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INTRODUCTION
Schizophrenia is a neurological disorder characterized by increased levels  
of dopamine in brain. It is a chronic and severe mental disorder that  
affects how a person thinks, feels and behaves, People with schizophrenia 
may seem like they have lost touch with reality. It is treated with both  
typical and atypical anti-psychotic drugs. Amisulpride is an atypical  
anti-psychotic drug with D2/D3 receptor blocker activity and effective 
in both positive and negative symptoms of schizophrenia. The limitation 
in oral bioavailability of amisulpride was due to poor aqueous solubility 
and first pass metabolism.1,2 For higher dug absorption and to increase 
drug concentration in brain, nasal route is preferred hence selected for 
the studies. Blood-brain barrier and cerebrospinal fluid barrier are the 
major obstacles that limit delivery of drugs to brain, which is avoided in 
nasal route.3,4,5

Intra-nasal therapy has been recognized form of treatment in the 
Ayurveda system of Indian medicine. It is known as ‘Nasya Karma’, one 
of the panchakarma of Ayurveda.6 It has been given a new lease of life. 
It’s a useful delivery method for drugs that are active in low doses and 
show no or minimal oral bioavailability such as proteins and peptides.
Nasal mucosa has been considered as a potential administration route  
to achieve faster and higher level of drug absorption, due to rich vasculature 
of nasal mucosa,7,8 Degradation of drug due to pH, metabolizing  
enzymes is negligible when compared to GIT. Hepatic first pass metabolism  
can be avoided.

Olfactory region (smelling area in nose) and trigeminal nerve pathways 
of nasal mucosa that provide a direct connection between nose and brain 
is used for treatment of CNS disorders.9-12

Microemulsions are colloidal dispersions composed of oil phase, aqueous 
phase, surfactant and co surfactant at appropriate ratios. Itis optically 
isotropic and thermodynamically stable liquid solution.Microemulsions 
have good solubilizing capacity and could be employed as an effective 
carrier for the poorly soluble drugs. Also due to the nano sized globules, 
the absorption of micro emulsion is higher than simple solution. Hence 
microemulsions were selected for the present study.13-17

MATERIALS AND METHODS
Materials
Amisulpride was gifted by Dr. Reddy’s (Hyderabad, India). Labrasol, 
Transcutol P, lauroglycol 90, capmul MCM were received as gift samples 
from Gattefosse Company (Mumbai, India). Polyethylene glycol 400 
(PEG 400), Polysorbate 80, Oleic acid, coconut oil, Tween 20, Propylene 
glycol, potassium chloride, Oleic acid, Arachis oil, sodium hydroxide,  
potassium dihydrogen orthophosphate, potassium chloride were  
purchased from SD fine chem Ltd (Mumbai, India) are of analytical 
grade. Methanol and Acetonitrile were purchased from Merck Limited  
(Mumbai, India). All other chemicals were analytical grade and  
purchased commercially. Double distilled water was used throughout 
the study.
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Solubility
2 ml of each of the selected vehicle was taken in glass vial to which 
excess of Amisulpride was added. They were mixed using a cyclomixer 
to facilitate uniform dispersion. Then the mixtures were agitated in a 
shaker at room temperature. Samples were collected at 48 hrs intervals, 
centrifuged at 400 rpm for 10 min and filtrated through 0.45 µm 
membrane filter. The concentration of drug was quantified by U.V. visible 
spectrophotometer.18,19

Construction of Pseudo Ternary Phase Diagram
Phase diagrams were constructed using CHEMIX software version 7.00. 
Plots were constructed at different ratios of surfactant mixture (Smix) 
1:9, 2:1, 3:1, 2:1,). The weight ratio of oil to surfactant mixture (Smix) was 
varied as 1:9, 2:8, 3:7, 4:6, 5:5, 6:7, 7:3, 8:2 and 9:1. To the homogenous 
mixture of oil and surfactant, water was added incrementally. Following 
each addition, the mixture in test tube was vortexed for 2-3 mins. the 
point at which the mixture becomes turbid was considered as the end 
point of titration and recorded. They were allowed to settle for 30 min. 
The mixture was examined visually for phase separation or transparency.  
If transparent, water was added further till it becomes turbid and quantity  
of water was noted. 13,18,19

Preparation Methods
Microemulsions
Microemulsions were prepared by water titration method. Accurately 
weighed amount of drug was dissolved in weighed quantities of oil, Smix 
by vortexing. Measured volume of distilled water was added dropwise to 
the above mixture and vortexed to obtain transparent microemulsion.20,21 

The composition of microemulsions was showed in Table 1.

