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ABSTRACT: -

The current research work study deals with the development of SNEDSS of ornidazole. The pure
drug ornidazole is act as an antifungal treat on the fungal infection. SNEDDS definitions were
effectively planned by developing pseudo ternary phases and assessed. To Formulate and Evaluate
the self nano-emulsifying drug delivery system (SNEDDS) ofpoorly water-soluble drug Ornidazole
by using different Oil, Surfactants, Co-surfactant. To improve the solubility of Ornidazole. To
construct the ternary phase diagrams of SNEDDS. To formulate the liqguid SNEDDS. To evaluate
the physicochemical characterization of developed formulations. To perform In-vitro
characterization of developed formulations. The development of SNEDDS drug is selected based on
its solubility and bioavailability. The Ornidazole is BCS class Il drug having poor solubility and
high permeability hence it is good choice of drug for development of SNEDDS.® The short
elimination half-life of ornidazole is 12-13 hrs. Then to gives reducing the dose frequency by oral
administration shows better first pass effect. The bioavailability is 90 %. The preparation of SEDDS
were characterized for % yield, % drug content, Zeta potential & DSC, in-vitro drug release
(%CDR) for anti-protozoal activity. The results give prepared SEDDS formulation enhanced drug
content. In the optimized A7 trial which release ornidazole. 18.56+1.2 % in 5 min. & remaining
drug released up to 60 min. which is 98.94 +2.45%. The SEDDS formulation were found to be
stable under stability condition, which that the better drug delivery system (ODDS) & Noveldrug
delivery system for improved therapeutic effect of anti-protozoal anti-amoebic drug ornidazole.

Keywords: anti-protozoal, ornidazole, Self Emulsifying Drug Delivery System, anti-amoebic, In-
Vitro drug release, bioavailability, Self emulsifying nano-drug delivery system.

INTRODUCTION

Oral drug delivery is the ideal route of drug administration as it is simple, most convenient, safest,
noninvasive and most economical. Because of the low aqueous solubility, the oral delivery of
hydrophobic drugs presents a major challenge.?

So we can use self-emulsifying drug delivery systems (SEDDS), which are isotropic mixtures of
oils, surfactants, solvents and co-solvents/co-surfactants, for the design of formulations to improve
the oral absorption of highly lipophilic drugs. When SEDDS administered orally in soft or hard
gelatin capsules it forms stable oil in water (o/w) emulsionsupon aqueous dilution due to the gentle
agitation of the gastrointestinal fluids.>

SNEDDS formulation’s efficiency on oral absorption of drug depends on many formulations related
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parameters, such as surfactant concentration, oil/surfactant ratio, and polarity of the emulsion,
droplet size and charge, determination of the self-emulsification ability. Hence, only specific
pharmaceutical excipient combinations will give efficient self-emulsifying systems. From many
studies that have been carried out, concludes that there are few drug products on the pharmaceutical
market formulated as SNEDDS which confirming the difficulty of formulating hydrophobic drug
compounds into these formulations. The improvement in the oralbioavailability of hydrophobic drug
compounds has been used for each case. The fact that almost 40% of the new chemical entities are
hydrophobic in nature indicates that studies with SNEDDS will continue and more drug compounds
formulated as SNEDDS will have more advantages and will be in the pharmaceutical market in the
future.

Presently the SNEDDS, the high-level strategy of nano emulsion was utilized to foster a
measurement structure having high medication solvency and bioavailability. Due to their oneof kind
thermodynamic strength, there are increments considerations for its utilization as clever medication
conveyance framework. Nano emulsion is generally utilized measurement’s structure accessible in
market. It by and large used to upgrade the solvency and bioavailability of the ineffectively
dissolvable medications.®

Ornidazole inhibits the growth of protozoa by interacting with the DNA of the micro-organism and
inhibiting the protein synthesis, thereby leading to death of the micro-organism.

