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	 This research was aimed with the development of antipsychotic drug delivery 
for olfactory administration which could deliver drug to the brain. Amisulpride is a 
psychoactive drug that belongs to the benzamide derivatives class. It enhances dopaminergic 
neurotransmission by inhibiting presynaptic dopamine D2/D3 auto receptors selectively at 
lower dosages. The nanosuspension was prepared by media milling technique for nose to brain 
delivery. The nose to brain delivery developed an effective route to bypass the BBB and deliver 
the drug to the brain. Factorial design was used for the designing and optimizing formulation 
based on various process and formulation factors. The optimized batch further analyzed to 
determine particle size, PDI, zeta potential, and drug content. With appropriate selection of 
process parameters like speed and bead amount. The media milling method is one of the effective 
methodology to reduce particle size and with the help of stabilizers nanoparticles could be 
stabilised. The average particle size range of nanosuspension batch was observed 100-150 nm 
with a polydispersity index of 0.0927, Zeta potential +39.14 mV and drug content 88.12 ± 2 
%. Intranasal administration is a promising alternative for bypassing the blood-brain barrier, 
reducing the adverse effects, and lowering the doses.
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	 At present majority of the antipsychotics 
are available to use with oral and injectable route. 
There is a requirement of alternative route to 
improve patient compliance and bioavalability1.
The need for option in contrast to oral route is 
obvious in cases where a patient is not in treatment 
receiving mode, not able to swallow or suffer from 
gastrointestinal upset. Many antipsychotic drugs 
are inappropriate with oral route due to less efficacy 
as a result of gastrointestinal metabolism, hepatic 
first-pass metabolism, and enzymatic breakdown 

in the gastrointestinal system. Besides, injectable 
formulations are not practically possible for 
all drugs because of aqueous solubility and 
unfavourable physical properties 2. Psychosis can 
be characterized with positive and negative signs. 
Positive appearances address over-production 
or distortion of normal function (for example 
hallucination, delusion, and disturbing speed). 
Negative appearances address absences of ordinary 
capacities, for example, smoothed effect a violation 
and diminished speech (i.e., alogia)3.
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	 Amisulpride exhibit antipsychotic 
activities by selective binding to dopamine D2 
and D3 receptors in the limbic system. It is used 
in the treatment of psychosis, neurotics, productive 
schizophrenia dysthymia. Regardless, amisulpride 
(AMP) is a poorly water-soluble drug, so solvency 
is the principal constraint for oral bioavailability. 
Amisulpride is a drug that has been approved for the 
treatment of both acute and chronic schizophrenia 
symptoms that are either positive or potentially 
negative4. Advantages and disadvantage associated 
with nasal delivery are listed in (Table.1) 5, 6 & 7

	 Nasal route allows the drug to quickly 
absorbed without the biotransformation.5,6 
Olfactory nerve and trigeminal nerve aids direct 
access of drugs to the brain by circumventing the 
blood brain barrier (BBB).8 The veins providing 
blood to the brain have efflux transporter located 
at endothelial cells.9

	 Nose to the brain drug delivery is by direct 
and indirect route. Direct route is via olfactory 
way bypassing BBB and indirect transport 
via blood brain barrier.10 Several formulation 
strategies are available to deliver drug via nasal 
cavity bypassing BBB.10,11 Devices like “Via 
Nose electronic atomizer” and “Opti Nose bi-
directional delivery system” are available for 
such delivery11. Nasal retention of solution is a 
prime requisite for which fine spray is alternative12. 

