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Article History ABSTRACT:
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Revised: 29 Aug 2023 Background- Scalp and beard fungal infection often treated with
Accepted: 02 0ct 2023 conventional dosage form like cream, gel, emul-gel, which causes various
side effects, to overcome such problems this research was conducted to
develop Itraconazole and Mometsone Anti-fungal Nano-Hydro- Gel that
is effective in the treatment of fungal infections of the scalp and beard.
Itraconazole belongs to Azole group, which inhibit Lanosterol 14 alfa
demethylase, the enzyme that converts lanosterol to ergosterol. Ergosterol
is a component of yeast and fungal membranes. Nano-formulation
penetrates deeper into the skin. The gel formula retains its therapeutic
effect as well as the soothing effect on the hair follicles for long time.
Pre-formulation studies of Itraconazole and Mometasone particles were
done, and then both the API particles were converted into nano- particles
through solvent diffusion method. SEM, P-XRD, IR tests were performed
for characterization of Nano-Particles. Nano- Hydrogel base, prepare by
using Carbopol-940, Carbopol-934, Triethanolamine and Distilled Water
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and engineering done by adding drug. When both Carbopol grades (934
and 940) are used together in the formulation of gel, the drug will release
over a longer period of time with a smaller dose and less chance of any
dose-dependent harm.Various composition were engineered an evaluated

for selection of model formulation.

Result- Evaluated for these parameters: Physical appearance, pH,
estimation of practical yield, homogeneity, drug content uniformity,
spreadability, viscosity, Statistical analysis of experimental data by
ANOVA using Excel, In-vitro-drug release study, release kinetic study,
Particle size analysis, (SEM), FT-IR studies. In-Vitro Anti-fungal activity
tested by using Nano-gel Franz diffusion cell (Make-Orchid scientific).
Amount of drug released was determined using UV- spectrophotometer at
222 nm.

Conclusion- Fungal infection is most common skin condition occurs on
the scalp and chin. Under these skin conditions, the hair follicles
become inflamed and the affected area becomes itchy, flaky or scaly,
causing redness, swelling and irritation. So this research was done with
focus for pathology, pathogenesis consequently treatment of scalp and
beard fungal infection.

Keywords: Nanogel; Antifungal; Scalp and Beard; Mometasone;

Itraconazole.

BACKGROUND:

Fungal infection on scalp and beard:

A fungus, such as Tinea barbe, Tinea capitis, seborrheic dermatitis, folliculitis, Candida albicans,

Candida thrives, or Pseudofolliculitis barbe, can cause fungal infection of the scalp and chin. On

the chin and scalp, it is the most typical skin problem. These skin diseases result in redness,

swelling(1), and irritation as the hair follicles become irritated and the affected area becomes

itchy, flaky, or scaly. One of the most prevalent fungal infections of the scalp is psoriasis. The
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tinea infection often known as ring worm affects the beard area and causes a pattern that
resembles a ring.

Numerous factors might lead to a fungus infection on the scalp and hairy chin. Fungi can
develop in warm, humid environments. Fungal infection on scalp and chin must be treated on
time if remain untreated then it may cause serious health problems by affecting some organ like
eye, mouth, digestive system, blood stream, bone and other internal organ.(2)Fungal infections
can also be brought by certain medical conditions, an improper diet, stress, some medications,
minor cuts, and harsh chemicals.

Risk factor:

One risk factor is that these fungi infections can weaken the immune system and lead to diabetes,
hypothyroidism, inflammatory diseases, and other illnesses.

