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Abstract
Sertaconazole is a BCS class II drug which is generally used as a topical agent in the treatment of various fungal
infections. In order to increase the bioavailability and penetrability of the Sertaconazole nanoparticles were
prepared using high pressure homogenization technique. The various parameters that involves in defining the
quality of the final product are determined using Plackett-Burman design. After analyzing the factors the central
composite design has been implemented to identify the various interactions among the factors selected and the best
formula has been identified. The best formula has been prepared and evaluated for various parameters like particle
size, morphology, zeta potential etc. After successful preparation of the nanoparticles they are lyophilized and
incorporated into the nanocrystal. The Sertaconazole loaded nanocrystal was subjected to various evaluation
parameters. The aloe vera nanocrystal gel has been successfully formulated by incorporating central composite
design
KeyWords:Sertaconazole, high pressure homogenization, Plackett-Burman design, Central composite design,
aloevera-nanocrystal.
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Introduction
Sertaconazole is a imidazole derivative that is used
majorly in the topical form in the treatment of
various fungal infections like atheletes foot, tinea
pedis, dermatitis, candidiasis, keratitis or
keratomycosis caused by many fungal species like
fusarium, aspergillus etc. It acts by inhibiting the
synthesis of ergosterol from lanosterol. [Agut J, et
al.. 1992 May] It acts by inhibiting 14 alphalanosterol demethylase enzyme and stops the
production of ergosterol which plays an important
role in the synthesis of the cell membrane of the
fungi which makes them non-viable. [Croxtall JD, et
al 2009]sertaconazole is a BCS class-II drug which
has high lipophilicity but poor aqueous solubility
[Sharma, A. et al2011]. As a result many schemes
and dosage forms are presented to increase the
solubility of the Sertaconazole are tried. Current
research on Sertaconazole is also focused on to
improve the penetrability of the drug over the skin

as it is majorly administered topically. Researchers
have tried various approaches like nano vesicular
system [Abdellatif, Menna et.al..]hydrogel based
lipid carriers , microemulsion [Naser Tavakoli,
et.al[2019]: Thermosensitive hydrogel containing
sertaconazole loaded nanostructured lipid carriers
for potential treatment of fungal keratitis,
Pharmaceutical Development and Technology,],
nano
sponges[Naser
Tavakoli,
et.al:
Thermosensitive hydrogel containing sertaconazole
loaded nanostructured lipid carriers for potential
treatment of fungal keratitis, Pharmaceutical
Development and Technology]. mucoadhesive
tablets[Harsha G,et.al.2017] nanofibers [Anita Patel
et .al 2012]Liposomes. In our present study we
prepared a sertaconazole topical nanocrystal using
the central composite design to identify various
processes and quality attributes and evaluate the
formed nanocrystal using various evaluation
techniques.
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Materials
Sertaconazole is provided as a gift sample from
Glenmark Pharmaceuticals, Tween 80, SLS, PEG
6000 were procured from Merck, soyalecithin from
Process Agrochem, Madhya Pradesh. Poloxamer
188, 407 were procured from Sigma Aldrich.
Carbopol 474, Paraben were procured from SD
Fine. All other ingredients used were of Analytical
or higher grade.
Methods
Preparation Of Sertaconazole Nanoparticles
Sertaconazole nanoparticles were prepared using
dissocubes or high pressure homogenization
technique. Briefly, coarse powder of sertaconazole
is dispersed in to an aqueous stabilizer solution
using digital homogenizer [UltraTurrax T25, et.al,
Germany] at 8000 rpm about one hour to form
primary Nano formulation. The primary
Nanoformulation was further processed through an
high pressure homogenizer [Panda PLUS 2000, GEA
Niro Soavi, Germany] with three homogenization
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cycles at 250, 700, and 1200 bars, followed by
maximum cycles at 1500 bars. By varying the no. of
cycles of homogenization and keeping process
temperature constant at 25 ºC different particle
sizes of NPs were obtained.
Design of experiment
Three-factor five-level full factorial, 53 Central
composite design [CCD] of Response Surface
Methodology are applied. They are the well-set
approach for optimization of effects of factors,
formulation variables and process parameters of
HPH on dependent responses like particle size,
entrapment efficiency and drug content of prepared
Nanoformulation with a view to developing highly
soluble and stable NPs.[Abdellatif MM et al, 2020].

