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Commiphora mukul and Quercetin Loaded 
Liposphere Gel: Potential Treatment for Psoriasis
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ABSTRACT
Background: Psoriasis is a chronic autoimmune skin disorder characterized by thick skin 
patches, which are typically red, scaly and itchy. Topical drug delivery is backbone 
in mild and moderate psoriasis as well as useful complementary therapy to systemic 
therapy in severe conditions. Aim: The attempt was made to formulate, optimized and 
evaluate novel liposhpere based drug delivery system containing anti-psoriatic herbal 
drug such as Commiphora mukul and Quercetin for treatment of psoriasis. Materials and 
Methods: Liposphere were prepared separately for both the drugs by using Precirol ATO 
5, Phosphotidylcholine, poloxamer 338. Physicochemical characteristics of the liposphere 
such as, particle size, drug encapsulation efficiency were determined. Also, drug release 
and in vitro skin permeability were evaluated using Franz diffusion cells. Results: The 
results showed that the maximum encapsulation efficiency was 83% and 81.77% for 
Commiphora mukul and Quercetin loaded liposphere respectively. In vitro study was 
observed that F1 liposphere gel attributed 89.28 % release in 1440 min (24 hr) and 
F2 conventional cream batch attributed 80.24% release in 540 min (9 hr). As per the 
result it was observed that liposphere gel gives more sustained release as compared to 
conventional cream. The results substantiate that liposphere gel containing combination 
of Commiphora mukul and Quercetin can be an efficacious for the treatment of psoriasis.
Key words: Commiphora mukul, Combination therapy, Imiquimod induced psoriasis 
model, Lipospheres, Psoriasis, Quercetin.
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INTRODUCTION
Topical drug delivery is backbone in mild 
and moderate psoriasis as well as useful  
complementary therapy to systemic therapy  
in severe conditions. However, potency 
of  topical therapy in psoriasis have been a 
major concern.1-3

Psoriasis is the chronic autoimmune type-1 
disorder generally observed in teen and  
adults. 2.7% population of  the world suffers  
from this disease as per US National  
Institute of  Health.4-6 Psoriasis may be  
exaggerated by infections, injury, irritation 
and in those patients who already have  
autoimmune disorders such as rheumatoid  
arthritis.7 It commonly affects trunk, 
elbows, knees, scalps and nails.8,9 It takes a  
month for new-born dermal cells to transfer 
from lower layer to upper layer of  surface 
in normal healthy skin however in case of  

psoriasis this process gets accomplished 
within few days and develop thick scaly 
patches which is main characteristic of  
psoriasis.10,11 Many herbal anti psoriatic drugs 
are research like Silymarin, Quercetin.12

Commiphora mukul is an oleoresin derived 
from plant Commiphora mukul and well 
recognized for their hypolipidemic activity.13 
Recently, the study was conducted on the 
oxazolone-induced mouse for contact 
dermatitis and psoriasis to corroborate the 
anti-psoriatic effect of  Commiphora mukul.14 
It consists of  guggulsterone E and Z which 
act as actives having anti-inflammatory 
activity and inhibit TNF produced by 
macrophage cells and interferon- produced 
by the Th1 cells.15

Quercetin is a strong antioxidant and showed 
anti-psoriatic activity as COX antagonist 
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and COX-2 selective antagonist and provide anti-
proliferative and anti-inflammatory effect.16 A literature 
search of  quercetin indicates that topical application 
of  quercetin reduces the cutaneous oxidative damage 
caused by increased the formation of  free radicals and 
other reactive species induced by sunlight exposure.17-20 
In spite of  these promising. Although Quercetin having 
such a promising activity, it has low solubility in water 
and poor penetrability. Hence, lipid based drug delivery 
systems would be much preferred for enhancing the 
topical delivery of  the drugs.21

In Psoriatic skin there is depletion of  ceramides and 
normal moisturizing factors (NMFs) like water and 
cholesterol level increases which causes rigidization of  
skin.22 Lipoidal drug delivery system being proposed 
for complexity of  the topical delivery into the psoriatic 
skin as lipid may restore the normal skin conditions 
and results in effective delivery across the psoriatic 
skin barrier.23 Conventional topical delivery systems for 
treatment of  psoriasis such as creams and ointments 
have many limitations such as poor percutaneous 
absorption and patient’s discomfort due to greasiness 
and stickiness.24-26 Lately, incorporation of  drugs in  
novel pharmaceutical carriers has been shown to provide  
a more useful anti- psoriatic therapy, minimizing drug’s 
loss and increasing both patient compliance and drug 
bioavailability.27-30 Safety will be another benefit for  
these carriers concentrating the fraction of  drug at  
targeted tissues, while diminishing toxic side effects. 
Commiphora mukul and Quercetin are herbal drugs which  
have anti-psoriatic activity reported, but no novel  
marketed formulations are available. So, attempts will be 
made to incorporate the herbal drugs in lipospheres to 
enhance the penetration and give sustained release and 
targeted drug delivery.
There are various Novel drug delivery systems for 
psoriasis such as liposomes, noisome, microspheres 
nanoparticles, transferosomes being reported however, 
lipidic drug delivery is found to be preferred over 
surfactants and polymer based drug delivery.31-32 As 
compared to polymeric microparticles lipidic systems 
have more biocompatibility which minimizes the 
hazards of  acute and chronic toxicity, they reduce the 
mobility of  incorporated drugs and leakage from carrier. 
The lipospheres are one of  the novel drug delivery system 
that often have more advantages in topical delivery. 
The drug entrapped in solid hydrophobic triglycerides 
with monolayers of  phospholipid embedded on surface 
of  the liposphere. The lipospheres are preferred over 
other drug delivery systems because they offer high 
entrapment and better physical stability of  drugs as well 
as ease of  scale up.33-37

MATERIALS AND METHODS
Material

Commiphora mukul and Quercetin were obtained as a 
generous gift samples from Enovate Bio Life Sciences, 
India. Quercetin was procured as a gift sample from 
Otto Chemie Pvt Ltd. Compritol, Precirol ATO 5 were 
gifted from Gattefosse pvt ltd., Mumbai India. Stearic 
acid, Glyceryl monostearate, Dynasan and Cetosteryl 
alcohol Poloxamer 338, Poloxamer 188 were gifted from 
BASF, India. Soya Lecithin was gifted from Hi Media, 
VAV Life Sciences Pvt Ltd. Mumbai, India. Ethanol, 
Methanol were purchased from SD fine chemicals, 
India. All the other chemicals used in this study were 
pharmaceutical grade and were used without further 
treatment.