Drug Profile:

Mometasone:

Mometasone furoate is a topical glucocorticoid that has anti-inflammatory, anti-puritic, and
vasoconstrictive characteristics. It works by attaching to the glucocorticoid receptor.(3)

Drugs utilized in this formulation have the following chemical composition:

Figure 1- Chemical Structure of Mometasone

Itraconazole: It is an antifungal drug belonging to the triazole class. It works by preventing the
cytochrome P-450-dependent enzymes from destroying the synthesis of ergosterol. The presence
of ergosterol in fungi's cell membranes is crucial for the fungi's metamorphosis from yeast to

mycelial form. Triglyceride or phospholipid biosynthesis is affected by itraconazole.
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Figure 2: Chemical Structure of Itraconazole

Antifungal Medications: Medication such Terbinafine, Itraconazole, Griseofulvin, Fluconazole,
and Ketoconazole are currently available as therapies. Infections of the skin treated with
antifungal medication for nails, scalp, and beard. These are treated by using a variety of oral and
topical dose forms, including pills, capsules, creams, ointments, lotions, and gels.

Advantage of Nanogel of Mometasone and Itraconazole in beard and scalp fungal
treatment:

Mometasone furoate has anti-inflammatory activity and is used in the treatment of various types
of skin diseases like psoriasis. It is also a potent drug, so it gives long-lasting action with
increased efficacy, which is an advantage of the nanogel of Mometasone and Itraconazole.
Itraconazole, a broad-spectrum antifungal medication, is an additional medication included in
this formulation. If itraconazole is used topically, patients tolerate it well. However, when
itraconazole is used as a traditional oral dosage form, there are more issues and side
effects.(4)(5)

Nanotechnological product: Because of its great permeability and durability and its small
particle size (20-200 nm), nanogel is created. Due to its strong penetration power, nano-gel has
the properties of increased bioavailability, biodegradability, and can diffuse easily. Since nanogel
has a hydrophilic nature and can stick to hairy areas for a longer period, it can used to treat
fungal infections of the scalp and beard. This formulation will improve the absorption of
mometasone and itraconazole through the affected area, leading to improved therapeutic

outcomes for a longer period with a calming effect and less greasiness. (6)(7)
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Instruments and materials used to make Nano-gel:

Reagents and Chemicals-

Water and Methanol are both of HPLC grade.

Methyl cellulose, Sodium hydroxide, Propyl paraben, Methyl paraben, Carbopol 940, Carbopol

934, Itraconazol, Sodium Lauryl Sulphate, and Candida albicans stain.

Equipment for preparation

Double beam- ultrasonic bath sonicator, magnetic stirrer, electronic weighing balance
Centrifuge, Brookfield Viscometer, UV spectrophotometer, pH meter.

Formulation Development Process:

1. Itraconazole nanoparticle formulation: The solvent diffusion method used to create the

formulation. Itraconazole weighed using a digital balance and then measured into a 20 ml
volumetric flask. The medication mixture is then mixed with a tiny amount of water before being
sonicated in a bath sonicator for a few minutes. After this final volume has been raised to the
necessary level, sonicate once more on the bath sonicator for about 40 minutes. The solution is
then continued stirred using a magnetic stirrer in the following step. To create the nanoparticles,
the solution is swirled slowly for ten hours. The procedure produces nanoparticles, which are
subsequently centrifuged for 30 minutes on a 15000 Rotation per minute. The liquid component
is then separated from the separated particles in the centrifuge tubes, and they are then dried in
the hot air oven. They remain in the oven until all moisture has been removed. The dried
particles are kept in Eppendorf after they have been acquired.(8)(9)(10)

2. Formation of Mometasone nano-particles: Mometasone Nano-particles were also created

using the solvent diffusion method, which involved weighing out the drug and placing it in a 20

ml volumetric flask with a small amount of water. The drug mixture was then sonicated in an
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ultrasonic bath sonicator for a few minutes. After this final volume has been raised to the
necessary level, sonicate once more on the bath sonicator for about 40 minutes. The solution is
then continued stirred using a magnetic stirrer in the following step. To create the nanoparticles,
the solution is swirled slowly for ten hours. The resultant nanoparticles are then centrifuged at a
speed of 15,000 rpm for 30 minutes. The liquid component is then separated from the separated
particles in the centrifuge tubes, and they are then dried in the hot air oven. They remain in the
oven until all moisture has been removed. The dried particles are kept in Eppendorf after they
have been acquired.(11)(12)(13)