Self-emulsifying drug delivery system (SEDDS) are utilized to address low bioavailabilityissues of
inadequately dissolvable and profoundly penetrable mixtures. A hydrophobic medication can be
disintegrated in these frameworks, empowering them to be directed as a unit dose structure for per-
oral organization. While Self Emulsifying drug delivery system (SEDDS) definition is delivered in
the lumen of the gastrointestinal parcel, they interact with Gl liquid and structure a fine emulsion
(micro/nano) So called as in situ emulsification or self- emulsification which further prompts
solubilization of medication that can in this way be consumed by lymphatic pathways, bypassing the
hepatic first-pass impact.® 2+

The self-Nano emulsifying drug delivery systems (SNEDDS) are nano-emulsions shaped by
SEDDS. SNEDDS are likewise called as self nano emulsion pre-concentrate or as anhydrous
structures frequently the nano emulsion. They are heterogeneous scatterings of two immiscible
fluids (oil-in-water [O/W] or water-in-oil [W/Q]) having a mean drop size in the nanometric scale
(normally 20-200 nm), relies upon technique for planning. Upon weakening with water and under
state of delicate or gentle unsettling like those which would beexperienced in gastrointestinal tract
(GIT) by the stomach related motility of the GIT inside the body. SNEDDS are thermodynamically
steady straightforward or clear definitions. Comparable to surfactants and co-surfactants, nonionized
scattering of (O/W) nano emulsionshave been balanced out. The SNEDDS is one of the stable nano
emulsions, giving a wide connection point to medicate parting among oil and fluid stage, this further
develops drug disintegration rates and increments drug plan bioavailability.

The self-nano emulsifying drug delivery system was grown principally using medium chain fatty
substance oils and non-ionic surfactant, which is fundamental for oral administration. TheSNEDDS is
one of the stable nano emulsions, giving a wide connection point to tranquilize parting among oil
and watery stage, this further develops drug disintegration rates and increments drug plan
bioavailability. These are the favored medication conveyance framework due to their steadiness,
basic oral organization practicability. The SNEDDS is one of the stable nano emulsions, giving a
wide point of interaction to medicate parting among oil and watery stage, this further develops drug
disintegration rates and increments drug plan bioavailability.*0 1t
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MATERIALS AND METHODS: -
DRUG PROFILE:
Ornidazole: -

N
L g0

HO O

Cl
IUPAC name: 1-Chloro-3-(2-methyl-5-nitro-1H-imidazol-1-yl) propan-2-ol

Introduction: - Ornidazole is a nitroimidazole agent indicated in the treatment of infections such as
trichomoniasis, amebiasis, and giardiasis. It is used in the treatment of susceptible protozoal
infections and for the treatment of anaerobic bacterial infections.

Chemical nature and structure: - Ornidazole is a C-nitro compound that is 5-nitroimidazole in
which the hydrogens at positions 1 and 2 are replaced by 3-chloro-2-hydroxypropyl and methyl
groups, respectively. It has a heterocyclic structure consisting of a nitroimidazole-based nucleus
with a 2-hydroxy3- chloro-propyl group in position 1 and a methyl group in position 2. It is
synthesized from 5-nitroimidazole derivatives. Ornidazole is known chemically as 1-(2-hydroxy-3-
chloropropyl)-2-methyl-5-nitroimidazole (C7H10CIN30O).

Mechanism of Action: - Ornidazole is a nitro imidazole which has broad spectrum cidal activity
against Protozoa and some anaerobic bacteria. Its selective toxicity to anaerobic microbes involves
1. Drug enters the cell by diffusion, 2. Nitro group of drugs is reduced by redox proteins present
only in anaerobic organisms to reactive nitro radical which exerts cytotoxic action by damaging
DNA and other critical biomolecules. 3. DNA helix destabilization &strand breakage has been
observed.

METHODOLOGY

Selection of S:mix ratio :

S:mix ratio for the preparation of formulation was selected by using different types of surfactant and
co-surfactant depending upon solubility of drug in it.