Preparation and Optimization of Commiphora 
mukul and Quercetin lipospheres

Based on the preliminary studies for Commiphora mukul 
and Quercetin, Precirol ATO 5 was selected as a lipid as 
solubility of  both the drugs was more in it. Poloxamer 338 
as a surfactant and lecithin (Soya lecithin) were selected 
for solubilization of  drugs and Prototype formulations 
were prepared to study the effect of  various parameters 
on formulation characteristics. Both Commiphora 
mukul (200mg) and Quercetin lipospheres (50mg) 
were prepared separately. Soya phosphotidylcholine 
and Poloxamer 338 were dissolved in 20 ml of  water 
at 75ºC in a beaker. In another beaker Precirol ATO 
5 was melted at 75°C and drugs were added. Both the 
aqueous phase and lipid phase were maintained at the 
same temperature. Aqueous phase was then added 
into lipid phase and stirred well. Emulsion was then 
homogenized for 20 min (7000 rpm) in Ultra Turrax, 
high speed homogenizer and simultaneously cooled 
into an ice bath with continuous stirring. Lipospheres 
dispersion were then lyophilized using 5% Trehalose as 
a cryoprotective agent. Commiphora mukul and Quercetin 
loading and particle size of  lipospheres were optimized 
by varying Lipid: Lecithin ratios from 2:1 to 4:1 and 
surfactant ratio such as 10, 15, 20mg. Factorial design 32 

was applied for optimization of  lipospheres formulation 
(Table 1).

Characterization of Lipospheres
Entrapment efficiency (%EE)

Accurately weighed 10 mg of  Commiphora mukul and 
Quercetin loaded lipospheres were dispersed in 10 ml 
of  Methanol. The drug was extracted in Methanol by 
centrifugation. The prepared liposphere dispersion 
was centrifuged at 5000 rpm speed for 20 min at 0°C 
using REMI cooling centrifuge. Residue was filtered 
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and polydispersity index (PDI) were measured by photon 
correlation spectroscopy (Malvern Mastersizer) by 
suitable dilutions with distilled water. Zeta potential 
for each sample was measured in folded capillary cells 
using the Nano ZS90 Zeta sizer at 25ºC. From the each 
liposphere dispersion the 1 ml sample was taken and 
diluted with 10ml of  distilled water.40,41

SEM analysis

The prepared lipospheres of  Commiphora mukul and 
Quercetin were outsourced for SEM analysis for 
morphological characterization. The formulations 
(50 mg of  lipospheres/0.5ml) were then poured into 
aluminium stubs with the help of  double adhesive tape 
and coated with gold in HUS -5 GB vacuum evaporator 
and observed in Hitachi S-3000 N SEM at an acceleration 
voltage of  10 Kv and a magnification of  5000X.

TEM analysis

Commiphora mukul and Quercetin-loaded lipospheres 
were observed under Transmission Electron Microscopy, 
Hitachi (H-7500). One drop of  diluted Commiphora 
mukul and Quercetin-loaded lipospheres suspension 
was deposited on a film-coated copper grid and it was 
stained with one drop of  2% (w/v) aqueous solution of  
phosphotungstic acid. Excess of  solution was drained 
off  with a filter paper and then grid was allowed to dry 
for contrast enhancement. The sample was then examined 
by Transmission Electron Microscopy.

Differential scanning calorimetry (DSC)

DSC analyses studies were performed on Commiphora  
mukul and Quercetin loaded lipospheres, placebo  
lipospheres by a Mettler Toledo DSC 8220 instrument 
(Perkin-Elmer DSC-7). Accurately weighted 6-8 mg of  
samples were placed on 40 μl aluminium pans. DSC 
scans were recorded at a heating rate of  10°C /min and 
was run over the range 25-300°C, using an empty pan 
as reference.

Preparation of Commiphora mukul and Quercetin 
liposphere gel

Commiphora mukul (4.03%W/W) and Quercetin 
(3.56%W/W) liposphere gel and Commiphora mukul 
(2%W/W) and Quercetin (0.50%W/W) conventional 
cream were prepared. The gel phase of  formulations  
was prepared by soaking Carbopol Ultrez 10 in distilled  
water and Commiphora mukul and Quercetin lipospheres 
were dispersed into it with constant stirring at a moderate 
speed using mechanical stirrer, then pH was adjusted to 
6-6.5 using triethanolamine. The developed gels were 
observed for their appearance, texture and spreadability. 
Gel formula was tabulated in Table 2.42,43

Table 1: Optimization of formulation parameters for 
lipospheres preparation.

Sr No. X1 X2

X1 X2

Lipid: 
lecithin

Poloxamer 338 
concentration(mg)

F1 -1 -1 02:01 10

F 2 -1 0 02:01 15

F 3 -1 1 02:01 20

F 4 0 -1 03:01 10

F 5 0 0 03:01 15

F 6 0 1 03:01 20

F 7 1 -1 04:01 10

F 8 1 0 04:01 15

F 9 1 1 04:01 20

and filtrate was scanned and absorbance was recorded 
using UV spectrophotometer at 368.2nm and 231 nm 
for analysis.
The % Entrapment of  both Quercetin and Commiphora 
mukul in lipospheres were determined: %EE= (Total 
drug content-free drug/drug content) *100.38,39

Drug content

Dissolved Commiphora mukul and Quercetin lipospheres 
(10mg) in 10 ml of  chloroform: ethanol (1:1). Amounts 
of  Commiphora mukul active and Quercetin in lipospheres 
were found out by measuring the absorbance’s of  the 
solutions at 231nm and 368.2nm using liposphere 
placebo as a blank by developed UV spectrophotometric 
analytical method.