3. The creation of carbopol gels with various carbopol concentrations for the nano-gel of
itraconazole and mometasone nanoparticles:_The amounts of Carbapol 940 and Cabopol 934
were measured, and both substances dissolved in distilled water. In 100 ml of water, carbopol
940 and carbopol 934 of different compositions were added. When both Carbopol grades (934
and 940) are used together in the formulation of gel, the drug will release over a longer period of
time with a smaller dose and less chance of any dose-dependent harm. The formulation was
mixed in a (14)magnetic stirrer running at 500 revolutions per minute, which was then left in situ
for 24 hours so that the carbopol could soak up the water. Itraconazole and mometasone
separately dissolved in a tiny amount of ethanol and then thoroughly dissolved in a solution of
Carbopol with moderate stirring. To ensure that the gel was properly mixed and homogenous, 2-
3 drops of triethenolamine and 10% NaOH were added.(12)(13)(15)(16)

Table 1 - Amount of Ingredients taken for formulation development

S.No. | Ingredients F1L |F2 |F3 |F4 |F5 |F6 |F7 |F8 |F9 |F10 |F11

1 Itraconazole (mg) | 1.01|105|1.12|108|1.05|104|1.02|111|1.06]|1.14|1.12

2 Mometasone (mg) | 1.02 | 1.06 | 1.11 | 1.02 | 1.08 | 1.12 | 1.04 | 1.06 | 1.13 | 1.17 | 1.05

3 Carbopol 934 (mg) | 100 | _ 80 [50 |20 |8 |50 |20 |80 |50 |20

4 Carbopol 940 (mg) | _ 100 |80 |80 |80 |50 |50 |50 |20 |20 |20

5 water (ml) 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
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6 Ethanol 3 3 3 3 3 3 3 3 3 3 3

7 Triethanolamine gs. |gs. |gs |0gs |Qgs |0gs |Qgs [0S |gs |Qs. |(Qs.

Drug Pre-formulation Studies: The term "formulation" refers to the process of inserting a
molecule into a chemical system such that it has the solubility, stability, and deliverability
necessary to be utilized as a medicine or vaccine. "Pre-formulation™ refers to the preliminary
examination of a macromolecular system before the formulation is created. (17)(18)

Drug Identification

The physical characteristics of the drug sample were examined, and all parameters matched those
that had been officially reported. Every identification test was successful. The substance looked
like white powder.(19)(20)(21)

Melting level

Itraconazole's melting point was determined to be 166 °C, while Mometasone's was discovered
to be 220 °C.

Table 2 - Preformulation parameters for Itraconazole

S.No. Parameters Observation
1 Appearance white powder
2 Odor Odorless

3 Chemical test | Positive

4 Melting point | 166 °C

Table 3 - Preformulation pa

rameters for Mometasone

S.No. Parameters Observation
1 Appearance white powder
2 Odor Odorless

3 Chemical test | Positive

4 Melting point | 220 °C
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Solubility of Drug: It was discovered that both powder drugs were only partially soluble in
water after solubility testing.

Table 4- Solubility of drug in different medium

S.No. Media Inference
1 Purified water | Insoluble
2 Methanol Soluble
3 0.1 HCL Insoluble
4 PBS pH 6.8 Insoluble
5 PBSpH 7.4 Insoluble
Table 5- pH of formulations
Formulation Ph

F1 6.72

F2 6.98

F3 7.04

F4 7.15

F5 6.91

F6 6.82

F7 6.59

Table No 6- Viscosity of formulations

Formulations Viscosity (cp)
F1 918.34

F2 220.20
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F3 165.90
F4 44776
F5 847.40
F6 1040.23