Batchcode S:mixratio [Surfactant (Tween 80) ml|Co-surfactant (PEG 400) ml
Al 1:1 1 1
A2 2:1 2 1
A3 1:2 1 2
Procedure:

Weighed accurate amount of surfactant as per above table and transpered it intest tube.
Then co-surfactant was added as per given quantity into surfactant containingtest tube.
Then mixture was vortex for 10 to 15 mins and kept for 24hrs.

The final ratio was selected on the basis of phase separation.

The batch was rejected if any phase separation was observed visually.

Preparation of SNEDDS

The procedure for preparation of batches, was perform as per given in below. The procedure simply
performed by using the magnetic stirrer (Remilab FHMS-3491 and then using sonicator (Citizen
Digital ultrasonic cleaner CD-4820).
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Procedure

Surfactant and co-surfactant (S:mix) were accurately weighed and then vortex for 5-10 min. After
that S: mix was placed in R.T. for 10 mins. Half quantity of drug was dissolve in S: mix by
continuous stirring for 10 to 15 mins. Measure accurate quantity of oil and dissolve remaining
quantity of drug in it. Then add oil phase into S: mix solution by continuous stirring. These
formulations were stired for 20 to 30 min at R.T. After stirring, sonicate the mixture for 15 mins. An
isotropic mixture was formed.

Formula for liquid SNEDDS

The formulation of ornidazole SNEDDS involves three to five components i.e. oil phase, aqueous
phase and a primary surfactant and in many cases the secondary phase co-surfactant and sometimes
an electrolyte. Their formulation is highly specific process involving spontaneous interaction among
the constituents’ molecules.

Evaluation of liquid SNEDDS

pH determination: The pH of detailing is resolved just by electric pH meter. The electric bar
plunged in thearrangement and the pH was acquired.

pH Range: The reach goes from 0-14, with 7 being neutral, pH of below 7 show acidic, while a
pHmore than 7 show base.

Density: The density of the final formulation checked by using density bottle. The empty bottle
weight and the solution filled bottle weight is measure and final density was calculated as per given
formula-

(W3-W1)/(W2-W1) *A

Whrere,

W1 — weight of empty bottle

W?2 — weight of bottle with water W3 — weight of bottle with solutionA-density of water i.e., 0.9960.

Viscosity:

The rheological properties or stream properties was concentrated by utilizing consistencystudy. The
methodology was performed at 20rpm. The methodology includes basically dippingthe electric bar in
the arrangement and the thickness was get at advanced viscometer.

Dispersibility Test

The Dispersibility test for SNEDDS completed to survey the similarity to scatter the
medication into emulsion and the size of coming about globules to sort them as SNEDDS. It was
performed by utilizing USP Paddle type disintegration mechanical assembly by basically blend the
SNEDDS in 500 ml of water at 37+ 0.5 °C and delicately mix thearrangement 50rpm. In the
wake of blending with water, the SNEDDS definition frames acombination, which was in various
sort contingents on the classes given according to norms.

Table 01: Type of formulation depending upon visual observation

Time of Self]

Sr No. Dispersibility and Appearance Grade Emulsification(min)

1 Rapidly forming Nano emulsion, having a \Within 30
[Transparent or bluish appearance. A seconds

2 Rapidly forming, slightly less transparent emulsion, \Within 1 min
having a bluish white Appearance. B

3 It is a Fine Whitish milky emulsion C \Within 2 min

4 Dull, greyish white emulsion having slightly oily] \Within or
appearance that is slow to D Longer than 3
Emulsification process. min

5 Formulation, exhibiting either less or minimal Longer than 3min
emulsification with big oil Globules existing on theE
surface.
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Determination of self-emulsification time

The self- emulsification time of SNEDDS was determined by USP type Il dissolution apparatus. 1
ml of formulation was added drop wise in 500ml distilled water at 37+ 0.5 °C. Thegently agitation
was provided by a standard stainless steel dissolution paddle which rotating at 50 rpm. The
emulsification time assessed by visually.

