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ABSTRACT: Nanotechnology has offered enormous improvement in field of therapeutics by means of designing of
nano-carriers that can cross biological barriers and are able to target cellular reservoirs. The aim of the present
investigation was to formulate and evaluate Niosomes, a synthetic microscopic non-ionic surfactant vesicles formed on
the admixture of a non-ionic surfactant, cholesterol and phosphate with subsequent hydration in aqueous media. The
delivery of drugs by “vesicular drug delivery system” such as niosomes provides several important advantages over
conventional drug therapy. Ofloxacin was selected as a suitable drug for the present study because it is a potent second-
generation fluoroquinolone active against a broad range of gram positive and gram-negative aerobic and anaerobic
bacteria. In the present investigation three formulations of Niosomal drug delivery system of ofloxacin with non ionic
surfactant, span 60, in various proportions were prepared and evaluated for Morphological characterization,
Encapsulation efficiency, In-vitro drug release study. The Ofloxacin niosomes were prepared by lipid film hydration
method. The prepared ofloxacin niosomes showed a vesicle size of 100-300 nm, the entrapment efficiency was 78.4%.
The partition coefficient value of ofloxacin was found to be 0.5.
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l. INTRODUCTION

Niosomes are microscopic lamellar structures, which are formed on the admixture of non-ionic surfactant of the alkyl
or dialkyl polyglycerol ether class and cholesterol with subsequent hydration in aqueous media. Structurally, niosomes
are similar to liposomes, in that they are also made up of a bilayer. However, the bilayer in the case of niosomes is
made up of non-ionic surface active agents rather than phospholipids as seen in case of liposomes.

A typical noisome vesicle would consist of a vesicle forming ampiphilie i.e. a non-ionic surfactant such as Span-60,
which is usually stabilized by the addition of cholesterol and a small amount of anionic surfactant such as diacetyl
phosphate, which helps in stabilizing the vesicle.

Ofloxacin is the fluorogquinolnes are important antimicrobial agents that have demonstrated activity against a wide
range of Gram-positive and Gram-negative organisms and have proved useful against micro-organisms that are
resistant to other antibacterial agents.

Hydrophilic part

Hydrophobic part

—eeAntibody attached
drug for targeting

Chemical Formula: CigH»FN30,

DOI: 10.15680/1JIRSET.2014.0312028
Copyright to IJIRSET www.ijirset.com 17958


http://www.ijirset.com/

Q@

[JIRSET ISSN: 2319-8753

International Journal of Innovative Research in Science,
Engineering and Technology

(An ISO 3297: 2007 Certified Organization)
Vol. 3, Issue 12, December 2014

Ofloxacin | |
CrgHyFN; 0y (\N N
HC CH
Molecular Weight: 361.4

Indication: For the treatment of infections such as respiratory tract, kidney, skin, soft tissue, urinary tract infection,
urethral and cervical gonorrhoea.

Melting Point: Ofloxacin melts at 270 degree C to 273 degree C!!!

Solubility: Ofloxacin is freely soluble in PBS and acetic acid, slightly soluble in water, methanol, ethanol or acetone.
The octanol/water partition coefficient for ofloxacin was reported to be -0.48 by ?

Appearance: Ofloxacin occurs as a pale yellow or bright yellow crystalline powder, and with a bitter taste!*
Storage: Ofloxacin should be stored at 40°c in the dark to minimise photolytically induced degradation !

Pharmacology: Ofloxacin is a quinolone antibiotic. Ofloxacin is bacterial and its mode of action depends on blocking
of bacterial DNA replication by binding itself to an enzyme called DNA gyrase, which allows the
untwisting required to replicate one DNA double helix into two.

Mechanism of Action: Ofloxacin acts on DNA gyrase, an enzyme which, like human topoisomerase, prevents the
excessive supercoiling of DNA during replication or transcription.

1. RELATED WORK

Niosomes are biodegradable, biocompatible, nontoxic and capable of encapsulating large quantities of material in
relatively smaller volumes of vesicles™

Drug delivery systems using colloidal particulate carriers such as liposomes or niosomes have distinct advantages over
conventional dosage forms because the particles can act as drug containing reservoirs, and modification of the particle
composition or surface can adjust the drug release rate and the affinity for the target site !

Proniosomes, hydrated by agitation in hot water for a short period of time, offer a versatile vesicle delivery concept
with the potential for drug delivery via the transdermal route t

Temperature change of niosomal system affects assembly of surfactants into vesicles and also induces vesicle shape
transformations!”