Table No 7- Formulations Spreadibility:

Formulations | Spreadability R1 | Spreadability R2
F1 1.00 0.98
F2 1.32 1.21
F3 2.20 231
F4 1.92 2.10
F5 1.11 1.02
F6 0.95 0.91
F7 1.28 0.96

Table No 8- Extrudability of formulations:

Formulations

Extrudability

F1 +

F2 +++
F3 ++
F4 +++
F5 +++
F6 +

F7 +++

Excellent (+++), Good (++), Average (+), Poor (-)
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In-Vitro antifungal activity: Candida albicans antifungal activity of F2 was studied by using
Cup —Plate method. This antifungal experiment was conducted using the Sabouraud dextrose
agar medium. After an 18-hour incubation period, a zone of inhibition was discovered. An
obstructed zone measuring 4 mm was found. It proves that the topical Nano formulation
ointment containing Itraconazole and Mometasone went into fungal cells where it may have
caused cell death by preventing the synthesis of ergo sterol in the cell wall.(22)(23)

X-Ray Powder Diffraction study

Itraconazole and Mometasone nanoparticles were analyzed for XPRD using an X-ray
diffractometer. The images below display the outcomes.

Figure 3 (Itraconazole)

Graph (A)

ccccc

Figure 4 (Mometasone)
Graph (B)
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......

X-ray diffraction of (A) Itraconazole and (B) Mometasone
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Scanning Electron Microscopy (SEM):

The following photographs show the examination of the morphology of Itraconazole and
Mometasone nanoparticles using scanning electron microscopy.

Figure 5- SEM Report Image of itraconazole nanoparticle

Figure 6- SEM Report- Image of mometasone
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Table No 9- Entrapment efficiency:

Formulations Entrapment efficiency (%0)
F1 68.34 £ 2.01
F2 85.84+1.21
F3 82.69 +£1.32
F4 80.35+1.84
F5 75.10+1.29
F6 73.72 £ 2.60

Stability studies: Examining several parameters during a three-month stability investigation of
an optimized batch of topical Nano formulation (F2) at 25+ 0.5 °C and 60+ 0.5% RH in a
stability chamber. These findings showed that the topical Nano formulation was stable and
followed ICH guidelines.(24)

U.V. Spectroscopy of Drug: The UV spectrophotometer was used to scan the drug sample in
the max 240-500 nm range. The drug's UV spectra were run and contrasted with those of other
drugs. The highest absorption of itraconazole and mometasone furoate, which fully complies
with pharmacopoeia specification, were discovered at 262 & 248 wave-length. The drug sample
was nearly 99% pure according to the official analysis.(25)(26)

Analytical Method Development- Standard Curve of Itraconazole in Methanol:
Itraconazole dilution was made in methanol, and a standard curve reading was noticed by using a
UV spectrophotometer at a maximum wavelength of 262 nm. Regression values R2 = 0.998
result in satisfactory linearity and compliance with Beer's-Lambert law at a concentration of 100
a/ml.(27)

Table 10-Absorbance reading of Itraconazole in methanol at A max 262 nm

Concentration (pg/ml) Absorbance (nm)
4 0.211

6 0.302

8 0.389
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Figure 7- Itraconazole calibration curve using a basic UV spectroscope

Mometasone Standard Curve in Methanol: A UV spectrophotometer with a maximum
wavelength of 248 nm was used to produce the mometasone standard curve in methanol. In a
concentration of 100 g/ml, the regression value R2 = 0.998 results in good linearity and complies
with Beer's-Lambert law.