Other objectives are to achieve good permeation, 
and bypass efflux transport.13, 14 Nasal formulation 
includes solubilizers, penetration enhancers, 
mucoadhesive compounds or viscosity enhancing 
agent, or thermo responsive substances to improve 
the drug residence time. Some approaches where 
drug is encapsulated in nano size carriers that, 
facilitate brain transport compared with drug 
dispersions.15,16,17

	 Around 40% of the drug molecules 
are unused by the pharmaceutical industry 
due to insufficient aqueous solubility of active 
pharmaceutical ingredients.18,19 Some molecules 
have better availability in systemic circulation but 
have lesser concentration at central nervous sytem.20 

Coupling the benefits of nanocapsulation enhances 
drug loading, improved transport, minimize drug 
requirement with these benefits intranasal delivery 
empowers the testing of recently rejected APIs.21  

Specially designed devices are available for nasal 
drug delivery for example mucosal atomizer 

device. In this device when a medicine is sprayed 
into the nose, it is rapidly absorbed through the 
inner surface of the nose, without delay, into the 
blood.22 In Opti nose bi-directional delivery system 
the revolutionary mechanism of motion is used. 
Opti nose design allow broad, steady drug deep 
in the nasal passages, leveraging the mucosal 
surfaces as a possible goal for the remedy of local 
and systemic effects.23

 
METHOD

Chemicals and reagent used
	 Amisulpride was gifted from Sanofi 
India Limited Goa, glycerine (Research Lab and 
Fine Chem. Industries), Poloxamer 407(Glenmark 
Pharmaceuticals Ltd R and D centre, Sinner), 
Sodium hydroxide (Thomas Baker, Mumbai), 
potassium dihydrogen phosphate (SDFCL, 
Mumbai). All ingredients and solvents utilized 
were of analytical grade.
Preformulation studies
	 The received sample of Amisulpride was 
subjected to a preformulation study.24 For meting 
point determination small amount of drug was 
placed in the capillary tube which was previously 
sealed on one side, tied with a thermometer 
which was placed in a Thiele tube in which liquid 
paraffin was added and Thiele tube arm heated with 
Bunsen burner. The sample was observed and the 
temperature range between which sample starts 
melting was noted as melting of the sample.
UV visible spectrometric method for analysis
	 Amisulpride stock solution was prepared 
in methanol (100ìg/ml) and phosphate buffer 
solution (PBS 6.5). Dilutions were prepared with 
solvents within 2-10 ìg/ml. Analysis was done by 
in the range 200 to 400 nm by using a UV visible 
spectrometer (V630Jasco, India). 24 This calibration 
graph was used for the estimation of drug during in 
vitro drug release studies and saturation solubility 
studies.25

FTIR analysis 
	 FTIR spectrophotometer (Shimadzu 
Co., Japan) was used to record the spectrum of 
formulation components. The drug:  KBr, (1:9) 
was used for analysis. FTIR spectrum helps to 
elucidate structural interpretation and functional 
group interpretation as well as interactions between 
components.26,28
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Formulation of nanosuspension 
	 Nanosuspension was formulated by using 
the media milling. Glycerine was dissolve in water. 
Poloxamer 407 was added to above glycerine and 
water solution. Add milling media (Zirconium 
bead) with specified quantity in vial and stirred 
them using magnetic stirrer. Drug was dispersed 
in above solution by slow addition.This mixture 
was stirred using magnetic stirrer and stirred for 3 
hour at 1500-2000 rpm.27,28

Trial batches using media milling method
	 Trial batches prepared with media milling 
are mentioned in table 2. Formulation variables 
were polymer and surfactant. Process variables 
were time and speed of magnetic stirrer.
Optimization of formula by 3 factors and 2 levels
	 The ideal nanosuspension composition 
was established using the experiment’s design. The 
nanosuspension was assessed for Zeta potential, 
particle size distribution, and particle size. In the 
formulation, poloxamer 407 was utilized as a 
stabilizer. Effect on particle size was noted as a 
dependant variable. For experimnetal optimization, 
Design Expert®12 was used. 3 factors 2 levels 
factorial design was used to analysed the effect. 
The factor selected were Poloxamer 407, bead 
(gm), and milling speed (RPM) with the level of 
-1, +1 (low and high). Poloxamer 407 concentration 
0.05 and 0.1%, bead with 10 and 12 g and speed 
with 1000 and 1200 RPM. Batch composition 
is mentioned in table 3. ANOVA was applied to 
analyze statistical significance at p<0.05.29,30