Quality Target product profile
CPPs & CMAs were picked to achieve the target that
is predefined in this study. The determined CPPs,
CMAs and QTPP are disclosed in Table.
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Table 1: Quality Target Product Profile of Sertaconazole Nanoparticles
2
QTPP
CMAs
CPPs
TPP
Target
TPQP
Materials
Parameters
Formulation type Nanoformulation Particle size
Soya lecithin [mg]
Number of Cycles
PDI
Time of milling
Bioavailability
Enhancement of Saturation
Tween 80 [%v/v]
bioavailability
solubility
Poloxamer 188 [mg]
Drug release
PEG 6000 [mg]
Poloxamer 407 [mg]
* TPQP=target product quality profile; TPP= target product profile; CMA= Critical material Attribute
QTPP= quality target product profile; CPP= critical processing parameter, PDI= polydispersity index.

Risk analysis study by Plackett-Burman
Design
Process variables that affect the CQAs of NPs
formulation were screened by a group of
experiments using Plackett–Burman [PB] screening
design for the development of NPs using wet media
milling. Only main effects can be estimated by the
PB design, Design-Expert [Version 11.0.5.0, StatEase Inc., MN], involving eight independent
variables, generated 12 experiment trials for
Sertaconazle. [ Patil Moreshwar *, et.al Asia 2021]

eISSN1303-5150

Plackett-Burman Design for Sertaconazle
Nano formulation
For estimation of process and formulation variables
for
SertaconazoleNanoformulation
eight
independent variables were screened viz., speed of
high-speed
homogenizer
[primary
Nanoformulation] [X1], time of homogenizer
[primary Nanoformulation] [X2], homogenization
pressure [X3], number of cycles [X4], concentration
of SL [X5], concentration of SLS [X6], concentration
of tween 80 [X7] and concentration of PC [X8]. The
response variables selected were particle size [Y1],
drug content [Y2] and entrapment efficiency [Y3]
based on trials drawn during preliminary batches.
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Table2: Plackett–Burman Design with independent variables and their responses
Factors
Levels
X1

Speed of Homogenizer [Preliminary Stage] [rpm]

High
8000

Low
6000

X2

Time of Homogenizer [Preliminary Stage] [min.]

45

30

X3

Homogenization Pressure [Bars * 1000]

25

5

X4

Number of Cycles

25

5

X5

Concentration of soya lecithin [mg]

30

15

X6

Concentration of sodium lauryl sulphate [mg]

30

15

X7

Concentration of tween 80 [% v/v]

0.30

0.15

X8

Concentration of Sertaconazole [mg]

60

40

Optimization by Central Composite Design
A response surface method, CCD using a five-level
full factorial study was performed to explore the
optimum levels of the variables after following
Plackett–Burman screening design and identifying
critical formulation and process variables. This
methodology consists of two groups of design
points, which include two-level factorial design
points [-1 & +1], axial or star points [- α & + α]
along with center points [0]. Therefore, three
selected independent variables that have the
highest percentage contribution were selected from
PB

design and further studied at five different levels
coded as -α, -1, 0, +1, and + α using CCD.
Optimization of Sertaconazle NPs by Central
Composite Design
After the identification of critical formulation and
process variables using PB screening design, 53
CCD response surface methods were used to
inspect the optimum levels of the variables. This 3
consisted of two groups of design points, which
include two-level factorial design points as -1 and
+1, axial or star points as -α and +α along with
center points as 0.