Drug release studies from lipospheres

Dialysis bag method was used to evaluate the drug 
release profiles of  lipospheres. Dialysis membrane up 
to 10000 Dalton. Accurately weighed 40mg of  lipospheres 
were placed in dialysis bag containing water (2ml) as a 
dispersing medium. The bag was suspended in beaker 
containing 40 ml of  Phosphate buffer 5.5: Ethanol (1:1) 
as a drug release medium. The solution was stirred using 
magnetic stirrer for the period of  9 hr. At 1 hr interval 
1 ml sample was withdrawn for 9 hr and analysed by the 
developed UV spectrophotometric method at 368.2 and 
231 nm for two drugs. The aliquots were analysed by 
UV analysis using placebo lipospheres as a blank for 
estimation of  amount of  drug release at that time point. 
The curve was plotted for %DR vs Time (min).

Particle size analysis

Particle size distribution and Zeta potential of  Commiphora 
mukul and Quercetin loaded lipospheres were determined 
by laser scanning technique using Malvern Zeta Seizer 
Instrument. The average particle size (z-average size) 
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Evaluation of lipospheres containing Gels

Appearance

The optimized gel formulation was inspected visually 
for colour, consistency and homogeneity.

Spreadability studies

Around 2gm of  formulated gel was taken on ground 
slide which is fixed top wooden block. The gel was 
spread between ground slide and another glass slide. 
To expel the air and to provide a uniform film of  gel 
between slides. A weight of  100g was placed on the top 
of  the two slide for 5 min. excess of  the gel was remove 
from the edges. Top slide was then subjected to pull 20 
g of  weight with the help of  a string attached to the 
hook of  fixed ground slide and provided with a hook.  
The time (sec) required by the top slide to cover a  
distance of  7.5 cm was noted. The spreadability (S) was 
calculated as S = M.L/t
where M is the weight (g) tied to the upper glass slide 
L is the length (cm) moved on the glass slide and t is time 
(sec). A shorter interval indicates better spreadability.44,45 

Viscosity measurement

The rheological behaviour of  the prepared gel 
formulations was evaluated using Brookfield Viscometer 
spindle number 64 at 50rpm.The viscosity of  
formulation was recorded and reported and rheology 
behaviour were noted

The pH of gel

Accurately weighed 5 g of  the gel was dispersed in 45 ml. 
of  water. The pH of  the suspension was determined at 
27°C using digital pH meter (Eutech instruments) which 
was previously calibrated using buffer of  pH 4 and pH 
7. The pH of  the optimized gel batch was measured in 
triplicates and average value calculated.

Drug content of gel

The 0.5 gm of  gel was dispersed and drug extracted in 
Chloroform: ethanol (1:1) media by keeping on sonicate 
(Analab instruments) for 20 min. Residue was filtered. 
The absorbances of  drugs were taken at 231 and 372.6 nm 

to find out the concentration of  Commiphora mukul and 
Quercetin in gel.

In-vitro diffusion studies

The Franz diffusion cell at 32°C using dialysis membrane 
with a molecular weight cut off  10000 Da was used 
for study. The membrane was soaked in hot phosphate 
buffer pH 5.5 for 12 hrs before using for diffusion 
study. The developed Liposphere dispersed gel (0.5gm) 
was placed on the donor compartment and 24 ml of  
phosphate buffer pH 5.5: ethanol (1:1) was used as the 
diffusion medium to fill the receptor compartment. At 
1hr intervals 1 ml of  sample was withdrawn for 9 hr 
and analysed by the developed UV spectrophotometric 
method at 368.2 and 231 nm for two drugs. The graph 
was plotted for %DR vs Time (min). Skin retention 
studies
Skin retention studies were carried out by the 
determination of  the content of  drugs remain in skin 
barrier. The pig ear skin after ex-vivo diffusion studies 
was analysed for amount of  actives retained within 
the skin, which did not permeate through the skin. 
To determine Quantity of  the drugs remained in skin 
barrier, both the drugs were extracted from the skin 
using Phosphate buffer 5.5: ethanol (1:1) and samples 
were shaken in water bath shaker for 1 hr and then 
subjected to sonication for 1 hr and then centrifuged 
at 5000 rpm for 20 min. The dilutions od aliquots were 
prepared using Phosphate buffer 5.5: ethanol (1:1) to 
determine the amount of  drugs present in skin barrier. 
The % retention was determined using a developed 
Absorbance correction method.

Skin Penetration Studies Using Imiquimod 
Induced Psoriasis Skin

The objective of  the study was to measure the Skin 
penetration of  anti-psoriatic formulation containing 
Quercetin and Commiphora mukul loaded lipospheres 
incorporated in cream base/gel base using Imiquimod-
Induced Psoriasis-Like skin as a Model. The experiment 
was carried out as per the protocol approved by Animal 
Ethics Committee (CPCSEA/IAEC/P-23/2017).
Female C57BL/6 mice of  seven to eleven weeks’ 
old were used as a model for inducing psoriasis. The 
animals were kept in animal house for at least one week 
for acclimatization. The mice were shaven on dorsal 
skin using Veet cream as a depilatory agent. After 
shaving dorsal skin cleaned with water so that excess 
cream should be removed from skin. The Imiquimod 
cream which contains 5% Imiquimod was used as a 
psoriasis inducing agent.46 The cream is marketed by 
Glenmark for genital warts but its side effects are skin 

Table 2: Lipospheres based gel formula.
Ingredients Quantity(%W/W)