Characterization of nanosuspension
Determination of pH
	 A pH probe was then inserted into 
approximately 20 ml formulation to measure its 
pH, reading was displayed on the digital pH meter 
from Systronics (India).31

Determination of polydispersity index and 
particle size
	 NANOPHOX (SYMPATEC Germany) 
instrument was used to measure polydispersity 
and average particle size of the nanosuspension. A 
laser beam is used to illuminate the sample, and as 
it scatters, the light’s intensity varies at a rate that 
depends on the particle’s size at 25°C using a small 
volume disposable polystyrene cuvette.28,31 this 
method involves principal of dynamic scattering 
of light.

Determination of zeta potential
	 Zeta potential was measured using 
Beckman Coulter equipment. The surface charge 
and potential was measured.29

Characterization by DSC 
	 DSC guides about the amount of heat 
absorbed or emitted by the sample, and to assess 
any polymorphic transformations that could occur 
during processing steps. The shifting of melting 
temperature can be detected with the use of DSC. 
DSC measurement of pure drug and the optimized 
formulation was performed. The samples were 
dried and 2-5mg sample was precisely weighed 
and placed for further analysis.32

Determination of drug content of nanosuspension
	 From the nanosuspension batch 1 ml was 
diluted with methanol filter with Whatman filter 
paper (0.45 ìm). The material was examined using 
a UV spectrophotometer at a maximum 226nm 
wavelength. Equation (1) helps to determine the 
total drug content (TDC): 33

TDC = (volume Total)/(volume of Aliquot)× Drug 
amount in aliquot ×100 
	 ...(1)
In vitro Diffusion study
	 Franz diffusion cells with a 16 ml volume 
capacity was used. A dialysis membrane (MWCO 
12,000g/mol.) used for as media to asses drug 
transport with the nanosuspension equivalent to 
5mg of Amilsulpride. Dialysis membrane was 
positioned between donor compartment and 
receptor compartments. The magnetic stirrer 
was kept at a temperature of 37°C and swirled 
constantly at 100 RPM. PBS 6.5 was added to the 
receiver compartment, and samples were taken out 
at regular intervals and replaced with new medium 
in the same volume. Drug release was measured at 
226 nm.34,35

Ex-Vivo Diffusion study
	 For the optimized batch (F8), diffusion 
release was performed on goat nasal mucosa. The 
mucosal membrane functions as a permeation 
membrane for the diffusion of drugs.36 The diffusion 
medium, PBS 6.5, was swirled continuously at 100 
RPM on a magnetic stirrer kept at 37°C. At regular 
intervals, the sample was taken out and the same 
volume was added to a new medium. Using a UV 
spectrophotometer, the material was evaluated at 
226 nm. 34.
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Histopathological study
	 Nasal irritation or cell wall damage after 
intranasal administration of product could be check 
by histopathological analysis on excised goat nasal 
mucosa. From the local slaughterhouse  excised 
goat nasal mucosa was obtained and placed in PBS 
6.4. It was washed with PBS and divided into three 
symmetrical parts. Using 70% isopropyl alcohol as 
a positive control on the first, PBS 6.4 as a negative 
control on the second, and the formulation on 
the third, the first was treated. All samples were 
treated for 1 hour with phosphate buffer solution, 
followed by 24 hours of immediate storage in 
10% formalin solution. In order to dehydrate the 
material, replace the formalin solution with 70% 
ethanol after 24 hours and placed at 4°C. Using 
a microtome, sliced dehydrated sections with 
thickness of 5mm and placed in agar and paraffin. 
Staining was done with haematoxylin dye and eosin 
dye mixture further observations under microscope 
(TUCSENUSB2.0H) for any significant change.37,38 
Stability study
	 The stability study was conducted in 
accordance with ICH standards. The final mixture 
was tested for stability, and it was sealed in 
borosilicate glass vials, which were then held at 
40°C/2°C/75%RH5% for six months.38