Table 3: 53 Central Composite Design with factors and their responses
Levels
-α
-1
0
+1
+α
A
Concentration of Tween 80 [mL]
0.10
0.15
0.20
0.25
0.30
B
Concentration of Soya lecithin [mg]
10
15
20
25
30
C
Number of cycles
10
20
30
40
50
NPs was used future for subsequent evaluation
Lyophilization of NPs
Liquid NPs formulations were processed for studies.
lyophilization using a lab freeze dryer. After HPH, Characterization of NPs
NPs were dispersed with an optimized Residual moisture
concentration of cryoprotectant in a glass vial Using Karl Fischer [Vigo – Matic M.D.] titrator
which is semi stoppered with slotted rubber moisture content of dried products was evaluated.
closures and was pre-freeze at -30 ºC for 12 h. The
primary drying was performed at -53 °C for 24 h
Light microscopy
and the pressure maintained was 0.016 mBar. The
Dried samples are seen under ×40 magnification,
secondary drying was performed at 10 °C for 8 h
and using Hyper HAD color video camera the
followed by 25 °C for 4 h by increasing the
photomicrographs were captured using Motic
temperature at a rate of 0.5 °C/min. Finally, the
images [National Optical and Scientific Inc., San
temperature of the cold trap was maintained at -53
Antonio, Texas].
°C during the entire process. Resultant powder of
Factors
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Particle size analysis, entrapment efficiency,
and drug content
Size analysis of fabricated NPs particles were
measured using Zetasizer 300 HAS [Malvern
Instruments, Malvern, UK], while entrapment
efficiency and drug content was determined using
UV-visible spectrophotometer at 260 nm
wavelength, respectively
SEM
SEM studies were done using SEM [JEOL JSM-6360,
Japan] at 20 kV accelerating voltage and high
vacuum. Before analysis, lyophilized NPs were first
placed on two-sided carbon tape and then,
sputtered with gold-palladium alloy up to 3-5 nm of
the thickness.
X-ray Crystallography [XRD]
The XRPD spectra of pure drug, physical mixture
[PM] and optimized NPs were obtained using an Xray diffractometer [Philips analytical XRD, PW
3710] with Cu-Kα radiation [1.54 Å], at 40 kV, 40
mA by passing through a nickel filter.
Differential Scanning Calorimetry [DSC]
The thermal behavior of pure drug, physical
mixture [PM] with excipients and optimized NPs
were studied using a Perkin Elmer 4000e module
controlled by PYRIS Version- 11.1.0.0488
[PerkinElmer, Inc., USA.]. For each analysis, before
heating under nitrogen purging [20 mL/min], the
samples of 1 mg were kept in sealed aluminum
pans, and scanned at a scanning rate of 10ºC/min,
for a temperature range of 30 º C to 350 º C.
FTIR
FTIR of a drug, physical mixture [PM] and
optimized lyophilized NPs were analyzed using the
FTIR spectrophotometer [Agilent CARY 630 FTIR]
to study the compatibility between drug and
stabilizers. Every specimen was analyzed by
keeping them on ATR diamond crystal by pro
software of Agilent resolutions. Every spectrum of
samples was collected from an average of 21 single
scans at 4 cm-1 resolution in the absorption area of
800–4000 cm-1.
Saturation Solubility Studies
Saturation solubility was done with the addition of
a surplus amount of pure drug and optimized
lyophilized NPs in ten ml of distilled water. Then,
samples were agitated using orbital shaker [Remi
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instruments limited, Mumbai] for 48 h at 25 ºC,
then centrifuged to remove the solid content as a
residue and the amount of drug present in the
supernatant
layer
was
analyzed
spectrophotometrically
using
a
UV-visible
spectrophotometer at 260 nm.
Total Drug Content
An aliquot of Nanoformulation [0.5 ml] was dried
by evaporation. Further, in methanol residue was
dissolved followed by filtration using 0.45 μm filter
paper. The samples were then analyzed using a UVvisible spectrophotometer [Shimadzu-1700, Japan]
at λ max of 260 nm. The total drug content [TDC]
and percentage TDC were calculated from
equations 3 and 4.
TDC = [Vol. total/ Vol. aliquot] x drug in aliquot x
100
Entrapment efficiency
Entrapment efficiency [% EE] was determined by
ultracentrifugation of 2 mL of sample for 30 min at
10,000 rpm at 4°C using cold centrifuge [Remi CM
12 Plus, Mumbai]. The supernatant was used to
determine free drug content [FDC]. Obtained
sediment was washed with a 0.1 N NaOH solution 4
to determine surface adsorbed drugs [SAD]. Using
UV-visible spectrophotometer all drug solutions
were quantified in triplicates at 260 nm. Calculated
using given formula,
% EE = TDC – [FDC + SAD]/TAD x 100.
In- Vitro Drug Release
Dissolution studies on pure drug powder and their
optimized NPs were performed using USP type-II
apparatus. Weighed quantities of samples were
transferred into the dissolution apparatus [Electro
lab TDT-08 L, India] containing 900 mL of SGF with
pH 1.2, simulated intestinal fluid with pH 6.8 and
pH 7.4, respectively as a medium. The shaft speed
was set to 50 rpm at medium temperature 37±0.5
ºC. Samples [5 mL each] were withdrawn at 10, 20,
30, 40, 50 and 60 min of time points and the fresh
buffer was added for sink condition maintenance.
The samples were collected and filtered using the
Whatman filter paper [0.25 µm, Whatman Inc.,
USA] and inspected using a UV spectrophotometer
at 260 nm. The release profile of NPs was
correlated with the pure drug.
Preparation Of Nanocrystal Gel
Preparation of aloe-vera extract
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Aloe leaves were cut from the plant and placed
vertically to remove the toxic yellow liquid from the
leaves .This was followed by washing of leaves with
warm water and removal of pulp from the aloe
leaves. The pulp was treated with 0.1N sodium
hydroxide solution to neutralize the acidic aloe. The
pulp was then washed with warm distilled water
followed by its blending and centrifugation to
remove any fibrous/leafy remnants from the
viscous pulp. Sediments were then subjected to
multiple extractions employing water till complete
extraction of mucilage was achieved. The
supernatant and the extracted pulp were combined,
filtered and stored in refrigerator till further use.
Preparation of aloe-carbopol gel [14]
To the viscous aloe extract [50 mL], 1% w/w
carbopol 974 [gelling agent] was added and
allowed to hydrate for 24h. Later, 0.2% w/w
methyl paraben [preservative] was added and
blend was mixed till a homogenous viscous solution
was formed. This was followed by filtration [muslin
cloth] and centrifugation to remove any
undissolved
substance
[if
present].
The
supernatant was then treated with triethanolamine
[TEA] under stirring till a pH 5.5-6.0 was achieved.
This neutralization process results in the formation
of gel, which was later stored in refrigerated
conditions for future use.
Preparation of nano loaded gel
Optimized nano preparation [blank/with drug] was
added to aloe-carbopol gel and stirred to obtain the
homogenous gel [creamy gel; emulgel] with drug
concentration equivalent to 20 mg/g of gel. The gel
was then subjected to sonication and centrifugation
at 5000 rpm for 10 min to remove the entrapped
air bubble and stored in refrigerator till further use.
Physiochemical
Characterization
Of
Nanocrystal Gel [15]
Transparency, smoothness and relative density
The nanocrystal gel [5 mL] was taken in test tube
and evaluated for its transparency by visual
examination. Gel was rubbed between the fingers
and observed for its smoothness, homogeneity or
roughness. The relative density of the gel was
determined by comparing weight of formulation [1
mL] with equivalent weights of distilled water
using relative density [RD] bottle.
pH
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10 g of the sample [blank/drug loaded nanocrystal
gel] was placed in a beaker and the surface pH of
formulation was measured in triplicate using Elico
pH meter.

