasses 
the hepatic metabolism, gastrointestinal irritation, and metabolic 
degradation associated with oral administration etc (Jarupa et al., 2003; 
Reddy et al., 2010; Ravi et al., 2010).In topical treatment of skin diseases 
the proper selection of vehicle (gel, emulsion, cream, and suspension) 
may be as important as the active ingredient. Emulsion system including 
lotions and creams is an area of big potential for cosmetic products,   and 
much popular in skin care products  as it is easy to wash and non greasy 
in nature with versatile application. Creams are appropriate for patients 
with sensitive or dry skin who require a nonirritating, nondrying 
formulation. Patient with dry skin may complaint of a “dry” feel with gels 
and be more comfortable with creams, which have a oily effect(Kotta et 
al., 2011).Topical application of the cream at the affected site, offer 
potential advantage of delivery of drug; directly to the site of the action. 
Cream, work best in patients with dry skin. After application of the cream, 
water present in it evaporates while remainder water-soluble active 
ingredients gets concentrated in the adhering film which may promotes 
the absorption of such bioactives to the skin (Guy and Hadgraft, 1988; 
Riefenrathet al., 1991; Rothman, 1955; Scheuplein, 1965). Novel 
‘bioactive’ ingredients are derived from the sea, the earth and the plant 
kingdom. The use of plants is as old as mankind and is an important 
source of potentially useful new compounds in the medication and 
cosmetics (Draelos, 2008; Dureja et al., 2005). The use of plant extracts in 
the topical formulation is increasing, mostly because of plant drugs are 
frequently considered to be less toxic and free from side effects than the 
synthetic ones (Momin, 1987). In Ayurvedic system of medicine, the 
Butea monosperma commonly known as Flame of Forest are used for 
relieving burning sensation, in treatment of gout, leprosy and other skin 
diseases. Chemical investigation showed that the plants are rich source of 
glucosides, linoleic acid flavanoids etc. The naturally occurring plants 
employed systemically for minimizing the harmful effects and in 
preventing and treating pathological and physiopathological conditions 
related to oxidative stress.  It is evident that the plant has great potentials 
in treating a number of ailments where the free radicals have been 
reported to be the major factors contributing to the disorders.  Earlier 
studies have also shown that the plant possesses good potential related to 
various skin diseases such as anti-inflammatory, antibacterial, antifungal, 
wound healing (Lien et al., 2008; Mehta et al., 2011; Shahavi and Desai, 
2008; Sumitraet al., 2005; Yadava and Tiwari, 2007).  
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Thus the present study was undertaken to formulate the topical 
preparation in the form of cream containing the ethanolic extract of Butea 
monosperma leaves.  The present investigation also deals with the 
evaluation for drug content, physical appearance, pH, extrudability, 
stability study, spreadability, viscosity determination and skin 
permeability.    
 
MATERIALS AND METHODS 
 
Collection of plant material and preparation of extract 
 

 The leaves of Butea monosperma were collected from the Sakoli village, 
Nagpur region in the summer season. The plant was authenticated by Dr. 
N. M. Dongarwar of Botany Department; RTM Nagpur University, Nagpur 
India. A voucher specimen no. 9282 was deposited at Herbarium, 
Department of Botany, RTM Nagpur University Nagpur. The leaves were 
dried in shade and then ground to produce coarse powder. The defatted 
powder was extracted with ethanol for 72 hrs by soxhlet apparatus. The 
extract was filtered using Whattman filter paper and then concentrated at 
450C. The percent yield was found to be 18 % w/w. The extract were kept 
in sterile bottle and stored under refrigerated condition for further 
analysis. 
 
Chemicals and Materials 
 

Stearic acid, potassium hydroxide, glycerin, methyl paraben, propyl 
paraben. All materials used in formulation and evaluation of formulation 
were analytical grade  
 
Preparation of cream 
 

 All required ingredients and extract were weighed accurately on 
electronic weighing balance.  Components of the oil phase were mixed 
together and melted at temperature 700C while water phase heated at 
same temperature of the oil phase. Afterwards water phase was added to 
the oil phase slowly by applying continuous and constant stirring 
throughout the time of addition. As it o/w type of emulsion the water 
content in formula comprised more than 80% of water to achieved high 
phase ratio of oil and water  (>3) (Friberget al., 1988).  
 