Thermodynamic stability studies

This thermodynamic study of the formulation was performed to check the stability of thesample
in different temperature and humidity conditions. In this study three tests were performed that was
as below.

Heating cooling cycle

Three cycles were performed between refrigerator temperature (4 °C) and 40 °C and humidity of
75+ 5 with storage at each temperature of not less than 24 hours was done. That formulation,which
was stable at these temperatures, was select for next centrifugation test.

Centrifugation
After heating cooling cycle, the passed formulations were centrifuge at 3500 rpm for 30 min. Those
formulations that did not show any phase separation was select for the further test parameter.

Freeze thaw cycle

Three freeze-thaw cycles for the formulations between -21°C and +25°C performed. Those
formulations, which are passed thermodynamic stress tests, were further takes place for the
Dispersibility test for assessing the efficiency of self-emulsification.

Cloudy Point Measurement

Prepared SNEDDS were compared for cloud point value. Each formulation was diluted withthe water
in a ratio of 1:100 and it placed in a water bath with gradual increase in temperature. At the cloud
point, the drop point, the drop in sample % transmittance from the zero point was measured
spectrophotometrically.

Refractive Index Measurement
The optical clarity of the optimized liquid SNEDDS formulation was determined in terms of
refractive index using Abbe’s refractometer.

Drug content estimation

The liquid SNEDDS containing Ornidazole, equivalent to 10mg was diluted with appropriate
quantity of ethanol. The sample was mixed thoroughly to dissolve the drug in ethanol by continuous
stirring. Drug content in the solvent extract is filtered through 0.45 um membrane filter. Drug
content was analyzed with suitable analytical method against standard solvent solution of drug.

Zeta potential determination

Zeta-potential of SNEDDS (1 ml) diluted 100 times with distilled water was determined using the
Zetasizer (nanozs) (Malvern instruments Ltd. Malvern, U.K.). The size of particle andzeta-potential
calculated by using this test.

Differential Scanning Calorimetry

DSC examination of all examples completed utilizing TA 60 WS Instrument differential checking
calorimeter. Tests of 2mg of the singular sub, for example, unadulterated Ornidazole. SNEDDS were
recorded by setting test in the aluminum skillet and keeping in mind that a vacant container was
utilized as reference warmed. Thermo gram were gotten by the DSC 60 warm analyzer program and
recorded at steady diagram speed of 1 inch/min. The thermo gram,progress temperature range were
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recorded. DSC decides, is any sort of compound cooperationhappened or not.

Fourier Transform-Infrared spectroscopy

FTIR spectra for the medication and the excipients of the advanced details were gotten to really look
at utilitarian gathering and compatibility of medication with excipients. One drop ofupgraded plan is
blended in with ATR and utilized for the investigation of FTIR range. Unadulterated medication was
additionally blended in with ATR and range was acquired. Bothspectra were analyzed for potential
deviations.

In-vitro release

This test was performed by using USP type 2 dissolution paddle type apparatus. Percent drug
dissolved at different time intervals calculated using Beer Lambert’s Equation. The procedure for
this test given in below flow chart.

Stability

Stability test was carried out as per ICH guidelines. Stability tests are a lot less complex and required
less much of the time for coarse scattering,where drops sizes and stage changes should be followed.
To conquer the issue of metastable arrangement which are not thermodynamically steady and gets
some margin to separate, thermodynamic solidness test is suggested.