Moisture content
2 g of aloe-vera based carbopol gel, blank and
Sertaconnazole loaded nano-gel and marketed
preparation Onabet, 2% w/w] were accurately
weighed and kept in desiccator containing
anhydrous calcium chloride. Formulations were
weighed at regular interval of 12h for 3 days or till
a constant weight was achieved and the percentage
moisture loss was calculated using the formula
% Moistureloss
Initialweight − Finalweight
=
x 100
Finalweight
69
Rheology
The rheological behavior of blank and drug loaded
nanocrystal gel was determined using MCR-52
dynamic Rheometer [Anton Paar, Germany]
employing parallel plate geometry PP50 [50 mm
diameter] with a measuring gap of 1.0 mm. Water
loss during the experiment was prevented by 5
covering the shearing geometry with low viscosity
liquid paraffin. Temperature of sample was
maintained at 25°C throughout the study. The flow
characteristic of the gel was determined by
comparing dynamic viscosity of the system with the
shear rate [0-100 s-1] at controlled shear stress
and varying shear stress [0-100 Pa] at controlled
shear rate under isothermal conditions.

Spreadability
250 mg of nano-formulation [aloe-carbopol gel,
blank/ loaded nanocrystal gel and marketed
preparation] was placed on the glass slab using 1
mL syringe and noted for its diameter. Another
glass plate of similar dimensions was placed over it
and was loaded with the weight of 500 g for 5 min
to press the sample to uniform thickness The
increase in diameter [in/cm] of the preparation
was taken as a comparative value for spreadability.
Drug content uniformity
Three nanocrystal gel samples [equivalent to 5 mg
of drug] from varied locations of dispensing
container were taken and dissolved in HPLC grade
methanol. The suspension was slightly heated over
the water bath to allow complete extraction of drug
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followed by its centrifugation at 7000 rpm for 10
min. The supernatant was appropriately diluted
with mobile phase, filtered and analyzed
spectrophotometrically at 260 nm.