Mucoadhesive Microemulsions
Mucoadhesive microemulsions were prepared by adding chitosan  
dissolved in 1% acetic acid to microemulsion formulation with intermittent  
mixing.22-25

Characterization
Transmittance
The percentage transmittance of the ME and MME was measured against 
distilled water using UV-Visible spectrophotometer at a wave length of 
633 nm.19

Mean Globule Size, PDI
The mean globule size and PDI of MEs and MMEs were determined  
using Zeta sizer (Nano-ZS 90, Malvern instruments Ltd. UK) on 100 times  
diluted sample. The mean globule size was measured at 90oC angle at 
room temperature.26,27

Zeta Potential
Zeta potential of MEs, MMEs were determined using zeta sizer  
(Nano-ZS 90, Malvern instruments Ltd. UK) on 100 time’s diluted sample.  
The zeta potential was measured at 90° angle at room temperature.26,27

pH and Viscosity
The pH of microemulsion formulations was determined using calibrated  
digital pH meter at room temperature. Viscosity of ME and MME  
were determined using Brookfield viscometer (Brookfield, model No. 
LVDV-E 8542328, USA) at single mode (spindle C-50).28

Drug Content
Accurately weighed microemulsions were suitably diluted with methanol, 
sonicated, filtered through 0.45 µm filter and analysed by HPLC 
method.29

In vitro Drug Permeation Study of Microemulsions
Invitro drug permeation studies were assessed using Franz diffusion cell. 
Microemulsion formulation equivalent to 12.5 mg of Amisulpride was 
placed in donor compartment separated from receptor compartment by 
a dialysis membrane of 12000 - 14000 Daltons pore size cut off. Aliquots  
of samples were withdrawn from the receptor compartment at 
predetermined time intervals and replaced with fresh medium. The 
samples were analysed for drug content by UV-Visible spectrophotometer 
at 224 nm.30

Ex vivo Permeation Studies
Procedure for Isolation of Nasal Mucosa
On the day of experiment, the isolated nose of porcine was collected  
from local slaughter house and kept in Krebs bicarbonate ringer’s solution,  
immediately after slaughtering. The nasal mucosa was isolated carefully 
using scalpel blade, blunt forceps made free from adhered tissues and 
used immediately.31

Ex vivo Permeation Studies
Exvivo permeation were performed on excised porcine nasal mucosa  
using Franz diffusion cells of vertical type (volume 23 mL), with effective 
surface area of 4.9 cm2. The isolated porcine nasal mucosa was mounted 
on Franz diffusion cells and allowed to equilibrate for 30 min in PBS 
pH 6.4 at room temperature. After equilibrium the donor chamber was 
replaced with formulation/drug solution and the receptor compartment  
was filled with fresh medium. Samples were withdrawn at regular  
intervals up to 8 hr and replaced with fresh medium. The samples were 
analysed by UV visible spectrophotometer at 224 nm.31

Nasal Cilio Toxicity Studies
Nasal mucosae mounted on Franz diffusion cell was treated individually 
for 1 h with formulations, isopropyl alcohol (positive control) and PBS 
6.4 (negative control). The mucosae after treatment was rinsed with PBS 
pH 6.4 and preserved in 10% v/v formalin solution. The mucosal section 
obtained by microtome technique was stained with haematoxylin-eosin 
and observed under digital microscope to evaluate the damage to nasal 
mucosa.19

Scanning Electron Microscopy (SEM)
The morphology of optimized mucoadhesive microemulsion was studied 
by scanning electron microscope (JSM-6510LA, JEOL, Indonesia). The  
sample of microemulsion formulation was adhered on to the carbon-
coated metallic stub, sputter coated with platinum coating machine (JFC-
1600 Auto coater, JEOL). Image was taken out under high vacuum.32

Stability Studies
Freeze thawing was employed to evaluate the physical stability of the 
optimal formulations. The formulations in glass vials were subjected to 
freeze-thaw cycles, which include freezing at -20°C for 24 hr followed 
by thawing at 40°C for 24 hr. After completion of freeze-thaw cycles, 
samples were centrifuged at 3000 rpm for 5 min and observed for phase 
separation and precipitation of drug.19