Commiphora mukul loaded lipospheres 4.03

Quercetin loaded lipospheres 3.56

Carbopol Ultrez 10 1

Methyl paraben 0.15

Propyl paraben 0.15
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inflammation, skin lesions, red patches which are similar 
to psoriasis symptoms. The mice were divided in four 
groups viz Normal Control group, Disease Control 
group, Treatment group, Comparison group. The 
groups description was given in Table 3. The normal 
control group were used to compare with psoriasis 
induced groups to determine the intensity of  the skin 
inflammation, redness, lesions by comparing with the 
skin of  normal control group. The Imiquimod cream was 
applied to all the groups except control. The Imiquimod 
cream with dose 62.5 mg was topically applied on the 
dorsal part of  mice every day for 7-8 consecutive days.
After induction of  psoriasis the mice were sacrificed 
for penetration measurement of  drugs through Psoriasis 
skin. The mice were sacrificed by spinal dislocation 
method. The penetration evaluation was done using 
Franz diffusion apparatus.
Skin was excised from Female C57BL/6 mice of  
seven to eleven weeks’ old procured from ACTREC, 
Kharghar. The skin was wiped with tissue paper and 
was immediately mounted on the Franz diffusion cell or 
frozen at -20°C for a maximum period of  4 weeks. The 
skin was placed horizontally on Franz diffusion cells, 
between the donor and receptor compartments. The 
Optimized formulation and conventional cream was 
applied on psoriasis induced skin in donor compartment 
and placebo gel was applied to the control group. Sink 
conditions were obtained in the receptor compartment 
with ethanolic phosphate buffer pH5.5(1:1), with a volume 
of  receptor fluid of  22ml. The receptor compartment 
was continuously stirred using a stirring magnetic bead 
and the temperature was kept at 32°C using a water 
circulation system. Serial sampling was performed after 
1hr up to 9 hr and 1-hr time interval between each aliquot. 

UV determination of  Commiphora mukul and Quercetin 
contents were determined spectrophotometrically as per 
the Absorbance correction method. The concentration 
of  Commiphora mukul was found to be very low, so 
standard addition method was used to quantify the 
drug.47

Skin retention studies

Skin retention studies for the formulation was carried 
out by the determination of  the content of  drugs remain 
in skin barrier. The mice skin after ex-vivo diffusion 
studies was analysed for amount of  actives retained on 
the skin, which did not permeate through the skin.48 
To determine Quantity of  the drugs remained in skin 
barrier, both the drugs were extracted from the skin 
using Phosphate buffer 5.5: ethanol (1:1) and samples 
were shaken in water bath shaker for 1 hr and then 
subjected to sonication for 1 hr and then centrifuged 
at 5000 rpm for 20 min. The dilutions od aliquots were 
prepared using Phosphate buffer 5.5: ethanol (1:1) to 
determine the amount of  drugs present in skin barrier. 

Stability Studies as Per ICH Guidelines

With the help of  ICH guidelines, the stability studies were 
carried out for 3 months to assess the stability studies 
of  Commiphora mukul and Quercetin.Three replicates of  
optimized formulation were sealed in aluminium coated 
inside with polyethylene pack and stored at 8°C±2°C, 
25±2°C/60% RH±5%, 40°C±2°C/75% RH±5% 
in the humidity chambers. Specimens were gathered 
following from storage and estimated the physical 
evaluation parameters, pH, viscosity, spreadability.

RESULT AND DISCUSSION
Preparation and Optimization of Commiphora 
mukul and Quercetin lipospheres

Various liposphere were formulated (Table 1) comprising 
of  central lipid structure, phospholipids, solvent and 
drug combination, surfactants. To select optimized 
formulation and for better penetration into skin particle 
size of  lipid based system plays major role. Central 
lipid system is a significant component of  liposphere 
which is responsible for encapsulation of  lipophilic 
drug. Surface coated lipid is another component of  
liposphere that influence the surface properties of   
liposphere. The central lipid core and surface lipid 
which is responsible for the drug release. The release 
can alter by varying the proportion of  both type of  
lipid using 32 factorial design for the optimization of   
quercetin and Commiphora mukul liposphere. Entrapment  
efficiency and particle size evaluated for quercetin and 

Table 3: Number of sample groups with treatment.
SR.NO. GROUP (no. of 

samples group 
n=6)

TREATMENT

1 Normal Control 
group

Vanishing Cream/Placebo gel

2 Disease Control 
group

Psoriasis induced by 
5%Imiquimod Cream

3 Treatment group Psoriasis induced group treated 
with Quercetin (0.16%)and 

Commiphora mukul containing 
(0.6%) lipospheres incorporated 

in cream base/gel base

4 Comparison 
group

Psoriasis induced by 
5%Imiquimod Cream and will be 
treated with Conventional Cream 
containing Quercetin (2%) and 

Commiphora mukul (0.5%).
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Commiphora mukul loaded liposphere mentioned in 
(Table 4).

Statistical analysis of Commiphora mukul loaded 
lipospheres

Optimization of  both drug’s lipospheres were done 
using Design Expert 10.0 software

Response of Entrapment efficiency (%EE)

Statistical equation was obtained for investigating  
the effect of  lipid lecithin ratio (lipid: lecithin) and  
concentration of  Poloxamer 338 surfactant concentration  
on response of  %EE as depicted in equation 1

Polynomial equation

Response of  % EE (R1) = + 75.89 + 2.66 * A - 3.188 
* B + 0.66 *AB + 3.44 * A2 - 4.29 B2 1
Where, A=Ratio of  Lipid: Lecithin and B=Concentration 
of  Poloxamer-338. From the polynomial equation and  
Figure 1 it can be observed that ratio of  Lipid: lecithin 
had a positive effect on the %EE, which means that 
as the ratio of  Lipid: lecithin is increased, %EE of  the  
lipospheres formulation is increased. The concentration  
of  Poloxamer 338 had negative effect on %EE which 
means that increasing concentration of  poloxamer 
decrease the %EE. Both the ratio of  lipid: lecithin and 
poloxamer appropriate optimized concentration may 
increase the %EE of  the drug in lipospheres.

