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ABSTRACT
Niosomes are unilamellar or multilamellar vesicles capable of entrapping hydrophilic and hydrophobic solutes. Niosomes are promising drug carriers as they
possess greater stability. Niosomes is currently reported to increase drug stability, and increase the penetration of the adsorbed compound across the skin.
Thus noisome could be incorporated in semisolid formulation. Quercetin niosomes were prepared by using Cholesterol, Span 80/ Span 85 as surfactants,
chloroform, and diethyl ether using ether injection method. Formulation was then evaluated for particle size, drug content, and in-vitro drug release studies.
Niosomal Gel Prepared by Carbopol 934P and characterized as Drug Content, in-vitro Cumulative Drug Release and viscocity. Quercetin released from the
Plain Gel to 68.64 in 8 hrs. The skin permeation increase of quercetin drug was recorded from vesicle Gel in comparison to plain gel and antioxidant activity
performed by DPPH Method. The results showed that quercetin has considerable whitening and antioxidant capacities and Span80+85(1:2) Niosomes
remarkably improved the solubility and photostability of quercetin. Furthermore, compared to quercetin solution, quercetin-niosomes had the advantages of
sustained release and improved transdermal penetration. Niosomal Gel storage under refrigeration showed greater stability. The results suggested that
Niosomes could better promote the transdermal delivery of quercetin, by their ability to control drug release.
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INTRODUCTION:

Q

uercetin A flavonoid occurring in fruit and vegetables
is a food component with proven beneficial impact
on health. It is one of the most potent antioxidant
among polyphenol. Quercetin has been demonstrated to
display the antiviral, antibacterial, anticarinogenic and antiinflammatory effects1. The anticarinogrnic properties of
quercetin result from its significant impact on an increase in
the apoptosis of mutated cells, inhibition of DNA synthesis
,inhibition of cancerous cell growth, decrease and
modification of cellular signal transduction pathways2.
Effect Solar ultraviolet radiation, in particular ultraviolet-B
(UVB; 290–320 nm), is an important environmental factor
because of its hazardous health effects, which include the
generation of skin cancer , suppression of the immune
system , and photo aging3. Niosomes are preferred over
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other vesicular system because it has low toxicity, non ionic
nature, bio-degradability, and better availability of drug at
site and good intrinsic skin penetration4. Therefore, to avoid
the side effects; it can be incorporated into vesicular
structure, which can be used for improved permeation of
drug through skin. Niosomes offers several advantages in
cosmetic and skin care products due to their ability to
increase the stability of entrapped drugs with improved
bioavailability of poorly absorbed ingredients thus
enhancing skin penetration5. Transdermal delivery indicates
the delivery of drugs through skin. Stratum corneum is the
most impermeable barrier of the skin therefore for efficient
drug delivery the formulation should be able to pass
through this barrier6. Niosomes to increase drug transfer
through the skin and several mechanisms have been
proposed which are as follows: Niosomes diffuses through
CODEN (USA): AJPRHS
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the layer of stratum corneum after which the lipophilic drug
crosses the stratum corneum through fusion, aggregation
and adhesion. Then the niosomes cause the cells of the
stratum corneum to be loosened thereby increasing the
permeation of drugs. This permeation is enhanced by nonionic surfactant which leads to improved drug permeation
through skin8
EXPERIMENTAL MATERIAL:
Quercetine was obtained from SD fine chemical
Hyderabad, India; Span, cholesterol, chloroform, ethanol,
methanol was purchase from CDH, Delhi.

Methods:
Niosomes were prepared by modified ether Injection method.
In this method Cholesterol and surfactant span were
dissolved in chloroform and mixed with Ethanol as given
table-1. The resulting solution was slowly injected using
syringe at a rate of 1ml/min into 10 ml of aqueous phase. The
solution was stirred continuously on magnetic stirrer and
temperature was maintained at 60-65°C. As the lipid solution
was injected slowly into aqueous phase, the differences in
temperature between phases cause rapid vaporization of
ether, resulting in spontaneous vesiculation and formation of
niosomes9
.

Table: 1 Formulation of niosomes (Surfactant:Cholestrol)
Formulation code

Surfactant: Cholesterol

Drug

Ethanol

Chloroform

F80

200:400mg(1:2)

50mg

2ml

6ml

F85

200:400mg(1:2)

50mg

2ml

6ml

F80+85

200:400mg(1:2)

50mg

2ml

6ml

Preparation of Gel Formulation: The gel was prepared by
dispersing carbopol 943Pas gelling agent with different ratio
(1%, 2%, 3%) in hot DI water. Specified quantity of carbopol
were soaked for overnight before formulation gel. Then
quercetin equivalent to10 mg per 5gm of gel formulation in
quercetin loaded niosomes (F80, F85,F80+85) and equivalent
free quercetin was prepared separately containing 3% carbopol
with continuous stirring until homogeneous gel formed.10
RESULT AND DISCUSSION:
Charaterization of Prepared Niosomes:
FTIR Spectra of Quercetin: Drug-excipient comapatabilty
were carried out using FT-IR. The spectra of pure drug

(Quercetine), Span 80, 85 were taken for the study by
compressing into a pellets using KBr disk technique.. The
prepared pallets were kept in a sample and scanned from
cm-1 in FTIR Spectrometer were shown in figure -1.
The FTIR spectra of procured quercetin were obtained from
Shimadzu and were compared and demonstrate the
characteristic peaks observed. Interpretation result of
quercetin peak was appearing at 3416 is due to presence OH group,1684 is due to aryl ketone,1611 is due to C-C
,1379 is due to O-H ,1306 is due to C-H, 1248 is due to
bond in aromatic hydrocarbon,12 is due to C-O stretching
in aryl ether,604,683,868,936 is due to C-H bonding of
aromatic hydrocarbon.