Optimized microemulsion and mucoadhesive microemulsion were  
subjected to sterilization in an autoclave at 121°C for 15 min and  
observed for phase separation and precipitation of drug.
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DSC Thermogram
Equal ratios of formulation and neusilin as adsorbent taken in chaina  
dish were triturated well. About 15 mg of triturate was weighed into  
aluminium pan and crimped after placing the lid. The sample was 
scanned between the temperature range of 50-400oC at a heating rate of  
10C/min. Nitrogen gas was served as purged gas. Empty aluminium pan 
was used as reference cell (DSC-800, Perkin Elmer, USA).19,31

In vivo Studies
Animals
Male Wister rats weighing between 200-250 gm were used in 
Pharmacodynamic studies. All experiments were conducted as per 
CPCSEA guidelines and approved by institutional animal ethical 
committee, Kakatiya University, Warangal vide No IAEC/32/UCPSc/
KU/2019.

Procedure for Intranasal Administration
Rat intranasal catheter device (ICD) is specially designed to deliver 
therapeutics to the olfactory region of the rat nasal cavity. It consists of 
catheter guide, catheter tube, base and Hamilton syringe. Catheter tube 
passes through catheter guide, which is slightly bent such that the tube 
can be guided on to the olfactory bulb. The Hamilton syringe filled with 
dose, is kept ready by attaching to the other end of the catheter tube. 
After ensuring the proper positioning of the tube, the dose is pushed into 
the nose. Rat nasal catheter device (Impel Neuro Pharma, version 2.1)  
was used for the intranasal administration of formulations. The 
formulations were administered to anaesthetized rats.19,33 

Study Protocol
Male Wistar rats weighing between 200-250 g were divided into six  
groups; each group consists of 6 rats. The dose and route of administration  
was mentioned in the Table 6.19,33

Description of the Procedure
Photoactometer is used to evaluate antipsychotic activity. First the  
amisulpride dose was given through the respective routes mentioned in  
Table 6. After 30 min of treatment MK-801 was administered via  
intraperitoneal route to all rats except group 1 rats. The rats were placed  
in photoactometer and the movement of rats passing in counts were  
recorded at 15, 30, 45, 90 min and compared to positive control.

RESULTS AND DISCUSSION
Solubility
The solubility of amisulpride in various oils, surfactants and co-surfactants  
and various buffers was shown in the Figure 1. Based on solubility of  

amisulpride, Oleic acid, Tween 80 and PEG 400 were selected as oil,  
surfactant and co-surfactant.

Pseudo Ternary Phase Diagrams
Pseudo ternary phase diagrams drawn with different ratios of tween 80: 
PEG 400 (1:1, 2:1, 3:1, 1:2) (surfactant and co-surfactant) were shown in 
Figure 2. Tween 80 and PEG 400 Smix at 2:1 ratio, Figure 2(b) yielded  
maximum microemulsion region. Hence 2:1 ratio of Tween 80 and  
PEG 400 was selected for microemulsion formulations. Tween 80 is a 
biocompatible emulsifier. PEG 400 is a stabilizer and cosurfactant which 
imparts flexibility to the surface of the globules.

Characterization
The microemulsions and mucoadhesive microemulsions were 
characterized for globule size, PDI, zeta potential, pH, drug content as 
per the procedure described above and the results were shown in Table’s 
2 and 3.

Table 1: Microemulsion formulations.

S.no Formulation code Oil (%) Smix (%) Water (%)

1 ME 1 15 65 20

2 ME 2 15 62.5 22.5

3 ME 3 15 60 25

4 ME 4 15 57.5 27.5

5 ME 5 12.5 65 22.5

6 ME 6 12.5 62.5 25

7 ME 7 12.5 60 27.5

8 ME 8 7.5 65 27.5

9 ME 9 7.5 62.5 30.5

10 ME 10 5 65 30

Figure 2 (a, b, c, d): Pseudo ternary phase diagrams composed of oil  
(oleic acid) Smix (Tween 80: PEG 400 and water. Shaded area represents 
microemulsion region.

Figure 1: Solubility of amisulpride in various oils, surfactants, co-surfactants 
and in various buffers.
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Transmittance

All the formulations were transparent when measured at 693 nm by UV 

spectrophotometer, indicating the nano sized globules of ME.