RESULTS

	 The drug was observed for colour, odour, 
and melting point. In melting point, physical 
changes such as solid to the liquid form of pure 
drug/API were observed and compared with their 
standard reference values. By comparing practical 
and reference values it was observed that the given 
sample of Amisulpride was pure. The reported ë 
max of Amisulpride in methanol, distilled water 
and PBS 6.5 was 226 nm. The calibration curve is 
found to be linear and the coefficient of regression 
is in the acceptable range. All the calibration plots 
followed Lamberts Beer’s law. 24,26

Solubility analysis
	 Amisulpride poorly dissolves in PBS 6.5. 
Solubility results are mentioned in table 4. Rise in 
the drug’s solubility is a result of nanosizing. In 
water and PBS 6.5, solubility of drug increases 
by 10-15 and 9-10-fold, respectively. This occurs 
as a result of media milling techniques that 
use various polymers and surfactants to reduce 
particle size. Surfactants aid in lowering the drug’s 
hydrophobicity39. The increase in surface area 
caused by the reduction in particle size enhances 
the particle surface exposure to the medium. 

Table 1. Trial Batches using media milling method

Batch	 Drug 	 Polox. 188 	 Polox. 407 	 HPMC 5Cps 	 Glycerol 	 Water q.s 	 Beads	 Speed
No.				    % w/v			   gm	 RPM

T1	 0.1	 -	 0.1	 0.1	 -	 100	 10	 1000
T2	 0.1	 -	 0.05	 -	 -	 100	 10	 1000
T3	 0.1	 -	 0.1	 -	 0.1	 100	 12	 1000
T4	 0.1	 0.05	 0.05	 -	 -	 100	 10	 1000
T5	 1	 -	 0.1	 -	 0.1	 100	 12	 1000

Table 2. Composition of nanosuspension by 23 level factorial designs

Batch	 Amisulpride	 Glycerol	 Polox. 407	 Bead	 Speed
		  %w/v		  gm	 RPM

F1   	 1	 0.1	 0.5	 10	 1200
F2	 1	 0.1	 1	 10	 1200
F3	 1	 0.1	 0.5	 12	 1200
F4	 1	 0.1	 1	 12	 1200
F5	 1	 0.1	 0.5	 10	 1000
F6	 1	 0.1	 1	 10	 1000
F7	 1	 0.1	 0.5	 12	 1000
F8	 1	 0.1	 1	 12	 1000
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Table 3. Solubility study of Amisulpride

Sr. No	 Solvents	 Amisulpride 	 Solubility of Nanosuspension 
		  Solubility 	 Formulation (Optimized batch) 
		  (mg/ml)	 Solubility (mg/mL)

1.	 Water	 0.0291 ±0.15	 0.312 ±0.25
2.	 PBS 6.5	 0.0379±0.19	 0.355±0.27

Fig. 1.  DSC thermogram of a) Amisulpride b) Optimized batch

Fig. 2. FTIR overlay spectra of drug, poloxamer 407 and physical mixtur

FTIR analysis
	 Amisulpride’s melting point was 
determined to be 129.69 °C. The spectrum of the 
medicine reveals a sharp endothermic peak and a 
fast decline in heat flux, indicating that the drug has 
melted. Amisulpride’s real melting point is between 

128 and 130 °C. We conclude that amisulpride 
is in pure form since the spectrum indicates that 
melting begins around 126.01 °C.Figure 2 depicts 
the well-characterized transitions in the FTIR 
spectrum of the improved formulation at 149.2° 
C. Amisulpride’s real melting point is between 
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Table 4. Experimental design summary

Factor	 Units	                           Actual		                        Coded
Level 	 -	 Low	 High	 Low	 High

A- Speed	 RPM	 1200	 1500	 -1	 +1
B- Bead	 Gm	 10	 12	 -1	 +1
C- Poloxamer 407	 %	 0.05	 0.1	 -1	 +1

Table 5. Predicted Results and experimental results

Parameter	 Desired 	 Predicted 	 Experimental 	 Residual 
	 value	 response	 response	 error