Response of particle size

Statistical equation was obtained for the effect of  lipid 
lecithin ratio (lipid: lecithin) and concentration of  
Poloxamer 338 surfactant concentration on response of  
particle size as depicted in equation 2.

Polynomial equation:
Response of  particle size (R2) =+3.22+0.6*A+0.5*AB-
0.13*A2-0.083B2-0.25A2B -0.7AB2 2
Where, A = Ratio of  Lipid: Lecithin and
 B = Concentration of  Poloxamer-338
From the polynomial equation and Figure 2. It can 
be observed that ratio of  Lipid: lecithin had a positive 
effect on the particle size, which means that as the 
ratio of  Lipid: lecithin is increased, particle size of  
the lipospheres formulation is also increased. The 
concentration of  Poloxamer 338 also had positive effect 
up to certain level on particle size which means that 
twice increasing concentration of  poloxamer decreased 
the particle size because as a surfactant it will decrease 
the increase in the surface area and decrease the particle 
size. Increase in lecithin concentration decrease the 

Table 4: Evaluation of liposphere’s dependent  
variables for factorial design.

Fo
rm

ul
at

io
n 

N
o.

Commiphora mukul 
loaded lipopsheres

Quercetin loaded 
lipospheres

Entrapment 
efficiency (%)

Particle 
size(µm)

Entrapment 
efficiency (%)

Particle 
size(µm)

F 1 78 3-6 µm 32 2-4 µm

F 2 79.38 2-5µm 38.99 2-5 µm

F 3 64.06 2-6 µm 22.65 3-5 µm

F 4 69.64 2-5 µm 74.3 2-4 µm

F 5 73.7 2-4 µm 29.82 2-3 µm

F 6 75.76 2-4 µm 17.73 2-4 µm

F 7 83.63 2-3 µm 76.28 2-4 µm

F 8 81.506 2-5 µm Batch failed 2.9-3.7 µm

F 9 72.32 2-4 µm 84.77 2-4 µm
Figure 1: Resoibse surface graph for %EE Commiphoral 

mukul loaded lipospheres.

Figure 2: Response surface graph for particle size of  
Commiphora mukul loaded lipospheres.
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particle size as lecithin also acts as a surfactant which 
decreases the particle size by increasing surface area of  
lipospheres particle. Both the ratio of  lipid: lecithin and 
the poloxamer appropriately optimized concentration 
may give desired appropriate particle size of  lipospheres.

Statistical analysis of Quercetin loaded 
lipospheres

Response of Entrapment efficiency (%EE)

Statistical equation was obtained for the effect of  lipid 
lecithin ratio (lipid: lecithin) and concentration of  
Poloxamer 338 surfactant concentration on response of  
%EE as depicted in equation 3.

Polynomial equation
Response of  %EE (R1) = 
+29.82-19.45*A-28.28*B+4.46*AB-10.37*A2+16.19 
B2+28.05A2B+46.05AB2 3
Where, A = Ratio of  Lipid: Lecithin and 
 B = Concentration of  Poloxamer-338
From the polynomial equation 3 and Figure 3. It can  
be observed that ratio of  Lipid: lecithin had a negative  
effect on the %EE, but as lipid lecithin ratio is increased  
twice the %EE of  the lipospheres formulation was also 
found to be increased due to increase in the solubility 
of  Quercetin in lipid because of  lecithin as lecithin 
acts as a surfactant and emulsifier. The concentration 
of  Poloxamer 338 had negative effect on %EE but 
increase in concentration of  poloxamer 338 increased 
the %EE because poloxamer is surfactant and increases 
the solubility of  Quercetin and form stable primary 
emulsion in liposphere preparation. Both ratio of  lipid: 
lecithin and poloxamer concentration may increase the 
%EE of  drug in lipospheres.

Response of particle size

Statistical equation was obtained for investigating  
the effect of  lipid lecithin ratio (lipid: lecithin) and  
concentration of  Poloxamer 338 surfactant concentration  
on response of  particle size as depicted in equation 4.

Polynomial equation:
Response of  particle size (R2) =+4.13+3.25*A-0.05 *B 
-0.3*AB+1.15*A2-2.25 B2+0.3A2B -3.4 AB2 4
Where, A = Ratio of  Lipid: Lecithin and
 B = Concentration of  Poloxamer-338
From the polynomial equation 4 and Figure 4 it 
can be observed that ratio of  Lipid: lecithin had a 
positive effect on the particle size, which means that 
as the ratio of  Lipid: lecithin is increased, particle 
size of  the lipospheres formulation is increased. The 
concentration of  Poloxamer 338 also had positive effect 
up to certain level on particle size which means that 
increasing concentration of  poloxamer may decrease 
the particle size because as a surfactant it will increase 
the surface area and decrease the particle size. Increased 
poloxamer concentration and appropriate ratio of  lipid: 
lecithin concentration may give desired particle size of  
lipospheres.

Characterization of Lipospheres
Drug content

Drug content of  Commiphora mukul’s formulation batch 
F7, F8, F9 shows 130 mg, 120mg and 115mg respectively. 
Batch F7, F8 was selected as a drug content and % 
entrapment was more as compared to F9 for Commiphora 
mukul. Drug content of  Quercetin’s formulation batch 
F4, F7, F9 shows 34.93mg, 30.463mg and 35.93mg 
respectively. Although for Quercetin F4 and F9 batch 

Figure 3: Response surface graph for %EE of Quercetin 
loaded lipospheres.

Figure 4: Response surface graph for particle size of  
Quercetin loaded lipospheres.
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possesses higher drug content but % entrapment for F7 
was more as compared to F4 batch therefore F9 and F7 
was selected for further evaluations.