Niosomes prepared from span 60 exhibits highest protection of insulin against proteolytic enzymes and good stability
in presence of sodium deoxycholate and storage temperature. Ofloxacin is freely soluble in acetic acid, slightly soluble
in water, methanol, ethanol or acetone. The octanol/water partition coefficient for ofloxacin was reported to be -0.48M2

Ofloxacin which is the focus of this review is a second generation fluoroquinolone with a 6-fluoro substituent and a 7-
piperazinyl substituent on the quinolone ring structure %

Entrapped niosomes were prepared by hand shaking and ether injection process with different ratios of (1:1, 1:2 and 1:3)
cholesterol and Span-80 (Non-ionic surfactant). The niosomes prepared were in the size of 0.5-2.5 microns in case of
hand shaking process and 0.5-2.5 microns in case of Ether injection process.

The release of drug from niosomes is determined using the membrane diffusion technique. Suspend an accurately
measured amount of drug niosomal formulation in 1ml phosphate buffer saline and transferred to a glass tube covered
at its lower end by a soaked cellulose membrane [

Drug delivery particle, an “immunoniosome” has been successfully synthesized and demonstrated the use of particle to
target a specific site important in the inflammatory process, both in static cell culture and under flow!*®!
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1. MATERIALS AND METHODS

MATERIALS REQUIRED
Chemicals:

R0
0.0

Span 60 (sorbitane monoesterate, CDH lab reagent), Cholesterol (LOBA CHEME), Ofloxacin drug (Zydus
Cadila), Chloroform (Ramkem), Phosphate Buffer Saline (pH 7.4), 0.1 N Hydrochloric acid, 0.1 N Sodium
Hydroxide, Sodium Sulfate, Sulfuric acid, 0.1 N Glacial Acetic acid, Ammonium Hydroxide, Sodium
Chloride, Ethanol, Methanol, Acetone, Dialysis membrane (LA390-60), Nutrient Agar and Dialysis
membrane were from Hi Media.

Instruments:

R0
0’0

Hot air oven (Scientech,325 L), Incubator (Scientech), Digital Balance (Denver, Germany), Autoclave-
vertical, Laminar air flow chamber horizontal (Scientech), Shimadzu 1800 Double Beam UV-VIS
Spectrophotometer (Japan), Centrifuge (Remi C-24 India), Vortex Mixer (Remi), Magentic stirrer with hot
plate (Remi), Digital pH meter (Eutech, Singapore), Vaccum Rotary Evaporator (Buchi Type), Trinocular
Microscope (Olympus CH 20 I) with Ocular Micrometer.

METHODOLOGY

Quantitative Estimation of Ofloxacin:

Spectrophotometric method was done as reported®. Ofloxacin was prepared in PBS in concentration range of 10 mg
in 100 ml. Different aliquots in gradation of 0.2, 0.4........ 2 ml volume were taken in each test tube and the final
volume was made to 10 ml with PBS. The absorbance was taken at 287 nm and standard plot were prepared by
Shimadzu 1800 U.V. Visible Spectrophotometer.

Preformulation Study: Preformulation study is the prime requisite which is required to be done before using any
drug for the preparation of dosage form. Before the preparation of noisome the following preformulation studies were
done for ofloxacin.

1.

4.

Physical Appearance: Ofloxacin sample which was obtained from Zydus Cadila Ahmedabad was minutely
observed for the physical appearance. The drug used was whitish yellow, amorphous and odourless powder.

Melting Point: Ofloxacin study was conducted to test melting point and it was found that ofloxacin melt
within the range of 270°C -273°C.

Solubility Profile: Solubility is defined as spontaneous interaction of two or more substances to form a
homogeneous molecular dispersion. The solubility of ofloxacin is tested in various solvents.