Results And Discussion
Design Of Experiment
Risk Analysis by Plackett–Burman Design
PB experimental design is conducted by
incorporating eight factors, at two –levels, with
twelve- run to screen the most significant process
and formulation variables for the fabrication of
SCNPs [sertaconazolenanoformulation].
Following polynomial equation can describe Y1,
Particle size =+291.16667-14.83333*A+8.66667*B-

8.33333*C-1.50000*D-20.00000*E5.66667*F+23.66667*G+5.66667*H
With increased concentration of tween 80 and SC
[sertaconazole] there is a decrease in average
particle size [Y1]. It also decreases with decreasing
speed of homogenizer in the primary NS stage with
an increasing number of cycles with higher
homogenizer pressure. Thus, from all the process
variables, the percentage contribution for average
particle size is the tween 80 concentration [34.97
%], the concentration of SL [24.97%] and the speed
of homogenizer [13.74 %], respectively. The
smallest particle of 221 nm could be achieved by
using 0.15 % v/v of Tween 80, 30 mg of SL with a
homogenization speed of 8000 rpm.
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Fig1: Particle Size [Y1] A] Half-Normal Plot B] Pareto chart
Following polynomial equation can describe Y2,
Drug content = +91.91 + 0.67 * A + 0.42 * B - 1.82 *
C - 0.06 * D - 0.69 * E +1.54 * F - 0.98 * G - 0.47 * H.
Polynomial Equation represents that, drug content
[Y2] was decreased with increased SL

concentration, speed of homogenizer in primary
NPs stage with a decreased time of homogenizer. It
also decreases with increased tween 80
concentrations, SC and SLS.

Fig2: Drug Content [Y2] A] Half-Normal Plot B] Pareto chart
Following polynomial equation can describe Y3,
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Entrapment

efficiency=+88.30417+0.49583*A-
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1.83583*B-1.68750*C+0.12750*D-0.83417
*E0.62417 *F-0.62750*G+0.63083*H
Entrapment efficiency [Y3] was decreased with an
increasing concentration of SC, followed by
increasing the time of homogenizer and the number
of cycles of homogenization. It also decreases with
increased concentration of tween 80, soya lecithin
and SLS, followed by the increasing pressure of
homogenizer and speed of homogenizer,
respectively. From all the process variables, the

percentage contribution of concentration of soya
lecithin [6.82 %], time of homogenizer [33.02 %]
and homogenizer pressure [27.90 %] influences
entrapment efficiency, respectively. Thus, to
achieve 92.46 % of entrapment efficiency in SCNPs,
experiments can be performed by using 30 min of
homogenization, 15 mg of soya lecithin with
homogenization pressure of 5000 Bars.
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Fig3: Entrapment efficiency [Y3] A] Half-Normal Plot B] Pareto chart
Table 4: Plackett–Burman experimental design matrix with observed values of response variables
X1
Bat
[rpm
ch
]

X2
[min.]

X3
[Bars*1000
]

X4

X5
[mg
]

X6
[mg
]

X7
[mg
]

X8
[mg
]

Y1*
[nm]

Y2*
[%]

Y3*[%
]

01

1

-1

1

1

1

-1

-1

-1

221

90.67

90.57

02

-1

-1

-1

-1

-1

-1

-1

-1

324

92.78

92.46

03

-1

-1

1

-1

1

1

-1

1

234

89.99

88.16

04

-1

1

-1

1

1

-1

1

1

351

90.01

89.62

05

1

1

-1

1

1

1

-1

-1

230

95.89

85.61

06

-1

-1

-1

1

-1

1

1

-1

316

94.78

90.61

07

-1

1

1

1

-1

-1

-1

1

298

89.19

85.09

08

-1

1

1

-1

1

1

1

-1

313

90.67

80.91

09

1

1

1

-1

-1

-1

1

-1

309

89.45

85.88

10

1

-1

-1

-1

1

-1

1

1

278

90.11

89.95

11

1

1

-1

-1

-1

1

-1

1

298

98.76

91.7

12

1

-1

1

1

-1

1

1

1

322

90.56

89.09
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Table 5: ANOVA analysis for response variables in Plackett – Burman design matrix
Factors
Y1: Particle size[nm]
Y2: Drug content[%]
Y3:
Entrapment
efficiency [%]
p value
β
0
A