Drug release studies from lipospheres

As observed in Figure 5, Drug release properties of  
Commiphora mukul and Quercetin lipospheres was 
investigated to study the release pattern of  drugs 
interpreted from lipospheres. The dialysis bag method 
was used for drug release studies. Drug release of  
Quercetin and Commiphora mukul in various poloxamer 
and lipid: lecithin ratio were studied. It was observed 
that G1 gives 54.5% release in 480 min (8 hr) and G2 
batch gives 87.9% release in 420 (7hr) min. The G1 
[Lipid: lecithin (4:1) poloxamer 338(10 mg) Commiphora 
mukul] batch was selected for further evaluation as 
G2 was giving more release and in skin disorders the 
formulation should retained on skin as targeted site is 
skin barriers so drugs should not pass the skin barrier it 
should remained in skin barrier for activity.
Formulation G3 gives 54.8%release in 540 min (9hr). 
and G4 batch gives 55.9 % release in 540 min (9hr). 
Both the batches gave sustained release effect which is 
desired in treatment of  Psoriasis. The G4 [Lipid: lecithin 
(4:1) poloxamer 338 20 mg Quercetin] batch was 
selected as both the batches exhibited similar release 
profile but entrapment efficiency and drug content 
of  G4 batch was better than G3 because surfactant 
concentration may increase the entrapment of  Quercetin 
due to increase the solubility in lipids.

Particle size analysis

Particle size distribution and zeta potential of  
lipospheres was determined by laser scanning technique 
using Malvern Zeta Seizer Instrument. The results  
mentioned in Table 5. Commiphora mukul and Quercetin  
lipospheres were spherical. Zeta potential allows for 

prediction about the storage stability of  colloidal 
particles, as the particle aggregation will be less to the 
charged particles. The zeta potential of  Commiphora 
mukul and Quercetin loaded lipospheres was found to 
be -32 .4 mV and -24.5mV respectively which states that 
no agglomeration in particles.

SEM and TEM analysis

The Scanning electron microscopy (SEM) was performed 
for Commiphora mukul and Quercetin loaded lipospheres 
for morphological characterization. The images of  SEM 
are presented in Figure 6. The SEM images of  optimised 
formulation of  Commiphora mukul and Quercetin loaded 
lipospheres reveals that lipospheres were spherical 
and moderately uniform. TEM is employed for 
visualizing the surface morphology and size of  the drug 
encapsulated lipospheres in water at room temperature. 
TEM analysis is ultimate for quantitatively visualizing 
the surface texture of  the substance. TEM image of  
lipospheres is shown in Figure 6C and 6D, wherein 
Nano sized particles with average size of  200–500 nm 
was observed. These results suggest that phospholipids 

Figure 5: Drug release of Quercetin and Commiphora mukul 
in various poloxmer and lipid;lecithin ratio G1 (n=3): Lipid 

lecithin (4:1) poloxamer 338(10 mg) Commiphora mukul; G3 
(n=3): Lipid: lecithin (4:1) poloxamer 338 10 mg Quercetin; G4 

(n=3): Lipid: lecithin (4:1) poloxamer 338 20 mg Quercetin.

Figure 6: SEM and TEM Analysis of liposphere.
A: SEM analysis of  Commiphora mikul loaded liposphere, B: SEM analysis of  Quercetin 
loaded loposhere, C: TEM analysis of  Commiphora mikul loaded liposphere, D: TEM 
analysis of  Quercetin loaded loposhere.

Table 5: The particle size and zeta potential of  
lipospheres.

Liposphere Batch Particle 
size(nm)

Zeta 
potential

Polydispersity 
Index(PdI)

Lipid: lecithin (4:1) 
poloxamer 338(10 mg) 

Commiphora mukul 
(200mg)

368.4 -32.4 mV 0.653

Lipid: lecithin (4:1) 
poloxamer 338(20mg) 

Quercetin(50mg)

405 -24.5mV 0.636



Mestry, et al.: Liposphere based gel 

662 Indian Journal of Pharmaceutical Education and Research | Vol 54 | Issue 3 | Jul-Sep, 2020

may serve as efficient delivery carriers for hydrophobic 
drugs.

Differential scanning calorimetry (DSC)

DSC analysis was done in order to find the effect of  
heat on the formulation and results. From formulation 
DSC endotherm, it can be observed that whether the 
drug is in molecular dispersion form or free form. If  the 
drug is giving its own peak in formulation endotherm, 
then it might be in free form and not entrapped in 
the formulation (liposphere). The results of  the DSC 
endotherm of  placebo which carried out done for 
comparison with Commiphora mukul and Quercetin loaded 
liposphere is also described in Figure 7-9.
The confirmation of  desired physical state of  matrix 
lipid is crucial which can be determined by the DSC. 
When the DSC thermograms of  the lipids and 
corresponding lipospheres were compared the difference 
in the position and shape of  the signals are usually 
observed. Figure 7 showed DSC curves of  placebo 
lipospheres and Figure 8 and 9 showed the DSC 
endotherms of  Commiphora mukul and Quercetin loaded 
lipospheres. The Commiphora mukul and Quercetin did 
not show peaks at 172°C and 314°C which is melting 
points of  the two drugs respectively. Therefore, it is 
confirmed that Commiphora mukul and Quercetin were 
entrapped in lipospheres.