Particle size 	 <250	 128.672	 130.001	 1.032%
(nm)

Fig. 3. a) Pareto Chart, b) Cube Plot

128 and 130 °C. Amisulpride’s peak shift to 
an exothermic peak is the result of a change in 
physical state brought on by the media milling 
process, which aids in particle size reduction. We 
can infer that the pure drug’s amorphous character 
was transformed into a crystalline one with the 
application of thermal energy.32 

Optimization by 3 factors and 2 level factorial 
designs
	 The study employed a 3 component and 
2-level factorial design. All 8 probable pairings 
were the subject of experimental tests. The 
components shown in figure 3 were the speed 
(RPM) (X1), bead (X2), and amount of stabilizer 
concentration (X3). Utilizing optimization tools 
like Design Expert 12, the statistical optimization 

procedure was carried out. Design summary by 
factorial design is mentioned in table 5. Final 
equation for particle size showing coded factor is 
equation 2.

Particle Size = +77.19+40.48*A-19.53*B-22.30* 
C-2.36*AB +0.41*AC +20.53*BC+1.35* ABC	

...(2)
	 The biggest impact on the particle size 
of nanosuspension is caused by speed (Factor A) 
and the interaction between (Factors B and C), 
according to the specified criteria. The particle 
size reduces as we increase speed, which has a 
negative impact on the particle size. Also, with 
the decrease in the amount of Poloxamer 407, 
there is a reduction in particle size observed. 
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Fig. 4. Interaction plot factors a) Factor AB Factor BC, b) Factor BC Factor AC

Fig. 5. a) Counter Plot and b) 3D surface showing response of particle size with respect to RPM and Bead

Predicted and experimental results of particle size 
in   nanosuspension were given in table 6.
	 Interaction occurs when the response is 
distinctive depending upon the settings of two 
variables. It indicates that the effect of one factor 
relies upon the level of the other. From the below 
figure of interaction between factors AB and 
AC, it is observed that two planes are parallel to 
one another which means there is no interaction 
observed between factors but with the factor BC 
observe that there is the interaction of factors B and 
C the change is in the positive direction. The effect 

of change in particle size is dependent on the level 
of Bead and Poloxamer 407. (fig. 4)
	 The effect of RPM, Bead and particle 
size was studied as shown in the 3D plot and 
counterplot. From the counterplot and 3D plot, 
we observed that at a low level of RPM and Bead 
there is more particle size. At the point when the 
level is increased, there is a reduction in particle 
size observed. So, RPM, Bead shows the opposite 
effect on particle size. (Fig. 5)
	 As per statistical data, 100 solutions were 
obtained from optimization software. Formulation 
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Fig. 6. PDI, Particle Size of F8 Batch

Fig. 7. Zeta potential of optimized batch

F8 showed lesser particle size and optimum zeta 
potential.(fig.9) The experimental results were 
compared with the predicted response and residual 
error was calculated. Lower percentage of error 

indicates that results given by the software are 
appropriate in accordance with the predictions39.

% Error = [(Experimental value - Predicted 
value) / Predicted value ] × 100

...(3)
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Table 8. Accelerated stability study of Optimized nanosuspension (F8)

Temperature and humidity	 Parameter	 Months (3)

40°C±2°C;75% ± 5%RH	 Drug content (%)(F8)	 89.73 ± 0.940
	 Drug release (%)(F8)	 88.03 ± 0.156
Room temperature (25°C)	 Drug content (%)(F8)	 90.17± 0.093
	 Drug release (%) (F8)	 87.83± 0.068

Table 6. Characterization of F8 batch

Formulation 	 Particle 	 Polydispersity 	 pH 	 Drug 	 In vitro
	 size(nm)	 index		  content (%)	 % release