B

C

D
E
F
G
H

p value

% Contribution

0.077

%
Contributi
on
-

0.3613

-

13.74

0.187

5.33

0.5725

2.41

0.3769

4.69

0.360

2.14

0.1014

33.02

Homogenization
pressure*[Bar*1000
]

0.3931

4.34

0.0190

39.35

0.1208

27.90

Number of cycles*

0.8693

0.14

0.8974

0.036

0.8813

0.16

24.97

0.1806

5.54

0.3659

6.82

2.00

0.0296

28.16

0.4847

3.82

34.97

0.0888

11.33

0.4825

3.86

2.00

0.3183

2.62

0.4804

3.90

Constant
Speed
homogenizer*
[rpm]
Time
homogenization
[min.]

of
of

p value

0.2454

%
Contributi
on
-

0.1747

Concentration
of
Soya lecithin [mg]
0.0969
Concentration
of
SLS* [mg]
0.5472
Concentration
of
Tween 80*
0.0664
[mg]
Concentration
Of
0.5472
Sertaconazole* [mg]

8
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*Not included in the model of drug content, entrapment efficiency and particle size
Table 6: Results of optimized batches obtained from an overlay plot of Design expert software
Optimized
batch

Independent
variables
A

B

C

Dependent variables
Observed value
Y1

Y2

Predicted value
Y3

Y1

Y2

Y3

HSCNP1

0.151 15 28 219±0.25 93.52±0.55 99.01±0.45 220.148 87.139 98.79

HSCNP2

0.141 15 29 235±0.31 91.41±0.54 98.68±0.48 236.492 91.076 98.77

HSCNP3

0.159 15 31 250±0.37 92.23±0.45 98.52±0.52 252.009 93.770 98.79
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A = Tween 80 concentration [mL]; B= pH and viscosity
Concentration of soya lecithin [mg]; C = no. of Results of pH and viscosity of the NPs are reported
cycles; Y1= Particle size [nm]; Y2 = Drug Content in Table
[%]; Y3 = Entrapment efficiency [%]
Characterization of Nanosuspension
Table 7: pH and viscosity of optimized nanoformulation
Batch
HSCNP1
*Standard deviation [n=3]

pH*

Viscosity [cps]*

7.12±0.13

0.9256± 0.21

Scanning Electron Microscopy [SEM]
Thus SEM pictures confirm that the larger scaly
particles of setraconazole were successfully
converted to nearly elongated, smaller sized

nanoparticles with a smoother surface on size
reduction. The size of HSCNPs particle was
increased to a lesser extent but smaller than PC,
after lyophilization.

9

Fig4: SEM image of Sertaconazole nanoparticle
DSC
The results of the DSC analysis are displayed in

eISSN1303-5150
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Figure 5.Coarsesertaconazole powder showed a
sharp distinct endothermic peak at 161.41 °C.
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Fig5: DSC thermogram of Sertaconazole pure powder

Fig6: DSC thermogram of Sertaconazole nanoparticles
between 2θ of 10.66° and 32.36°, indicating its
highly crystalline nature. PM demonstrated two
X-ray powder diffraction [XRPD]
Five sharp characteristic diffraction peaks of reflections at 2θ of 20.52° and 21.66° with the
diffraction exhibited by SC at 2θ of 13.54°, 15.36°, lowest intensities compared to SC and HSCNPs.
16.5°, 18 °, and 19.42° and several short peaks were
10
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Fig7: XRD of Sertaconazole pure powder

Fig7: XRD of Sertaconazole nanoparticles

eISSN1303-5150

www.neuroquantology.com

NEUROQUANTOLOGY | SEPTEMBER 2022 | VOLUME 20 | ISSUE 11 | PAGE 65-79| DOI: 10.14704/NQ.2022.20.11.NQ66008
Polepalli Sindhuri et al / Design Formulation And Evaluation Of Sertaconazole Nanocrystal Loaded In Aloevera Gel Using Central Composite Design

Zeta-potential
The zeta of reconstituted HSCNPs, was -19.3 ± 6.73

indicating physical stability of the developed
nanosystem.