Table 02: Stability study specification as per ICH guidelines

Study condition specification Time periods
40°C + 2°C/ 75% RH £ 5% RH 30 days

40°C + 2°C/ 75% RH £ 5% RH 60 days

40°C + 2°C/ 75% RH + 5% RH 90 days

RESULT AND DISCUSSION
Preformulation Study of Ornidazole
Physical Characteristic of Ornidazole
Table 03: Physical Characteristic of Ornidazole

Srno. [Test Observation Inference
\White or
1 Color yellowish Powder Complies with IP
2 Odor Characteristic Complies with IP
LAmorphous
3 Surface Nature Powder Complies with IP
The physical characteristics of Ornidazole complies with IP
Melting Point
Table 04: Melting point of Ornidazole
Sr no. Standard M.P (°C)  |Observed M.P. (°C) |Mean M.P (°C)
1 86
2 85-98 88 89
3 93

Melting point was found 89°C While as per standard literature it is reported to be 85-98°C. So, it can
be concluded that Ornidazole was identified and indicating purity of sample.
Analytical methodology: -

UV spectrophotometrically analysis
Determination of A max and calibration curve Ornidazole in Ethanol
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Determination of Ornidazole in ethanol:

The Ornidazole drug exhibited an absorption maximum at 314 nm. A linear relationship between
the A max and the concentration of Ornidazole was established over the examined concentration
range (2-10pg/ml). Linear regression data are given in table 05 and 06.

Analytical calibration curve of Ornidazole in ethanol
S
(i

314 n
) | 3Mrmsom

=

Abs

N
T T

2 N 1 : 1 .
200 300 400 500
Wavelanath fnml

Table 05: Absorbance and conc. data of Ornidazole in ethanol

Sr.no. Conc. Absorbance
(1g/ml)

1 2 0.1789

2 4 0.2925

3 6 0.3796

4 3 0.4732

5 10 0.7333

Table 06: Calibration data of Ornidazole in ethanol

). max(nm)SolventConc. _ _ |Regression Coefficient (R2)
Sr no. Range |Regression Equation
(Hg/ml)

1 314 Ethanol[2-10  |Y=1.7857x+2.8571 [0.9766

The calibration curve of Ornidazole in ethanol was found to be linear in the range 0f2-10 pg/ml
and coefficient of regression was found 0.9766.

Solubility study

Results of solubility study of Ornidazole in different oil, surfactant and co-surfactant are given in
table. From the results of solubility study of Ornidazole in different oil,surfactants, co surfactants it
was found that Ornidazole was more soluble in Mentha oil (50.40mg/ml) as oil, Tween 80 (31.50
mg/ml) as surfactant and PEG-200 (56.23 mg/ml) as a Co-surfactant than other vehicles. Hence
Mentha oil as oil, Tween 80 is as surfactant and PEG- 200 as a Co-surfactant Ornidazole in various
oil, surfactant, and co-surfactant in shown in figure 01, 02, 03 and table 07, 08, 09 .

Selection of Oil, Surfactant and Co-surfactant
Table 07: Solubility of Ornidazole in different oil

Sr no. Oils Solubility (mg/ml)
1 Peppermint oil 21.99
2 Mentha oil 50.40
3 Eucalyptus oil 19.04
4 Oleic acid 22.85
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Solubility of Ornidazole in different oils

35
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| i
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Tween 80 Tween20 Span Span
Qil
o Solubility

Figure 01: Solubility of Ornidazole in different oil

Table 08: Solubility of Ornidazole in different Surfactant

Sr no. Surfactant Solubility
(mg/ml)

1 Tween 80 31.50

2 Tween 20 10.20

3 Span 80 07.57

4 Span 20 19.51

Solubility of Ornidazole in different surfactants

35
30
25
20
15
10
5 B =
0
Tween 80 Tween20 Span 80 Span 20
Surfactant
B solubility

Figure 02: Solubility of Ornidazole in different Surfactant

Table 09: Solubility of Ornidazole in different Co-Surfactant

Sr Co-Surfactant Solubility (mg/ml)
no.

1 PEG 400 18.90

2 PEG 200 56.23

3 Propylene glycol 11.87
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Solubility of Ornidazole in different Co-Surfactant
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Co-surfactant

.Solubility

Figure 03: Solubility of Ornidazole in different Co-Surfactant.