Gel Formulation

Optimized batch of  lipospheres were incorporated 
in gel base. Various gelling agents like Carbopol 980, 
Carbopol 971p, Carbopol 71 G, Carbopol Ultrez 10, 
HPMC E-5 were screened. The gels were prepared as 
per the method described in 2.4. Carbopol 971 p and 
71 G are low viscosity polymers and gave less viscous 
gels as compared to other polymers. It was observed 
that the lipid systems incorporated gels became stiff  
after storage. Low viscosity polymer was selected so 
that after storage it will regain the proper consistency 
of  gel but after storage the consistency was not reached 
up to desired level. Therefore, Carbopol 971 p and 71 G 
were not selected as gelling base. HPMC E-5 gave sticky 
gel which would not be patient compliant. Carbopol 
980 and Carbopol Ultrez 10 resulted in the formation 
of  clear, smooth, easily spreadable, homogenous gels. 
But, after storage it was observed that Carbopol 980 gel 
became stiff  which exhibited poor spreadability while 
Carbopol Ultrez 10 gel remained soft and smooth after 
storage. Therefore, Carbopol Ultrez 10 was selected as a 
gel base and optimized liposphere formulation of  drugs 
were incorporated into the gels to form final liposphere 
based gel delivery

Evaluation of lipospheres containing Gels

Yellow coloured smooth gel was formed having 
Spreadability 96±1.36 gm cm/sec. It indicated 
shorter interval to spread the gel means better is the 
spreadability. The rheological study of  the prepared gel 
formulation was evaluated using Brookfield Viscometer 
and viscosity of  optimized formulation was found to 
be 65000cPs. The pH of  the gel dispersion in water 
was determined using digital pH meter and it exhibited 
6.5±0.34 which is non-irritant to psoriatic skin. Drug 
content of  Commiphora mukul and Quercetin loaded 
lipospheres in gel was found to be 96.56% and 97.23%.

In-vitro diffusion profile of Liposphere based gel

From Figure 10, it was observed that F1 gel attributed 
89.28 % release in 1440 min (24 hr). And F2 conventional 

Figure 7: DSC endotherm of placebo lipospheres.

Figure 8: DSC endotherm of Commiphora mukul loaded 
lipospheres.

Figure 9: DSC endotherm of Quercetin loaded lopospheres.
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cream batch attributed 80.24% release in 540 min (9 
hr). It can be calculated that liposphere gel gives more 
sustained release as compared to conventional cream. 
Flux of  the Commiphora mukul loaded lipospheres in gel 
were found to be 62.473 µg/cm-2hr-1 in 24 hr whereas 
flux in cream was found to be 666.76 µg/cm-2hr-1. It 
was observed that flux of  the drug was less in gel as 
compared to cream which exhibited that less penetration 
of  the drug through membrane in gel as compared to 
cream and drug may retained in the skin surface and 
skin barrier. F3 attributed 19.69 %release in 540 min 
(9 hr). And F4 batch attributed 2.5% release in 540 
min (9 hr). Quercetin has poor penetrability through 
it was not able to reach the till dermal barrier to give 
the activity. From above result it can be calculated that 
due to lecithin coat of  liposphere Quercetin is able to 
penetrate the membrane and conventional cream gives 
poor penetrability of  Quercetin. Flux of  the Quercetin 
loaded lipospheres in gel was found to be 18.6 µg/cm-2 hr-1 
in 9 hr whereas flux in cream was found to be 5.052 
µg/cm-2 hr-1. It was observed that flux of  the drug was 
more in gel as compared to cream which exhibited 
that the drug was able to diffuse through hydrophobic 
membrane in gel as compared to cream which means 
the penetrability of  Quercetin enhanced by incorporating 
into lipospheres. But less flux indicated that drug may 
have retained in the skin surface and skin barrier.
It was observed that the Commiphora mukul (R2=0.96) 
and Quercetin (R2=0.92) were following Higuchi model 
in gel because the drug is entrapped in lipospheres based 
gel system the release and the drug is slowly releasing 
through lipid matrix. The Commiphora mukul and 
Quercetin followed first order kinetics in conventional 
cream means the diffusion of  the drug was depending 
upon the drug concentration.

Ex-vivo diffusion studies

From Figure 11, ex-vivo skin penetration and permeation 
experiments was performed on Franz diffusion apparatus 
using pig ear skin. From above results it can be observed 
that F1 gel attributed 15.93 % release in 9hr. and F2 
conventional cream attributed 25.23% release in 9 
hr. So, from this it can be concluded that the release 
of  Commiphora mukul from gel was less as compared 
to conventional cream and penetration through skin 
barrier was less so it may be retained in the skin barrier 
which was essential for the activity of  the drug in the 
skin.
F3 gel attributed 12.7 % release in 9hr. and F4 
Conventional cream batch attributed 3.4% release in  
9 hr. Quercetin has poor penetrability through skin. So, 
Quercetin loaded lipospheres increases the penetrability 
of  drug through skin layer and retained the in-skin 
barrier to release the drug whereas in case of  Quercetin 
release from conventional cream was poor so it won’t 
be able to cross the skin barrier and reach the psoriatic 
skin barrier. 20 

Skin retention studies

Skin retention studies were carried out by the 
determination of  the amount of  drugs remain in skin 
barrier. The pig ear skin after ex-vivo diffusion studies 
was analysed for amount of  actives retained on the skin, 
which did not permeate through the skin. The % retention 
for Commiphora mukul in gel and conventional cream 
was found out be 40% and 15% whereas % retention 
for Quercetin in gel and conventional cream was found 
out to be 20 % and 3% respectively which indicated 
that gel has more potential to treat the psoriasis than 

Figure 10: In vitro diffusion profiles.
F1 (n=3): Commiphora mukul release form optimized lipospheres batch in gel, F2 (n=3): 
Commiphora mukul release form Conventional cream, F3 (n=3): Qurecetin release form 
optimized lipospheres batch gel, F4 (n=3): Qurecetin release form Conventional cream. Figure 11: Ex-vivo diffusion profiles.

F1 (n=3): Release of  Commiphora mukul form lipophere gel, F2 (n=3): Release of  
Commiphora mukul form Conventional cream, F3(n=3): Release of  Qurecetin form 
lipophere gel, F4(n=3): Release of  Qurecetin form Conventional cream.
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conventional cream % retention of  both the drugs was 
more from gel as compared to conventional cream. 
It can be concluded that the drug loaded lipospheres  
based gel would be more effective as compared to  
conventional cream in treatment of  psoriasis.