Evaluation of cream 
 

The above formulated cream formulation was subjected to evaluation of 
following parameters. 
 

Physical observation 
 

Physical parameters such as color, appearance and feeling on application 
were recorded. All formulations were observed visually for their clarity 
and color (Das et al., 2009; Grimm, 1982).  
 

Homogeneity 
 

 The homogeneity of all developed cream was checked visually for the 
presence of any aggregates or clumps and for appearance (Grimm, 1982). 
 

Determination of pH 
 

 The pH was determined by using digital pH meter. Accurately weighed 5 
gm of cream was dispersed in 45ml of water to determine the pH of the 
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suspension. The determinations were carried out in triplicate and the 
averages of three readings were noted (Gupta et al., 2008). 
 
 

Viscosity 
 

The viscosity of cream was determined by LVT Brookfield viscometer.  
The sample was placed in a clean and dried container and viscosity was 
checked as per standard operating procedure of viscometer by using 
spindle no.4 at speed 30rpm. After recording the Dial reading viscosity 
was calculated in the centipoises (cps). Following formula is used for the 
calculation of the viscosity: 

 

Viscosity in centipoises (cps) = Dial reading x Factor. 
 

For calculation of viscosity put the factor value corresponding to the 
speed and the spindle number (Gidwani et al., 2010). 
 
Determination of Spreadability 
 

It was determined by parallel plate method. Two glass slide of 10 x 20cm 
were selected. The formulation whose spreadability had to be determined 
was placed over one slide. The other slide was placed upon the top of the 
formulation such that the cream was sandwiched between the two slides 
across a length of 14.5 centimeters along the slide. Two slides are fixed to 
stand so that lower slide was remained fixed allowing the upper slide to 
slip off freely with the help of 50 gm weight. The time required for the 
upper slide to separate out from lower slide was noted and spreadability 
was calculated as follows (Gupta and Gaud, 1999). 
 
 
 
 
 
 
 
 
Extrudability 
 

It is an usual empirical test to measure the amount of cream extrude out 
from the tubes by applying force. The formulations were filled into clean 
collapsible aluminium tubes and sealed by crimping machine. The weight 
of tubes was recorded. The tubes were placed between two glass slides, 
after the creams were set in the container the weight was placed on the 
slide and then cap was removed,. The extrudability of formulation was 
determined by measuring the amount of the cream extruded through the 
tip. More quantity of cream extruded out, better was extrudability, as if 
the extrudability is >90% then it is excellent; >80% extrudability then it is 
good; >70 extrudability then it is fair.(Gupta et al., 2008; Gilbert and 
Christopher, 2001) 
 
Drug Content 
 

 A specific quantity of cream, 200 mg is extracted in 50 ml of ethanol for 1 
hr. This solution was then filtered, residue washed twice with ethanol and 
then volume produced to give 100 ml solution in volumetric flask. The 
drug content in this solution was then estimated spectrophotometrically 
at 275nm using ethanol as blank on the basis of calibration curve (Gupta 
et al., 2008). 
 
Permeability studies 
 

 Franz diffusion cell was used for In-vitro permeability studies. 0.5 gm 
cream was applied on pretreated skin of albino rat and then fixed in 
diffusion cell in between donor and receptor compartment containing 
100ml of phosphate buffer 7.4 was used as diffusion medium and was 
maintained at 37o±1o and stirred at 500 rpm. At every 30 min the sample 
was withdrawn and replaced by equal volume of fresh buffer solution. 
The withdrawn were spectrophotometrically estimated at 275nm against 
respective blank (Sahoo and Samal, 2006). 
 
 

Stability study 
Stability is defined as the ability of a drug substance or drug product to 
remain within established specifications to maintain its identity, strength, 
quality and purity throughout the retest or expiration dating periods 
(Gilbert and Christopher, 2001). All the selected formulations were 
subjected to a stability testing at different condition (at 30°C ± 2°C/65% 
RH ± 5% RH and 45°C ± 2°C/75% RH ± 5% RH) for three months as per 
ICH norms and were analyzed for the change in appearance, pH and drug 
content for a period of three months (ICH Guidelines, 2003). 
 