SL. No. Solvent Solubilty
01. Methanol Freely Soluble
02. Ethanol Sparingly Soluble
03. Distill Water Slightly Soluble
04. Acetone Soluble
05. Saline Soluble
06. PBS (pH 7.4) Soluble
07. 0.1 N HCL Soluble
08. 0.1 N NaOH Slightly Insoluble

Partition Coefficient: Partition coefficient is defined as the ratio of unionized drug distributed between
organic and aqueous phase at equilibrium.
C i
Pow = -==mmmmmn-

C water

The partition coefficient of ofloxacin was determined in n-octanol : PBS and was found to be 0.5.
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Selection of Surfacatant:

Surfactants are backbone of the preparation of basic composition of the noisome. During the present study the non-
ionic surfactant of sorbitol ester class were selected. From this class Span- 40 and Span - 60 were chosen for the
preparation of noisome. These surfactants were used in the following ratios:

1. Surfactant : Cholesterol 1:1
2. Surfactant : Cholesterol 1:2
3. Surfactant : Cholesterol 2:1
Formulation of Niosome:
SL.No. Formulation Surfactan Cholesterol Solvent Drug in Aqueous Solution
Code t Span 60
01. Al 50 mg 50 mg 10 ml of 200 mg of Ofloxacin + 10 ml of
Diethyl Ether PBS
02. A2 50 mg 100 mg 10 ml of 200 mg of Ofloxacin + 10 ml PBS
Diethyl Ether
03. A3 100 mg 50 mg 10 ml of 200 mg of Ofloxacin + 10 ml of
Diethyl Ether PBS

Preparation of Niosomes:
In the present study the noisome were prepared using ether injection method and hand shaking method (Thin Film
Hydration) and the comparative study were done between noisome prepared by above two methods.

1.

Ether Injection Method:

10 ml of Diethyl Ether was taken in 100 ml beaker. To it surfactant-cholesterol mixture was added in
appropriate ratio. This solution was filled in a 20 ml syringe of 40 guage. In a 250 ml beaker 10 ml PBS was
taken. To it 200 mg of Ofloxacin was added. The beaker was kept in magnetic stirrer in heating condition.
The contents of the syringe were injected drop wise into a mixture. The procedure was repeated six times
with various samples A1, A2, A3, B1, B2 and B3.

Hand Shaking Method (Film Hydration):

The mixture of vesicle forming ingredients ie. Surfactant and Cholesterol was dissolved in a volatile organic
solvent. 10 ml Diethyl Ether was taken in a round bottom flask. The organic solvent was removed at room
temperature (37°c) using Rotary Vacuum Evaporator- Buchi type leaving a thin layer of solid mixture. The
dried film of surfactant and cholesterol was rehydrated with 200 mg of Ofloxacin contained in 1ml of PBS
with gentle agitation. The niosomes were carefully removed and kept aside for further analysis.

Evaluation of Niosomes:

>

Determination of Vesicle Shape and Size by Microscopy:

For determining the vesicle shape and size freshly prepared samples of noisome were examined under
Olympus optical microscope. The size of the noisome was measured by using precalibrated micrometer. The
least count of ocular micrometer was calculated as 1.53 um and around 10 particles were analyzed in each of
the samples.

Determination of Vesicle Size of Niosome Composed of Span 60

Al Formulation:

SI. No. | No. of Division | Diameter (um) | No. of Division Diameter (um)
01. 3 4.59 12 18.36
02. 2 3.06 7 10.71
03. 4 6.12 13 19.89
04. 9 13.77 8 12.24
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05. 4 6.12 6 9.18
06. 8 12.24 11 16.83
07. 6 9.18 6 9.18
08. 11 16.83 4 6.12
09. 5 7.65 5 7.65
10. 10 15.3 11 16.83
Average Average
Diameter 9.486 Diameter 12.699
A2 Formulation:
SL. No. | No. of Division Diameter No. of Division Diameter
(Hm) (um)

01. 8 12.24 11 16.83
02. 15 22.95 25 38.25
03. 9 13.77 23 35.19
04. 11 16.83 12 18.36
05. 15 22.95 19 29.07
06. 17 26.01 17 26.01
07. 10 15.3 15 15.3
08. 21 32.13 11 16.83
09. 23 35.19 17 26.01
10. 9 13.77 10 15.3

Average Average

Diameter 21.11 Diameter 23.715

A3 Formulation:
SL.No. No. of Division Diameter No. of Division Diameter
(1m) (Hm)

01. 7 10.71 11 16.83
02. 9 13.89 8 12.24
03. 10 15.3 13 19.89
04. 9 13.77 17 26.01
05. 10 15.3 8 12.24
06. 6 9.18 12 18.36
07. 11 19.83 11 19.83
08. 15 22.95 13 19.89
09. 6 9.18 10 15.3
10. 8 12.24 9 19.89

Average Average

Diameter 14.23 Diameter 18.048

Copyright to IJIRSET

DOI: 10.15680/1JIRSET.2014.0312028
www.ijirset.com

17962


http://www.ijirset.com/

ISSN: 2319-8753

International Journal of Innovative Research in Science,

Engineering and Technology
(An ISO 3297: 2007 Certified Organization)