Skin penetration studies using Imiquimod 
induced psoriasis skin

The objective of  the study was to measure the Skin 
penetration of  anti-psoriatic formulation containing 
Quercetin and Commiphora mukul loaded lipospheres  
incorporated in cream base/gel base using Imiquimod-
Induced Psoriasis-Like skin as a Model. The experiment  
was carried out as per the protocol approved by Animal  
Ethics Committee (CPCSEA/IAEC/P-23/2017).
The Imiquimod cream was applied to all the groups  
except control. The Imiquimod cream with dose  
62.5 mg was topically applied on the dorsal part of  mice 
every day for 7-8 consecutive days. The induction of  
psoriasis and normal shaved skin for comparison was 
indicated in Figure 12. Skin penetration of  both the 
drugs were evaluated by Franz diffusion studies. UV 
determination of  Commiphora mukul and Quercetin 
contents were determined spectrophotometrically as 
per the Absorbance correction method. The % drug 
release for Commiphora mukul in gel and conventional  
cream was found out be 0.5 and 15% whereas for  
Quercetin in gel and conventional cream was found  
out to be 15.3 % and 1.45% respectively which indicated  
that gel has more potential to treat the psoriasis than 
conventional cream % retention of  both the drugs was 
more from gel as compared to conventional cream.  
From above results it was observed that the penetration  
of  both the drugs from gel through skin barrier was very 
less as compared to drugs from conventional cream. It 
can be concluded that drugs may retained in skin barrier 
which was essential for the activity of  skin. 

Skin retention studies

Skin retention studies were carried out by the 
determination of  the amount of  drugs remain in skin  
barrier. The dilutions of  aliquots were prepared using 
Phosphate buffer 05.5: ethanol (1:1) to determine the  
amount of  drugs present in skin barrier. The % retention  
was determined using a developed Absorbance correction  
method and mentioned in Table 6.
From above results it was observed that the retention 
of  drugs in skin barrier was more in gel as compared 
to conventional cream. This indicated that more drugs 
retained in skin barrier and available at site of  action  
from gel as compared to conventional cream. The  
gel has more potential to treat the psoriasis than  

conventional cream. It can be concluded that the  
liposphere gel would give more effect as compared to 
conventional cream in treatment of  psoriasis.

Treatment of mice using optimized gel formula 
on Psoriasis induced mice

After induction of  psoriasis the treatment was given 
by topically applying optimized gel formulation to the  
dorsal skin of  mice every day with dose 0.2 gm for  
1 week. The evaluation was done visually like intensity 
of  lesion, inflammation, red patches. The images of  
psoriasis induced mice and after treatment were shown 
in Figure 12.
After 1-week application of  optimized lipospheres 
based gel formulation it was observed that the erythema,  
skin thickening, scaling, epidermal alterations were  
disappearing so it can be concluded that the optimized 
gel formula has potential to treat the psoriasis.

Stability Studies

From Table 7, it was observed that the optimized 
lipospheres based gel formulations were stable, showing 
minute changes in the physicochemical parameters 

Figure 12: Comparison between normal skin and Psoriasis  
induced skin. A: Shaved mice B: Psoriasis like symptoms  

induction in mice C: Treatment with optimized gel formulation.

Table 6: Retention studies of drugs.
Drugs %Retention(n=3) 

Gel Conventional cream
Commiphora mukul 55.69% 17%

Quercetin 36% 8%



Mestry, et al.: Liposphere based gel 

Indian Journal of Pharmaceutical Education and Research | Vol 54 | Issue 3 | Jul-Sep, 2020 665

over. The pH, viscosity, spreadability and in-vitro drug 
diffusion parameters exhibited a minimal change. Hence 
it can be concluded that the optimized formulations 
showed stability over the study duration, carried out 
as per ICH guidelines. Hence Commiphora mukul and 
Quercetin loaded lipospheres based gels have potential 
to be marketed for therapy of  psoriasis.
Liposphere based gel formulations were developed and 
optimized for treatment of  psoriasis using 32 factorial 
designs containing anti-psoriatic herbal drugs Commiphora 
mukul and quercetin in combination. The optimized 
formulation had high entrapment efficiency and particle 
size which was necessary for topical delivery. Central lipid 
system is a significant component of  liposphere which is 
responsible for encapsulation of  lipophilic drug. Surface 
Coated lipid is another important excipient of  liposphere 
that influence the surface properties. Commiphora mukul 
and Quercetin lipospheres were observed nearly 200-500 
nm. Liposphere gel system advantageous in the aspects 
of  application, deeper penetration and slow release of  
drugs. The formulated liposphere gel of  Commiphora 
mukul and Quercetin illustrated an improved in vivo anti-
psoriatic efficacy on IMQ induced psoriatic mice model. 
From the above studies, the conclusion made was that 
Commiphora mukul and Quercetin liposphere gel has 
better anti-psoriatic potential of  developed formulation.
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SUMMARY

Psoriasis is a chronic autoimmune skin disorder 
characterized by thick skin patches, which are typically 
red, scaly and itchy. Topical drug delivery is backbone 
in mild and moderate psoriasis as well as useful 
complementary therapy to systemic therapy in 
severe conditions. Commiphora mukul and Quercetin 
are herbal drugs which have anti-psoriatic activity 
reported, but no novel marketed formulations are 
available. This study gives an account of  the anti-
psoriatic efficacy of  Commiphora mukul and Quercetin 
loaded liposphere gel formulation. Novel drug delivery 
systems for psoriasis such as liposomes, niosomes, 
microspheres nanoparticles, transferosomes being 
reported however, lipidic drug delivery is found to 
be preferred over surfactants and polymer based 
drug delivery. Liposphere gel showed slow release of  
both the drugs which is beneficial property of  topical 
formulation. Skin penetration study was performed on 
imiquimod induced psoriasis skin model and retention 
of  both drugs in dermal layer was evaluated by Franz 
diffusion studies. Results indicated improvement 
in retention of  both the drugs in dermal layer with 
Commiphora mukul and Quercetin loaded liposphere gel 
as compared to conventional cream. These results 
substantiate that liposphere gel containing combination 
of  Commiphora mukul and Quercetin can be an efficacious 
for the treatment of  psoriasis.
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