F1	 95.77	 0.0930	 4.9± 0.3	 90.54± 3.048	 76.20± 0.669
F2	 12.01	 0.6744	 5.6± 0.4	 86.21± 1.256	 7.150 ± 1.243
F3	 23.08	 0.3119	 5.8± 0.2	 93.29± 1.990	 7.150 ± 1.243
F4	 16.01	 0.3185	 6.6± 0.1	 88.76± 3.052	 8.207± 1.243
F5	 183.88	 0.0943	 5.7± 0.3	 92.15± 2.149	 8.079± 0.642
F6	 95.78	 0.0923	 5.3± 0.2	 95.31± 1.756	 8.465± 1.536
F7	 93.79	 0.0919	 5.7± 0.8	 89.10± 1.990	 7.540± 0.642
F8	 99.15	 0.0927	 6.1± 0.2	 91.96± 2.149	 8.812± 0.954

Table 7. Ex-Vivo permeation study of F8 
batch

Time (min)	 Drug release (%)

5	 35.75327± 1.048
10	 42.15673± 1.667
15	 50.95204± 2.934
30	 63.87367± 2.905
45	 79.87833±1.463
60	 87.68449± 1.193

Fig. 8. Histopathological study of nanosuspension (A,B,C)

Evaluation studies of formulation
PDI and Particle size
	 Particle size has been reduced using 
the media milling technique. By altering the 
formulation and process parameters, particle size 
can be reduced. The ideal size range for drugs 
being delivered to the brain is <300 nm 41. Batch F8 
displays a lesser size 99.15 nm with PDI 0.0927, 
speed of 1500 RPM, 0.1% poloxamer 407, and 12 
gm of the bead. The uniformity in size increases 
as the polydispersity index decreases. 



118Kakad et al., Biosci., Biotech. Res. Asia,  Vol. 21(1), 109-121 (2024)

	 Value of PDI 0.0927 narrow size 
distribution is confirmed. A crucial parameter 
that can be used to evaluate the stability and 
biopharmaceutical properties of nanosuspension 
is particle size distribution. The small size of 
gives a larger surface area for absorption of drug 
via biological membrane. 29,31 Figure 6 showed 
PDI, Particle size, drug content, pH, in vitro % 
drug release of optimize batches of nanosuspension 
is mentioned in table.7 Intranasal pH ranges 
are between 4.5 and 6.5. If formulation pH is 
within same range, it will prevent irritation after 
application.42 Batch B8 showed pH 6.1.
Zeta Potential of optimized batch
	 Zeta potential of disperse particles 
should be more than 30 mV for better stability; 
however, the range should be 20mV to 30mV. 
The Zeta potential of F8 batch was found to be 
+39.14 mV. It is important parameter to measure 
long-term stability of dispersions. To create a 
stable nanosuspension, stabilizer, surfactant, 
and polymers were combined to reduce particle 
aggregation. (fig.7)
Drug content
	 Drug content of nanosuspension is given 
in (Table.7). It is found within 86-95%.  F8 batch 
shows 91.96 %. Drug content is observed less 
because of human error during processing, milling 
and transfer of batches.42, 43, 44&45

In-vitro diffusion study
	 The formulation batch F8 with a smaller 
particle size exhibits higher diffusion, according 
to the diffusion analysis. In 60 minutes, a 
nanosuspension with particles that are 99.15 nm 
in size reveals an 88.12% drug release. Results 
are displayed in table 7. The drug’s crystalline 
state is changed to amorphous by media milling 
(zirconium beads), which increases solubility by 
reducing particle size and increasing surface area. 
This also aids in improving drug diffusion from 
the membrane and improving bioavailability. Four 
models -Zero, first order, Higuchi, and Korsmeyer-
Peppas Model) were fitted with the drug release 
kinetic data. The Higuchi model yielded the highest 
R2 value.32,42&44