HPTLC fingerprint profiles 
 

 For HPTLC fingerprint profile, stock solution (1mg/ml) of each cream 
extracts was prepared in methanol. 10ul of sample of each cream extracts 
were spotted on pre-coated Silica gel G60 F254 TLC plates using CAMAG 
Linomat V automatic sample spotter and the plate was developed in 
solvent systems to resolve polar and non-polar components of the 
fractions. The plates were scanned using TLC Scanner 3 (CAMAG) at 
254nm, before derivatization and 340nm after derivatization with N.P. 
Reagent.  
 
RESULTS 
 

Physical observation 
 

All developed creams were clear, greenish in color and, non-greasy and 
had a smooth feeling on application (Table 1). 
 
Homogeneity 
 

 From the results it is clearly evident that all cream formulations showed 
the good homogeneity without any lumps (Table 1).  
 
Table 1. Evaluation of physical parameters of developed creams 
 

 
Determination of pH 
 

 The pH of the cream formulations was maintained constant throughout 
the study in the range of 6.4 to 6.7 which lies in the normal pH range of 
the skin. The pH of creams was found to be 6.4±0.06, 6.4±0.12 and 
6.5±0.1 respectively (Table 2).  
 
Viscosity 
 

Viscosity for respective creams was found to be 2133.3±23.09, 
2080±69.28 and 2120±40 at 30 gear speed (Table 2). 
 
Determination of Spreadability 
 

The results of spreadability were found to7.61±0.12,7.88±0.23 and 
7.58±0.16 respectively (Table 2). 
 
Extrudability 
 

 All formulations had an excellent extrudability with>90% extrudability 
(Table 2).  
 
Drug Content 
 

 Evaluation of drug content data showed uniform distribution of drug in 
creams formulation (Table 2). 
 
Permeability studies 
 

 Release profiles from various cream formulations across the membrane 
depicted that drug release increases as a function of time for all 
formulations (Table 2).  

 
 

Table 2. Evaluation parameters of developed creams 

 
 
 

Sr. No. Colour Appearance Homogeneity 

F1 Light green Clear Good and non-greasy 
F2 Light green Clear  Good and non-greasy 
F3 Light green Clear  Good and non-greasy 
F1: 0.5% Cream    F2: 1% Cream    F3: 1.5% Cream; the values are in mean of 
three readings.  

Sr. No pH Extrudability Drug content 
(%) 

% Drug release in 6 hrs Spreadability 
(gm.cm/sec) 

Viscosity 
(cps) 

F1 6.4±0.06 Excellent 100.17±0.17 46% 7.61±0.12 2233.3±23.09 
F2 6.4±0.12 Excellent 99.72±0 .096 48% 7.88±0.23 2080±69.28 
F3 6.5±0.1 Excellent 100±0.17 55% 7.58±0.16 2120±40 

S=W x L/T 

Where, S=Spreadability,  
L=length of the glass plate (14.5 cm),  
W=Weight tied to upper plate (50gm),  
T=Time taken to separate the slide completely from each other 
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Table 3. Stability results of developed creams at 45°C 
 

Sr. No. Months Appearance pH Viscosity 
(cps) 

Drug content 
(%) 

Spreadability 
(gm.cm/sec) 