Figure: 1 FTIR of Quercetin drug
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Drug content: Percentage dug content was observed at
275nm using UV spectrophotometer. To determine drug
content, formulation was dissolved in ethanol in volumetric
flask and make dilutions. The absorbance was measured

using shimadzu UV visible spectrophotometer at 369 nm to
determine the quercetin concentration
Particle size of optimized quercetin loaded noisome
formulation by dynamic light scattering:

Figure: 2 DLS data of F80 Formulation

Figure: 3 DLS data of F85 (1:2) Formulation

Figure: 4 DLS Data of F80+85(1:2) Formulation
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Table: 2 Particle size analysis

Formulation code

Vesicle size analysis
(um)

F80

2.01

F85

2.01

F85+80

2.56

Viscosity Measurement: viscosity of the gel was determined by
using Brookfield viscometer. Accurately weighed carbopol gel
934P was transferred to 50ml glass beaker sprindle no.63 was
selected and it is immersed into the gel. The viscometer was
operated at 1rpm until the reading stabilized and reading was
hold centipoises. It was note from the literature that the 1, 2, 3
gel should have a viscosity of 50-50,000cps

Antioxidant Activity: Preparation of Antioxidant
Activity: The antioxidant activities of Quercetin were
measured in terms of free radical scavenging ability using the
stable radical DPPH 1ml of different concentrations
quercetin loaded niosomes formulation was dissolved 10ml
in ethanol. Then took sample quercetin loaded niosome
formulation and DPPH mixed. All the samples were stored at
room temperature for 30 min, in the dark place. Until the
reaction reached a level. Then, the absorbance was measured
at 517nm. Against blank. And determine the percentage of
Antioxidant Activity (or free radical scavenging activity) was
calculated.Percent inhibition of the DPPH radical by the
samples was calculated according to the formula:
Antioxidant Activity (%) = [(ABSDPPH.
ABSsample)/ABSDPPH]×100

Figure 5: DPPH Scavenging Activity of quercetin

Figure 6: DPPH Scavenging Activity

In-Vitro Release:
The Drug release from Quercetin
loaded niosome formulation was carried out by Franz
diffusion cell, using cellophane membrane (mol.wt,1200014,000) with permeation area of 0.8cm2 50 ml of phosphate
buffer pH 7.4 was place in the acceptor chamber. Three
different quercetin loaded niosome formulations containing
drug equivalent to10mg was placed in donor chamber. At
predetermined time point,0.5ml sample was withdraw from
the acceptor compartment with continuously replacing by
fresh buffer , for a period of 8hr.The sample were suitably
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diluted and measured spectrophotometrically at 369nm of
drug was determined from a previously contructed
calibration curve. Showed the result of cumulative %
release of Quercetin from F80, F85, F80+85 Quercetin
loaded noisome formulation. Result indicates that up to
98% & 88.9% respectively after 12 hr. time duration. The
drug release free drug& formulation and gel incorporate in
free drug & formulation Result indicate that up to 90% &
84.34% respectively after 8 hr. time duration.
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Table 3: In vitro release free Querectin & Querectin loaded formulation
Time in hour
0
1hr
2hr
3hr
4hr
5hr
6hr
7hr
8hr

F80(1:2)
0
0.52
0.74
6.74
4.84
9.14
21.04
49.04
62.04

F85(1:2)
0
0.8
1.37
8.37
10.27
22.37
37.27
55.17
64.17

F80+85(1:2)
0
0.67
01
9.9
11.01
20.8
21.8
45.1
75.9

Table 4: In vitro release of Quercetin from gel formulation
Time in hour

Gq

GF80(1:2)

GF85(1:2)

GF80+85(1:2)

0

0

0

0

0

1hr

0.08

0.16

0.09

0.2

2hr

0.25

0.37

0.23

0.48

3hr

0.47

0.46

0.51

0.79

4hr

0.8

1.09

1.27

8.24

5hr

9.8

13.4

11.87

17.34

6hr

30.7

26.5

27.34

30.04

7hr

58.9

43.96

51.94

44.44

8hr

82.3

64.08

65.87

68.64

Figure 5: Cumulative Release of Incorporate gel in free Drug & Formulation

Stability studies: Optimized formulation f80, f85, f80+85
were selected for the stability studies on the bases of
physiochemical characteristics and drug content of
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formulation. Throughout the study, niosome formulations
were stored in glass vials. Samples were withdrawn at the
30th day and were examined for physical changes such as
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color, thick, globules, particle size, and residual drug content
spectrophotometrically. Stability studies were carried out by
storing formulation at two different temperatures at room
temperature and refrigerator. The drug content, particle size
by DLS were recorded after storing formulation for 30 days
to identify any change in the drug content and particle size of
formulation due to storage.

6.

CONCLUSION

9.

The objective of investigation was quercetin is one of the
most potent antioxidant among polyphenol. Quercetin has
been demonstrated to display the antiviral, antibacterial,
anticarinogenic and anti-inflammatory effects. Niosomes
colloidal carriers enhance the permeation of Quercetin across
stratum corneum. Quercetin loaded niosomes that were
prepared by using non-ionic surfactant by the ether injection
method were evaluated for particle size, drug content, invitro release studies. The optimized formulation F80, 85,
80+85 was further incorporated in gel from by corbopol 934
P. The formulation F80, 85, 80+85 showed the prolonged
release profile upto 8hr. and determine the activity of
quercetin by the DDPH scavenging method .When taken in
ratio of surfactant and cholesterol (1:2) is Quercetin loaded
niosome stable.
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