Ex-Vivo study
	 Excised goat nasal mucosa was subjected 
for an ex-vivo study. Formulation F8 was used in 
this study.The nasal membrane was permeable to 
87.68% of drug releases. The medication diffuses 

more quickly across nasal mucosa, and its overall 
percentage diffusion is lower than its diffusion 
across the dialysis membrane. It’s possible that 
the goat nasal mucosa’s closely bonded epithelial 
cells account for the reduced permeation. Given 
that mucociliary clearance occurs quickly in vivo, 
high mucosal permeability is desirable. takes the 
medication out of the nasal mucosa. The nasal 
membrane will be more permeable the smaller 
the particle size. This may enable the transcellular 
delivery of nanosuspension to the brain from the 
olfactory and trigeminal nerves.41 Results are 
mentioned in table 8.
Histopathological study
	 In order to make sure that the nasal 
mucosa is not significantly harmed by the 
improved nanosuspension formulation and that 
the epithelial cells are arranged sequentially, 
a nasal histopathology observed. Figure 8.A, 
positive control sample in 70% IPA isopropyl 
alcohol exhibits damaging effect to epithelial cells, 
causing them to get detached from the membrane 
and distort their normal order in comparison to the 
negative control sample figure B. After receiving 
treatment with nanosuspension, epithelial cells 
showed no discernible signs of deterioration. 
Showing no harm to nasal cell linings shown in 
figure C.38,42 
Stability study
	 For three months, stability chamber 
conditions were maintained at 75% ± 5% relative 
humidity and 40°C ± 2°C. Drug content and drug 
release were examined. Formulation batches 
were examined after three months results shown 
in table 9. From the investigation, it did not show 
significant change in the response after storage.44

DISCUSSION

	 Nanosuspension solved the poor 
bioavailability problem of hydrophobic drugs. 
There are several formulation approaches to 
resolving the problem related to low solubility 
and low bioavailability. Nanosuspension enhanced 
solubility and bioavailability. Production methods 
such as media milling technique and high-pressure 
homogenization could utilized for scaleup. 
Patented technologies and devising techniques 
allowed drug to cross blood-brain barrier and reach 
CNS. Directly targeting the brain using nasal route 



119 Kakad et al., Biosci., Biotech. Res. Asia,  Vol. 21(1), 109-121 (2024)

shows greater potential, with less systematic side 
effects. Nasal route successfully delivers potent 
drugs to CNS.
	 Process parameter determines the success 
of the media milling process in terms of reduction in 
particle size, the study of solubility of Amisulpride 
results rise in solubility after nanosizing. Ratio of 
stabilizers is also equally important for stabilizing 
the particles by minimizing agglomeration and 
flocculation. The media milling method was 
chosen as the technique of choice. The speed of 
the stirrer leads to a reduction in particle size, 
which leads to an increase in surface area and 
finally an increase in solubility and drug release. 
The optimized batch was found to be F8 by design 
expert software which has minimum particle size, 
polydispersity index, optimize Zeta potential, and 
improved drug release. The particle of the F8 batch 
was 99.15 nm, PDI was 0.0927, zeta potential was 
+39.14 mV and drug release 88.12 %. In the FTIR 
study it is observe that all the components that 
are being used in the formulation which are drug 
and excipients are compatible with each other and 
shows no interaction either physical and chemical 
between them. The histopathological study clarified 
that the formulation is not damaging the nasal 
mucosa membrane so it is considered as a safe 
formulation. Stability study of formulation at 
different temperature and humidity conditions was 
studied to evaluate drug and excipient interaction 
and effect on drug release and formulation 
was found to be stable as drug content of the 
formulation did not show significant change in the 
response after storage. 

CONCLUSION
	
	 In the present study, physically stable 
formulation of Amisulpride nanosuspension was 
formulated. Intranasal delivery of Amisulpride 
nanosuspension is assumed to be promising 
approach in treatment of psychosis. Factorial 
design was used for optimizing the formulation. 
Appropriate selection of process parameters (speed 
and bead amount) we can conclude that the media 
milling method is an effective methodology to 
reduce the particle size with the help of a stabilizer. 
Rapid absorption produces a plasma profile for a 
lipophilic medication with a 1000 Dalton molecular 
weight that is comparable to intravenous delivery. 

Enhanced bioavailability contrast with oral 
administration because of avoidance hepatic or 
gastrointestinal metabolism.
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