Extrudability 

F1 0 Clear 6.4±0.06 2133.3±23.09 100.17±0.17 7.61±0.12 95.09±0.58 
 1 Clear 6.6±0.12 2280±40 98.17±0.33 7.37±0.11 93.30±0.11 
 2 Clear 6.6±0.15 2293.3±61.10 97.5±0.17 7.130±0.08 93.16±1.75 
 3 Clear 6.6±0.06 2320±40 96.89±0.096 6.84±0.11 91.05±1.19 
F2 0 Clear 6.4±0.12 2080±69.28 99.72±0.096 7.88±0.23 94.06±0.06 
 1 Clear 6.4±0.15 2266.7±61.10 97.44±0.19 7.33±0.19 92.72±0.50 
 2 Clear 6.5±0.1 2333.3±23.09 97.28±0.096 7.13±0.16 92.15±1.59 
 3 Clear 6.6±0.12 2346.7±61.10 97.5±0.17 6.84±0.22 91.17±0.99 
F3 0 Clear 6.5±0.1 2120±40 100±0.17 7.58±0.16 94.41±0.5 
 1 Clear 6.6±0.1 2306.7±23.09 98±0.17 7.20±0.11 93.05±0.5 
 2 Clear 6.7±0.15 2373.3±83.26 97.5±0.17 7.13±0.04 92.09±1.46 
 3 Clear 6.7±0.12 2386.7±23.09 97.83±0.17 6.88±0.08 91.63±0.98 

F1: 0.5% Cream    F2: 1% Cream    F3: 1.5% Cream; the values are in mean of three readings.   
 
Table 4. Stability results of developed creams at 30°C 
 

Sr. No. Months Appearance pH Viscosity 
(cps) 

Drug content  
(%) 

Spreadability 
(gm.cm/sec) 

Extrudability 

F1 0 Clear 6.4±0.06 2133.3±23.09 100±0.17 7.61±0.12 95.08±0.58 
 1 Clear 6.6±0.12 2320±40 98±0.17 7.21±0.27 93.88±0.08 
 2 Clear 6.6±0.1 2306.7±23.09 97.28±0.25 7.23±0.041 93.10±0.36 
 3 Clear 6.6±0.1 2333.3±23.09 97±0.17 7.02±0.26 91.95±1 
F2 0 Clear 6.4±0.12 2080±69.28 99.72±0.096 7.88±0.23 94.05±0.057 
 1 Clear 6.5±0.1 2226.7±61.10 96.72±0.25 7.18±0.21 92.96±0.19 
 2 Clear 6.6±0.06 2266.7±23.09 97±0.33 7.11±0.12 92.08±1.26 
 3 Clear 6.5±0.1 2280±40 97.11±0.25 7.05±0.27 91.63±1.44 
F3 0 Clear 6.5±0.1 2120±40 100±0.17 7.58±0.16 94.41±0.49 
 1 Clear 6.6±0.15 2253.3±23.09 97.55±0.96 7.40±0.2 93.02±0.92 
 2 Clear 6.6±0.12 2266.7±23.09 97.28±0.096 7.23±0.11 92.48±1.14 
 3 Clear 6.6±0.12 2306.7±23.09 97.05±0.25 7.02±0.04 91.67±0.83 
F1: 0.5% Cream    F2: 1.0% Cream    F3: 1.5% Cream; the values are in mean of three readings. 

 
Table 5. HPTLC fingerprinting of cream extract of Butea monosperma scan at 254nm before derivatization 
 

Peak 
0.5 % 1.0% 1.5% 

Rf values   % area Rf Values  % area Rf values   % area 

1 0.01 4.78 0.01 1.77 0.01 2.49 
2 0.02 6.78 0.02 20.33 0.02 18.45 
3 0.04 16.53 0.09 4.29 0.09 2.75 
4 0.09 5.38 0.15 2.13 0.15 1.25 
5 0.16 2.72 0.26 0.69 0.26 0.58 
6 0.4 9.64 0.4 14.42 0.4 16.03 
7 0.69 12.46 0.53 1.01 0.53 1.19 
8 0.75 5.81 0.69 17.82 0.69 21 
9 0.83 35.90 0.74 7.81 0.74 9.03 
10   -   - 0.83 29.72 0.83 27.23 
Mobile phase: THF: Toluene: Formic acid: Water (16:8:2:1) 

 
Table 6. HPTLC fingerprinting of cream extract of Butea monosperma scan at 366nm after derivatization with NP Reagent 
 