Table 11-Absorbance reading of Mometasone Furoate in methanol at A max 248 nm

Concentration (pg/ml) Absorbance (nm)
1 0.088

2 0.175

3 0.269

4 0.358

5 0.452

6 0.553

7 0.620
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Figure 8: Calibration curve of Mometasone by simple UV spectroscope

Analyzing Nano gel: The features of the Nano gel formulation were assessed, and it was
discovered to have good consistency, transparency, and flow characteristics along with evenly
distributed particles in the polymer. (28)

Rheology: To ascertain the rheology, the Brookfield viscometer was employed for the
Mometasone and ltraconazole Nano gels. Each formulation of the drug's nano-gel was tested
for rheological behavior. The rheological behavior of the formulations is directly correlated with
their spreadability and contact time. The effect of different gelatin percentages was evaluated
using the nanogel's viscosity profile. (29)The nanogel had viscosities of 0.12, 1.16, and 13.43 cp
and contained 0.5%, 1.0%, and 1.5% w/v gelatin, respectively. The particles of the Itraconazole
& Mometasone-loaded nanogel were 210-252 nm in size. The increasing cross-linking of the
gelatin nanogel's polymeric network was the reason for its growing size.(30) The link between
sheer stress and the nanogel's shear rate is depicted in Figure 1 in a figure, which also illustrates
the behavior of the thixotropic pseudo plastic system. (31)Shear stress increased with yield

value as the nanogel's shear rate raised (up curve), showing its pseudo plastic behavior.
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Additionally, the thixotropic properties of the material were revealed by the proportional

decrease in shear stress as the nano- gel's shear rate was decreased (up curve).(32)

Characterization of nanogel:
Itraconazole and Mometasone nanogel's rheology was evaluated using a Brookfield V 32
rheometer. Three readings were taken at 25°C.

Viscosity:

Itraconazole and mometasone-loaded nanogel's viscoelasticity was measured using a Brookfield
Rheocalc V 32 rheometer. The information needed for the nanogel investigation was produced
using Rheocalc. In nanogel, shear rate was investigated at orders from 0 to 50 D [1/s]. Each

reading was made three times at a temperature of 25 OC.

HPLC evaluation: For the nanogel experiment, a reverse phase analytical column C18 HPLC
system was employed. In the mobile phase, which was carried out in the ratio of 65:35 to 35:65
solvent-1, acetonitrile was employed as solvent number one and distilled water as solvent
number two. The flow rate was 1.2 mL/min. Mometasone and itraconazole concentrations in the

sample were estimated to be 250 nm.(33)(34)

In vitro drug release: Franz diffusion cells with porous membranes were used to investigate the
drug's release pattern from the developed nano-gel for in vitro drug release research. All seven
nano-gel formulations—F1 to F7—were sprayed onto the membrane's surface. A 1% weight-to-
volume phosphate buffer solution of saline had already been added to the receiver compartment
of the Franz diffusion cell.(35) The Franz diffusion cell's receiver compartment, it was swirled at
350 RPM and pre-filled with 1% w/v phosphate buffer saline with a pH of 7.4. The temperature
in the Franz diffusion cell was maintained at 37 °C. According to the schedule, samples were
obtained at intervals of 0, 1, 2, 4, 6, and 8 hours. Each time, 0.5 ml of the sample was removed
and precisely equal amounts of fresh buffer solution were added in its place.(36) The drug
sample was examined using the HPLC technique. The Malvern Master sizer 2000 MS and the

polydispersity index (PDI) were used to determine the size distribution and mean particle size of

2651
Available online at: https://jazindia.com



https://jazindia.com/

“Research on the "Engineering of Nano-gel for delivery of Mometasone and Itraconazole on
Scalp and Beard for the Treatment of Fungal Infection™

the (Itraconazole and Mometasone) nanogel. The mean particle size and size distribution of the
produced samples were assessed in triplicate.(37)

Diffraction of X-rays (XRD): The structural characteristics of gelatin, untreated (ltraconazole
and Mometasone), and nanogel were all examined using an X-ray diffractometer. 40 kV of
voltage and 35 mA of current were used. Spanned a range of angles within the range of 5° and
60°. A number of typical peak heights in the diffraction patterns of binary or dualistic systems
were compared with a reference peak height to determine the relative degree of
crystallinity.(38)(39)