Fig8: Zetapotential of Sertaconazole nanoparticle
FTIR
The characteristic peak at 1356.175 cm-1,
1283.928 cm-1
and 1058.227 attributed to C-H

deformation of –CH2-CO- group, C-O stretching and
O-H deformation [in-plane] of a secondary alcohol,
and C- O stretching of aryl alkyl respectively.
75
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Fig 9: FTIR of Sertaconazole pure powder
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Fig 10: FTIR of Sertaconazole nanoparticle
Saturation Solubility Studies
The solubility of saturation of HSCNPs was
985.95±0.040.While solubility of saturation for
coarse
Sertaconazole
powder
was
165.61±0.02.Here the solubility of saturation of
Sertaconazole in NS form is increased by 5.95 folds.
This is because of the decreased size of particles
and the enhanced surface area of NPs as compared
to pure drugs

In-Vitro Drug Release
The rate of SC and HSCNPs dissolution was 25.375±
0.063% and 96.313 ± 0.054% within 60 min in SIF
pH 6.8 respectively. While in SIF pH 7.4 showed
20.533± 0.011% and 97.883± 0.060% release and
in SGF pH 1.2 showed 26.199± 0.04% and 95.101±
0.025% release respectively.
12
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Fig 10: Drug release profile of Sertaconazole nanoparticles in pH6.8
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Fig 11: Drug release profile of Sertaconazole nanoparticles in pH67.4

13
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Fig 12: Drug release profile of Sertaconazole nanoparticles in pH1.2
Physiochemical
Characterization
And
Evaluation Of Hscnps Gel
Physiochemical
characterization
of
nanocrystal gel
Physiological Properties
The nano-gel formed was found to be lump free,
homogenous creamy preparation with smooth
texture. Relative density with respect to water, as
determined by specific gravity bottle, was found to
be 0.98. pH of the blank and drug loaded gel was
found to be 6.34 and 5.87, respectively. The

closeness of pH of preparation to that of skin [~5.5]
indicated better skin tolerability of nano gel
during chronic treatments.
Moisture content
Blank and drug loaded nanocrystal gel exhibited
higher moisture content in comparison to marketed
preparation, ONABET-2% w/w indicating the
ability of nanocrystal gels in maintaining a skin
hygroscopicity and preventing the incidence of
skin dryness.

Table 8: Physiological characteristics of optimized Sertaconazole loaded nanocrystal gel.
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Sample

Moisture content [%]
mean±SD
Spreadability [cm] mean±SD

Aloe-carbopol blank gel
Blank NPs
HSCNPS Gel

85.9±2.73
70.4±1.64
73.0±1.78

Marketed cream [2% Onabet]

50.0±1.24

Rheology
The rheological behavior plays an integral part in
evaluating the overall efficiency and clinical
applicability of transdermal/topical formulation.
The rheological behavior of blank and drug loaded
NPs gel at 25°C. The viscosity v/s shear rate plot

4.5±0.42
4.3±0.51
4.5±0.37
3.9±0.39
depicts a decline in the viscosity values of gel with
an increasing shear rate indicating the system to
exhibit non-Newtonian shear thinning behavior.
The rheological profile of NPs gel indicated its ease
in applicability and spreadability over the topical
surface.

14
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Fig 11: Effect of shear rate on viscosity of nano-preparation
Spreadability
Spreadability of NPs gel was found similar to that of
aloe-carbopol gel and blank NPs gel while exhibit a
higher spreadability in comparison to marketed
preparation. This indicated the better topical
applicability and patient compliance achieved
through nanocrystal.
Drug content uniformity
Drug content of NPs gel collected from different
portions
of
a
batch,
analyzed
spectrophotometrically [n=3] on UV, was found to
be >97%. This indicated the homogeneity in drug
distribution within the formulation.
Summary And Conclusion
Sertaconazole nanoparticles are prepared by using
dissocubes or high pressure homogenization
technique. Plackett-Burman design is used to
identify the various quality attributes and factors

eISSN1303-5150

influencing them eight factors [X1 to X8] are
selected according to literature review and
previous knowledge, 3 response variables [Y1 to
Y3] and two levels were plotted with different
number of cycles. Among them the three important
factors were selected they are Tween 80
concentration, Concentration of soya lecithin and
no. of cycles. Based on the above three factors the
central composite design was drawn using 5 levels
and particle size, entrapment efficiency, drug
content as quality attributes. The best performing
formulation was selected and evaluated for
observed for predicted and experimental values.
Finally, the best formulation was selected and
proceeded for lyophilization. The nanoparticles
were loaded into aloe vera gel and evaluated for
various parameters.
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