Pseudo ternary phase diagram:

The Study on phase behavior using water Titration Method. Phase diagram were constructed using
Mentha oil as an oil phase, Tween 80 and PEG 200 asS: mix and water by using CHEMIX software.
Obtained phase diagram was given below. Phase diagram by using ratio 1:1 Phase diagram was
draw by using CHEMIX software. The 3 points were considered for diagram i.e., oil, S: mix and
water. The obtained area of nano emulsion region is represented by colored portion.

im(2:1)
0

0 10 20 30 40 30 60 70 80 90 100

Figure 04: Pseudo ternary phase diagram of oil, S:mix and water with ratio of 1:1

e Phase diagram by using ratio 2:1
Phase diagram was draw by using oil: Smix ratio 2:1. The obtained area of nanoemulsion regionis
represented by coloured portion.

Vol.29 No. 03(2022): JPTCP (446 - 463) Page | 454


https://jptcp.com/index.php/jptcp/issue/view/79

Formulation And Evaluation Of Self-Nano Emulsifying System Of Ornidazole (SNEDDS) As Anti-Bacterial Agent

mg;l)

0 water

0 10 20 30 40 50 60 70 80 90 100

Figure 05: Pseudo ternary phase diagram of oil, S:mix and water with ratio of 2:1

Results of preliminary trials

Selection of S:mix ratio :

The different trials was performed for the selection of S:mix ratio. In the process surfactant and co-
surfactant was used as per there solubility trials. Batch Al shows good result as they doesnot show
any phase separation and formed clear, transparent solution as compared to other two below in table
10

Table 10: Result of trials for selection of S:mix ratio

Batchcode [S:mixratio [Surfactant Co-surfactant Observation Result
(Tween 80)ml |(PEG 400) ml

Al 1:1 1 1 Stable Pass

A2 2:1 2 1 Thick solution |Fail

A3 1:2 1 2 Thick solution [Fail

¢ Phase diagram by using ratio 2:1
Phase diagram was draw by using oil: Smix ratio 2:1. The obtained area of nanoemulsion regionis
represented by coloured portion.

mg;l)

0 water

0 10 20 30 40 50 60 70 80 90 100

Figure 06: Pseudo ternary phase diagram of oil, S: mix and water with ratio of 2:1.
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Results of preliminary trials

Result of Selection of S:mix ratio

The different trials were performed for the selection of S:mix ratio. In the process surfactant and co-
surfactant was used as per there solubility trials. Batch Al shows good result as they doesnot show
any phase separation and formed clear, transparent solution as compared to other two below in table
11.

Table 11: Result of trials for selection of S:mix ratio

Batchcode [S:mixratio |Observation |Result
Al 1:1 Stable Pass
A2 2:1 Thick solution |Fail
A3 1:2 Thick solution |Fail

Result of selection of Oil: Smix ratio
The different trials were performed for the selection of Oil: Smix ratio. The result was given
below in table no 12. Batch A5, A7, A8, A9 shows stable nano emulsion.

Table 12: Result of trials for selection of Oil: Smix ratio

Batch code  [Observation Result
Al Phase separation Fail
A2 Phase separation Fail
A3 Phase separation Fail
A4 \Viscous Fail
A5 Stable Pass
A6 Phase separation Fail
AT Stable Pass
A8 Stable Pass
A9 Stable Pass

In the above observations, some trials show good result which does not show any phase separation.
Some trials were fail because they shows phase separation and becomes viscous after kept for 24
hrs.

Result of preliminary trials with drug:

The Oil: Smix ratio was selected as per above trials. Then the drug was added in formulationtrials.
The result obtained is given in table below. In the formulation, 500 mg of Ornidazole drugwas added
as final concentration. Batch A5 and A7 shows viscous nano emulsion. Batch A8 and A9 shows
stable nano-emulsion.