Differential Scanning Calorimetry (DSC) and Thermo Gravimetric Analysis (TGA) Gelatin,
Itraconazole & Mometasone, and Nano gel’s heat stability were examined using thermo-
gravimetric analysis. The material was tested in a nitrogen-filled chamber. The scan's flow rate
was 20 ml/min, and the temperature was raised from ambient to 800 °C at a rate of 90 c¢/min.
With heating rates of 10 °C/min and scanning temperatures of 400 °C, differential scanning
calorimetry was used.(40)(18)

Studies on stability: The stability study adhered to ICH recommendations. The seven nanogel
samples were stored for three months at ambient (30°C and 65% RH) and accelerated (40°C and

75% RH). After that, the vials were visualized to evaluate the clarity and look of the nanogel.

Antifungal activity in vitro: To test the Itraconazole & Mometasone -loaded Nano gel’s
antifungal activity against Candidiasis albicans, the previously disclosed method was slightly
changed. It was determined what the mean inhibition zone (ITZ) is. To calculate the antifungal

activity, the value of 1TZ was employed as an indication.(41)

Fungal inoculum: The following day, a culture of Candidiasis albicans was collected and stored
in lab. After 12 hours, sterile 0.9% saline solution was used to dilute it, resulting in cultures

containing 106 colony-forming units/mL of the bacteria.

Plating diffusion technique: We contrasted a control sample with nanogel that had Itraconazole
& Mometasone added to it. The 1% w/w candidiasis inoculum was created in the petri plates
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with 20 mL of dextrose agar. The candidiasis inoculum was injected into the petri plates in a 200
L volume. After the plates had been inoculated, they were allowed to dry for 30 minutes at room
temperature. Each well was sliced and injected with 75 mg of Itraconazole & Mometasone
nanogel. Well-equipped plates containing Itraconazole & Mometasone nanogel were stored at
36°C/2°C for one day. The microorganisms' inhibitory zone measurements around the wells were

taken, and the outcomes were estimated. For each one, three measurements were taken.

Infrared spectroscopy using Fourier transforms (FT-IR): FT-IR spectrometer was used to
record the FT-IR spectra of Itraconazole and Mometasone in raw, gelatin, and loaded nanogel
forms. With 32 scans per sample, drugs, polymers, and nanogel were all s SEM, or scanning

electron microscopy

SEM, or scanning electron microscopy: Scanning electron microscopy was used to evaluate
the Itraconazole and Mometasone Nano gel’s surface structure and form. The nanogel was
ground into a powder, and the dried powder was sonicated in water (1 mg/ml) for 10 minutes
before being cast onto a glass slide and dried. By using a 10 kV acceleration voltage, a scanning
electron microscope was able to anticipate its shape and surface morphology canned between
4000 cm1 and 400 cm 1.

Average particle size, polydispersity index (PDI): The size distribution and mean particle size of
the Itraconazole and Mometasone nanogel were assessed using the Malvern Master sizer 2000
MS and the polydispersity index (PDI). The prepared samples’ mean particle size and size

distribution were measured in triplicate.

Diffraction of X-rays (XRD): Using an X-ray diffractometer, Gelatin, Itraconazole &
Mometasone raw, and nanogel's structural analysis was completed. 35 mA of current and 40 kV
of voltage were employed covered a spectrum of angles from 5° to 60°. By comparing a small
sample of typical peak heights in the diffraction patterns of the binary or dualistic systems with a

reference, the relative degree of crystallinity (RDC) was determined.

Thermo Gravimetric Analysis (TGA) and Differential Scanning Calorimetry (DSC)
Thermogravimetric analysis was used to assess the heat stability of gelatin, itraconazole &
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mometasone, and nanogel. In a chamber filled with nitrogen, the substance was examined. The
scan was conducted with a flow rate of 20 ml/min at a rate of 9 °C min-1 from the ambient
temperature and escalated to 800°C. Differential scanning calorimetry was used, with heating

rates of 10 °C/min and scanning temperatures of 400 °C.