Vol. 3, Issue 12, December 2014

H Ether Injection
Method

B Hand Shaking
Method

Vesicle Size

Fig: Effect of Method of Preparation on the Vesicle Size of Noisome Prepared by using Span 60

> Determination of Entrapent Efficiency:
The niosomal preparations which were prepared using different concentration of cholesterol and surfactants

were taken. All of the preparations were centrifuged in REMI table top centrifuge to separate the niosomal
vesicle as a pellet. The supernatant was collected and analyzed for ofloxacin content. The amount of drug un
entrapped was calculated which finally gave the % entrapment efficiency.

Amount of Ofloxacin Entrapped
X 100

Entrapment Efficiency =
Total Amount of Drug

Hand Shaking Method :

SL. No. | Sample Code | Amount of Drug | Amount of Drug % Entrapment
in Supernatant Entrapped in Efficiency
Niosome
01. Al 45.62 154.38 77.19
02. A2 39.67 160.33 80.16
03. A3 43.839 156.17 78.08
Ether Injection Method :
SL. No. | Sample Code | Amount of Drug | Amount of Drug % Entrapment
in Supernatant Entrapped in Efficiency
Niosome
01. Al 76.32 123.68 61.84
02. A2 44.77 155.23 77.61
03. A3 61.17 138.83 69.41
100 M Ether Injection
Method
0
B Hand Shaking
Method

Fig: Effect of Method of Preparation on the Entrapment Efficiency of Noisome Prepared by using Span 60

Determination of Invitro Release Profile of Ofloxacin:

The niosomal preparations which were separated in the form of a pellet were collected carefully in test tubes. The
pellet was suspended in a 5 ml of PBS. The sample was taken dialysis tube. The aliquots were withdrawn and
analyzed for ofloxacin release. The percentage release was then calculated in different time interval was calculated.
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Time (hrs.) Al A2 A3

0 0.000 0.000 0.000

1 5.920 6.870 8.020

2 14.230 14.270 14.330
3 18.930 18.980 19.040
4 25.550 24.840 25.850
5 29.980 30.940 32.190
6 37.240 37.680 38.610
7 40.980 43.730 44.310
8 44.060 47.520 48.310
9 47.600 51.980 52.220
10 51.590 55.980 55.660
11 67.910 70.580 72.330

Table: Effect of surfactant (Span 60) on in vitro release profile of Ofloxacin in PBS at 37+2 °C.

In vitro release profile of ofloxacin in
PBS at 37+2 °C
(Aax 287 nm)

500 A3
P S S — )]

0 e e e e = A2

12345678 9101112 —e—Al

Fig: In Vitro Release Profile of Ofloxacin in PBS

In Vitro Anti-Bacterial Studies:

In vitro anti-bacterial inhibitory activity of ofloxacin from niosomal formulations were conducted using disc diffusion
method and Escherichia coli as a test organism. Inhibition zone values for niosomes formulations were measured
individually.

SL. No. | Formulation Code Plate- 1 Plate- 2 Plate- 3
01. Al 12 14 11
02. A2 21 22 19
03. A3 10 11 9

It was found that values for A2 formula were significantly more from other respective formulations. It was observed
from above mentioned results that formula A2 had highest zone of inhibition.Hence, it may be concluded that
formulation A2 exhibited better antimicrobial activity in comparison to respective formulation.

V. RESULTS AND DISCUSSION

In the first step, Ofloxacin niosomes were prepared by lipid film hydration method in which mixture of surfactant,
cholesterol and drug was taken and dissolved in organic solvents. The organic solvents were removed by rotary
evaporation method, so as to form a thin film of components on the wall of the rotating flask. The film was hydrated
with 8-10 ml of PBS for 45 min at room temperature with gentle shaking the niosomal suspension was further
hydrated for 24 hrs. Niosomes were also prepared by Ether Injection method.
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The effect of varying cholesterol ratio has direct effect on the integrity of vesicle membrane. Entrapment efficiency
increases with increasing cholesterol concentration but only up to a certain limit this may be because the cholesterol
has the ability to cement the leaking space in bilayer membranes, but after a definite concentration it results in leaky
vesicles.

In vitro release of ofloxacin from noisome systems were estimated. It was concluded that the release behaviour of A2
formulation of Span 60 was better.
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