Peak 
0.5% 1.0% 1.5% 

Rf values   % area Rf Values  % area Rf values   % area 

1 0.01 3.45 0.01 3.37 0.01 2.29 
2 0.03 7.54 0.03 9.14 0.03 9.43 
3 0.05 6.06 0.09 5.26 0.10 3.95 
4 0.09 6.38 0.15 8.35 0.15 2.74 
5 0.15 9.74 0.34 6.27 0.19 3.32 
6 0.33 8.27 0.42 1.31 0.34 4.62 
7 0.41 1.87 0.53 1.24 0.40 1.40 
8 0.70 9.75 0.61 3.21 0.55 1.45 
9 0.75 19.20 0.70 8.54 0.71 9.65 
10 0.82 20.29 0.75 20.76 0.75 23.68 
11 0.88 7.45 0.82 23.99 0.82 27.24 
12   -   - 0.89 8.56 0.89 10.23 
Mobile phase: THF: Toluene: Formic acid: Water (16:8:2:1) 
 

Stability study 
 

An stability test was carried out for three months and results revealed 
that the all creams showed better stability. After the stability study, there 
was not much variation in viscosity after testing at different temperature 
conditions. Extrudability and spreadability were also measured and found 
to be less variant than the initially prepared cream after performing 

stability study. There was no significant change in pH values (Table 3 and 
4). 
 

 
HPTLC fingerprint profile 
 

HPTLC fingerprint profile of extract of Butea monosperma cream was 
recorded (Table 5 and 6). 
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DISCUSSION 
A majority of the population in developing countries still relies on herbal 
medicine to meet health needs and because of this extensive research is 
now being carried out in this area. Butea monosperma is well known for 
its medicinal value in Indian traditional system of medicine and in 
Ayurvedic preparations. There is growing demand for herbal cosmetics in 
the global market; therefore, herbal cream containing the leaf extract of 
Butea monosperma with improved physical parameters was designed 
and developed in different concentrations (0.5, 1 and 1.5%). To 
accomplish this intention, the herbal cream was prepared and subjected 
to evaluated for various parameters. The developed preparations were 
greenish in color and had a smooth feeling on application without any 
irritation and grittiness. All developed creams showed good homogeneity 
with absence of lumps. The pH also maintained constant throughout the 
study which was found to be 6.4 to 6.7. The values of spreadability 
indicate that the cream is easily spreadable by small amount of shear. The 
stability test was carried out for three months. During the stability studies 
the appearance was clear and no significant variation in pH was observed. 
Extrudability and spreadability were found to be less variant than the 
initially prepared creams after performing stability study. Initial viscosity 
for respective creams was 2133.3±23.09, 2080±69.28, 2120±40at 30 gear 
speeds and after the stability study, there was not much variation after 
testing.  
 
Therapeutic efficacy of any topical formulation depends on its ability to 
deliver drugs to their sites of action from the skin surface for either local 
or systemic purposes. The rate-limiting step for topical delivery is the 
passage or diffusion through skin. In spite of the barrier function of the 
skin, topical drug delivery provides a convenient route of administration 
for a variety of clinical indications. The first challenge of developing an 
effective topical drug delivery system ultimately involves ensuring 
adequate drug permeability through the skin (Saqueira JA, 1990; 
Pithayanukul et al., 2002).The results of in-vitro permeation of all 
developed creams through diffusion cells showed adequate permeation 
through skin with all formulations.  Chromatographic fingerprinting is a 
chromatographic pattern of the extract of some common chemical 
components of pharmacological active or chemical characteristics. 
Authentication and identifications can be accurately obtained with the 
help chromatographic fingerprinting independently the concentrations of 
chemical characteristics constituents of the different samples of same 
herbal medicines. It could also demonstrate both the sameness and 
differences between various samples. In present study the HPTLC 
fingerprinting profile of cream extract of Butea monosperma was 
generated in solvent system in order to ascertain the total number of 
chemical moieties present in cream and stability of extract in cream.  It is 
evident that the Butea monosperma has great potentials in treating a 
number of ailments. However, to best of our knowledge, there was no 
report to developed and evaluate the topical Butea monosperma cream 
and this study will seems one of the first that developed and evaluate the 
cream containing leaf extract of Butea monosperma. However, further 
preclinical studies of cream need to evaluate further confirming the 
reported biological activities with reference to its topical applicability. 
There is also need to evaluate effects especially in human phase, would be 
beneficial to assess its usefulness more exactly. 
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