Studies on Stability: All seven prepared formulations of Itraconazole &Mometasone Nano gel
had their average particle sizes evaluated during stability testing in accordance with ICH
guidelines. Nothing was altered in terms of clarity or look almost everything was the same as it
had been at zero time. The Nano gel's particle size did not change over the course of ambient
storage. The Nano gel's particle size rose under the accelerated storage circumstances,
nevertheless, from 210 nm to 305, 380, and 520 nm at the end of the first, second, and third
months, respectively. This demonstrated that as storage temperature was raised, particle size

increased.

Antifungal activity in vitro: Numerous skin conditions have been linked to Candidiasis
albicans. In order to evaluate the in vitro antifungal activity of itraconazole loaded Nano gel,
Candidiasis albicans was utilized as the reference standard during the research. After applying
Itraconazole & Mometasone Nano gel (2% w/w) to the wells, the mean diameter of the mean
inhibition zone of the plates was measured. Compared to a placebo that didn't contain
mometasone or itraconazole (0.410.04), Nano gel (2% w/w) demonstrated considerable
antifungal activity (34.330.79). Increased physicochemical properties of miconazole following
its inclusion in Nano gel system were substantiated by Itraconazole and Mometasone-loaded
Nano gel has greater in vitro antifungal activity as compared to blank, or having no antifungal

drug.

Average particle size, PDI: The produced PDI Nano gel has average particle sizes in the nm
ranges. Figure 5 depicts the poly dispersibility index. It had a value of 0.337 and was visible in
the outcome, demonstrating that the formulas' particle size distributions were diverse. The size

ranges of the manufactured Nano gel as observed were between 207 nm and 2601 nm.
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If the Nano gel loaded with Itraconazole & Mometasone formed, the X-Ray Diffraction (XRD):
Itraconazole & Mometasone's nano gel diffraction pattern could be distinguished from the
superimposition of each component. Investigation of variations between the solid state and gel

produced can be aided by X-ray diffractometer.

By contrasting the various peak heights in the binary system's diffraction pattern with the
reference, crystallinity has been deduced. The prepared Itraconazole & Mometasone, gelatin, and
Nano gel X-ray diffraction patterns are depicted in figures 6a, 6b, and 6c¢, respectively. The
presence of multiple prominent peaks at the following diffraction angles (2) of 13.0°, 14.8°,
22.4°, 25.4°, 28.5° 30.5° 31.5° and 32.6° in the Itraconazole & mometasone X-ray

diffractogram indicates that crystalline form of the drug is present.

Discussion: In this article, we offer a modified emulsification-diffusion method for creating
biodegradable nanogel that are loaded with Mometasone and Itraconazole. Gelatin was added in
increasing volumes in addition to chitosan, which had previously been used in smaller amounts.
A high-speed homogenizer was used to introduce Nanogel to the aqueous phase at an
approximate 8000 RPM speed. The aqueous phase containing Nanogel was mixed with the
organic solution. After being continuously stirred at 10,000 rpm for 15 minutes, the resulting
dispersion was sonicated for 15-20 minutes. Lecithin, a gelling agent, was added as a result,
creating Nano-dispersion that was later converted into Nano gel (Wu et al., 2010). The created
formulations produced clear Nano gel with good transparency, spread ability, consistency, and
flow properties. The ready formulations demonstrated clear Nano gel with good consistency,

spread ability, transparency, and flow characteristics.