Evaluation of SNEDDS

pH determination

The formulations show basic pH which means drug shows ADME in small intestine i.e., basic
nature.

Density & Viscosity determination

The viscosity of the SNEDDS formulation was obtained using Brookefield viscometer using spindle
no. 61 at Room Temp and resultant obtained Nanoemulsion is in table Fomulations shows viscocity
ans density in range for nano-emulsion.
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Table 13: Result of viscosity of SNEDDS formulations

pH Density \Viscosity at rpm
Batch code (cps)
A5 7.83 0.467 1.49
A7 7.30 0.7131 1.25
A8 8.37 0.579 1.68
A9 8.48 0.608 1.61

Dispersibility test

The liquid SNEDDS was evaluated for dispersibility test as given in experimental work andstudies

the various formulations shows the following results in table 14.

Self-emulsification Time-Emulsification time
FormulationA5 and A7 requires SE time less than min hence it is nanoemulsion

Table 14: Result of Dispersibility and self-emulsification time of formulations

Batch code |Dispersibility/ Grade Time inSE(Min) |Inference
Appearance

A Slightly lessB Within 49 Pass
transparent

A7 Bluish white A Within 18 Pass

A8 Milky white C Within 1.44 Fail

A9 Milky white C Within 1.18 Fail

Thermodynamic stability study:

The screening of a thermodynamic stability studies the A5, A7, A8, A9 formulations, which are
observed for three evaluation parameter these, are freezes throw cycle, heating cooling cycle, and
the centrifugation are given in table below. The formulation remained stable at above three
parameters there was not any change occurred in formulation shows in table 15.

Table 15: Result of Screening of formulations based on thermodynamic stability Study.

Batch code |Observation based on thermodynamic stability studies
Freeze Heating/Coolingcycle  [Centrifugation
thawcycle

A5 v v v

A7 N V V

A8 V V v

A9 X X X

% Transmittance and Clouding point determination

% Transmittance of the Ornidazole SNEDDS was gives idea about the formulation clarity and also
the phase separation was easily notice by clarity and transparency of formulation. The transmittance
of emulsion should be greater than 99%, that formulation have clear and transparent nature.
Formulation A5 and A7 shows % transmittance >99%.

Table 16: Result of % Transmittance and Clouding point of formulation

Batch code [% Transmittance Clouding point (Oc) Refractive index
A5 99.17 74 1.509
A7 99.87 70 1.506
A8 96 30 1.527
A9 95.12 78 1.532
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Refractive index
Refractive index of all formulations shown in following table. Formulations shows refractive

index in range for nano emulsion.

Drug Content of SNEDDS

The drug content shows the drug uniformly distributed in the formulation. The percentdrug content
of all the SNEDDS formulation were found be in the range of 85.16+£0.342%t0 99.62+0.147%. The
drugs content of the A7 formulation was found 99.62+0.147% while other formulation of drug
content found less than the 97% so it was concluded that the A7 formulation have more drug content
as compare to others.

Table 17: Result of Drug content of all the formulations

Batch code  |% Drug content  [Zeta potential (Mv)
AS 96.72+0.098 -37.4
A7 99.62+0.147 -32.3
A8 88.24+0.075 -40.6
A9 85.16+0.342 -38.5

Zeta potential determination

Zeta potential shows the stability of formulation and also particle size of the formulation. SNEDDS
reports negative zeta potential value mV as shown in Fig. The surfactant (Tween80) and co
surfactant (PEG-200) used in this study are non-ionic which do not contribute any charge to the
Nanoemulsion particle. The reported stable SNEDDS using same excipients. This indicates that
negative charge particle does not affect stability of the nano emulsion. A dividing line in between
stable and unstable aqueous dispersions are generally taken place at either +30 or -30mV. Particles
with the zeta potentials more than +30mV are normally considered stable. Particles with zeta
potentials more than -30mV are normally considered stable.

Particle Size Distribution

“%Pass ing
%Channel

Size(nanometers)

Figure 07: Result of Zeta potential of optimized batch A7
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Differential Scanning Calorimetry

Differential Scanning Calorimetry (DSC) is a thermo analytical technique used foranalyzing
thermal transitions involving thermal energy with great sensitivity.

The DSC thermogram of pure Ornidazole showed the endothermic peak at 228.77% indicated the
melting point the adsorption to solid carrier formulation (A7). There was no sharp change in melting
point of drug. Thus, there was no significant interaction between thedrug, surfactant and polymer.

Figur;08: DSic Spgctra of Ornidglzole

The In-vitro dissolution study

The In-vitro dissolution test was performed by using USP- type-I1I dissolution test apparatusin 900
ml of Phosphate buffer pH 6.8 solutions at 37 + 2% with the 50-rpm rotating speed. Samples of 1 ml
are withdrawn at regular time interval of 5, 10, 15, 30, 45 and 60 mins and filtered by using 0.45 um
filters. An equal volume of respective dissolution medium was added to maintain the volume
constant.

Drug content from the sample was analyzed using UV-spectrophotometer at 318 nm. All the
measurements are done in triplicate from the three independent samples.

Table 18: In- vitro dissolution study of SNEDDS of formulations

% Cumulative drug release

Time (min) AS A7 A8 A9 API
0 0 0 0 0 0

5 12.3 18.56 16.25 13.25 9.56
10 22.88 23.65 23.65 21.56 13.52
15 30.25 39.45 39.85 38.74 19.65
20 45.25 42.87 36.23 42.56 23.54
25 58.62 57.89 44.89 52.65 27.56
30 62.58 62.11 51.23 59.68 31.47
35 69.36 70.12 69.89 65.32 38.99
40 75.56 84.45 78.45 72.85 41.87
45 83.45 89.56 81.25 79.35 46.12
50 93.56 95.15 88.96 87.36 50.1
60 08.64 98.94 02.74 93.98 58.65
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Figure 09: Graphical representation of percent drug released from the formulation

Stability study

Stability test was carried out as per ICH guidelines. From this stability study, it wasfound that the
evaluated formulation (A7) Showed there was no influence of variety ofenvironment factors such as
temperature, humidity and light, and during storage conditions or shelf life of drug.

Table 19: Stability study data of optimized batch

Observations
Physical parameter 30" day 60" day 90" day
% Drug content  [98.52 08.78 99.65
CONCLUSION

The present study explores the possibilities of loading a wide variety of hydrophobic drugs and plant

actives as their scale up is as well as economical too. In this research work,self nanoemulsion was

prepared which contain Ornidazole as active drug and other suitable excipients which delivers
through oral route. It is present in liquid form that is thermodynamically stable.

SNEDDS are promising approach for the formulation of drugs of BCS Class Il with pooraqueous

solubility. Based on present research work with preliminary trials and by evaluations the following

conclusion can be made.

» Ornidazole drug is compatible with excipients such as Mentha oil, Tween 80 and PEG 200.

» The various trials were performed further to select proper ratios of excipients for preparation of
self nanoemulsion. Liquid SNEDDS convert into solid by using Adsorption to solid carrier
techniques successfully. Phase titration method was use for the preparationof formulation with
selected excipients. Various trials conducted for preparing stable self nanoemulsion with no
phase separation. By performing various trials final formula was optimize that are
thermodynamically stable and having no phase separation.

» The percent drug content of all liqguid SNEDDS formulation was found to be in range of 83.24
% 10 99.62 %. It showed that drug was uniformly distributed in the formulated SNEDDS.

» Zeta potential of the optimized formulation (F2) was found -17.3mV which indicates highsurface
negative charge on the particle which in turn indicates higher stability because of the anticipated
surface repulsion between similar charged particles, hence inhibitingaggregation of the colloidal
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particles.

The

four batches were prepared for reproducibility determination using optimized formula. All the

test parameters were performed for selected four batches.
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