The rheological studies unmistakably shown that viscosity rose as gelatin concentration
increased and vice versa. Accordingly, it was discovered that the viscosity of the Nano gel
formulations was directly related to the amount of gelatin included in the formulas. By using the
plate diffusion method, in vitro antifungal activity was examined. Fungal cultures were first
cultivated before Nano gel was inserted onto the plate. Fungus growth is slowed down by Nano

gel. It was calculated by measuring the average ITZ diameter and adding extra gelatin polymer.
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Studies on the in vitro release of drugs have shown that formulations F1, which contained more
chitosan and had a pH of 7.4, released drugs at a greater rate than formulations with less

chitosan.

According to stability studies, the generated Nano gel was stable under normal storage
circumstances, but they clustered when the temperature was raised. The deep valley in the region
of the produced Nano gel’s FTIR spectrum between 3600 and Stretching vibrations of the free -
OH and -NH amide groups in gelatin and the imidazole group in itraconazole may cause a
frequency of 3000 cm-1. A large valley is formed when -NH stretching vibrations overlay -OH
stretching vibrations. The characteristic Peaks of Itraconazole and mometasone gelatin were
found at 2922 cm-1 and 2850 cm-1, respectively. (C-H stretching).

According to SEM results, some of the manufactured Nano gel was in the shape of clusters,
while Itraconazole & Mometasone had been distributed primarily uniformly throughout the Nano
gel. According to observations, the generated Nano gel’s average particle size ranges were 207
nm, and the resulting poly dispersibility index (PDI) value was 0.337.The medication was found
to be present in a crystalline form, according to the XRD data. The peak intensity of Nano gel
decreased, indicating that the Itraconazole & Mometasone crystallinity had been lost. Gelatin,
which is amorphous in form, was likely present at the time. The creation of a novel co-graft
polymer was confirmed by TGA and DSC analysis. High thermal stability was demonstrated in
the cross-linked Nano gel. The DSC peaks showed that the Nano gel was losing water before
decomposing at about 340°C. It is evident that our process for making Nano gels produces cross-

linked Nano gel that is thermally stable.

CONCLUSION:

A modified emulsification-diffusion process was used to successfully create a topical Nano gel
that was loaded with Itaconazole & Mometasone. The generated Nano gel particles were found
to be spherical through scanning electron microscopy research, however no crystalline drug
structure was found in the finished Nano gel formulation, according to DSC research. Both the
medication and the polymer had been integrated, according to FTIR tests, into the created
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nanogel. The physicochemical characteristics of Nano gel demonstrated its suitability for topical

application. The produced Nano gel’s antifungal efficacy was demonstrated in vitro, slowing the

growth of Candida albicans.

List of Abbreviations:

SEM Scanning Electron Microscopy

P-XRD X-Ray Powder Diffraction

DSC Differential Scanning Calorimetry

FT-IR Fourier Transform Infrared Spectroscopy
uv Ultra-Violet

TGA Thermo Gravimetric Analysis

PDI Poly Dispersibility Index

ITZ Itraconazole

RPM Revolution Per Minute

ANOVA | Analysis of variance
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Figure Legend:

Figure:1- Mometasone Chemical Structure
Figure:2- Itraconazole Chemical Structure
Figure:3- X-Ray Diffraction of Itraconazole
Figure:4- X-Ray Diffraction of Mometasone
Figure:5- SEM Report of Itraconazole
Figure:6- SEM- Report of Mometasone
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Figure: 7- Itraconazole Calibration Curve using a basic UV Spectroscope

Figure: 8- Mometasone Calibration Curve using a basic UV Spectroscope

Table Legend:

Table 1 - Amount of Ingredients taken for formulation development

Table 2 - Preformulation parameters for Itraconazole

Table 3 - Preformulation parameters for Mometasone

Table 4- Solubility of drug in different medium

Table 5- pH of formulations

Table 6- Viscosity of formulations

Table 7- Formulations Spreadibility:

Table 8- Extrudability of formulations:

Table 9- Entrapment efficiency:

Table 10-Absorbance reading of Itraconazole in methanol at A max 262 nm

Table 11-Absorbance reading of Mometasone Furoate in methanol at A max 248 nm
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