Size, PDI

The mean globule size of design microemulsion formulations was in the 

range of 112.6 nm to 319.9 nm. Table 2. The globule size of optimized 

microemulsion was 117.6 nm. The PDI of the design formulations was 

in the range of 0.210 to 0.390 indicating uniform dispersion of globules. 

The globule size of optimized mucoadhesive microemulsion MME 1 was 

112.6 nm with PDI of ±0.210. Table 2.

Zeta Potential
The zeta potential is a key factor for the stability of the colloidal dispersion. 
Zeta potential of the MEs were observed as negative value. Table 2. The 
high zeta potential of the ME was because of the presence of oleic acid. 
Oleic acid is a long chain fatty acid, ionization of oleic acid imparts high 
negativity charge. The zeta potential of MME were observed as positive 
value due to the presence of chitosan.

Measurement of pH
The pH of the design formulations was found to be within the range of 
5.2 to 6.7. The pH of the optimized microemulsion was 5.7. The pH of 
the optimized MME 1 was 6.1. In general the pH of nasal secretions is 
between 4.5 and 6.4. As the optimized formulation was within the range  
of nasal secretions, formulations could be non-irritant to the nasal  
mucosa.

Table 2: Characterization of microemulsions.

Formulation code Drug content (%)±SD Size (nm)±SD PDI±SD ZP(mv)±SD pH Transmittance % Kp .10-3 cm2/h

ME 1 97.42±1.9 179±3.95 0.228±0.02 32.70±1.21 5.3 99.2 11.39

ME 2 95.6± 1.43 192.0± 3.95 0.258±0.02 -31.06±0.56 5.2 99 8.53

ME 3 96.3±1.39 198.0± 4.58 0.271±0.05 -31.53±1.00 5.5 98.2 8.05

ME 4 96.4±1.98 319.9± 5.1 0.390±0.08 -31.73±0.47 5.6 98 -

ME 5 97.1±1.56 155. ± 10.3 0.230±0.01 -29.66±1.34 5.2 97.09 11.73

ME 6 98.2±1.72 159.8±7.08 0.227±0.02 -27.53±0.55 5.7 97.06 10.38

ME 7 96.5± 1.92 170.4± 4.88 0.252±0.03 -24.30±2.06 5.4  99.03 9.33

ME 8 96.1±1.08 134.2±5.29 0.279±0.02 -25.40±0.50 5.3 98.2 15.92

ME 9 95.7±1.75 148.6±9.50 0.263±0.01 -25.36 0.40 5.7 96.2 14.08

ME 10 95.2±1.87 117.6±7.37 0.259±0.05 -23.83±1.16 5.7 99.2 16.78

mean± SD; n=3

Table 3: Characterization of optimized microemulsions, mucoadhesive microemulsions and drug solution.

Formulation code Size (nm) PDI Zeta potential (mV) Drug content (%) pH Kp.10-3cm2/h)

ME 8 134.0±5.29 0.279±0.02 -25.40±0.50 96.1±1.08 5.3 15.58

ME 9 148.6±9.50 0.263±0.01 -25.36±0.40 95.7±1.75 5.7 12.86

ME 10 117.6±7.37 0.259± 0.05 -23.83±1.16 95.6±1.12 5.7 17.37

MME 1 112.6±7.37 0.210±0.03 +15.2±2.02 95.6±1.12 6.1 19.66

MME 2 115.9±8.5 0.275±0.08 +23.3±2.01 96.7±1.87 6.4 20.50

MME 3 115.98.5 0.2980.05 +27.5±2.05 95.8±1.56 6.7 15.81

Drug solution - - - 95.4±1.89 6.1 5.06

mean± SD; n=3

Table 4: Cumulative amount (mg) of amisulpride permeated through dialysis membrane(mean±SD, n=3).

Time(hrs) ME 1 ME 2 ME 3 ME 5 ME 6 ME 7 ME 8 ME 9 ME 10

0.08 0.13±0.09 0.08±0.01 0.05±0.01 0.01±0.0 0.01±0.0 0.09±0.0 0.20±0.00 0.20±0.07 0.15±0.01

0.25 0.45±0.11 0.36±0.08 0.25±0.07 0.41±0.09 0.28±0.09 0.42±0.08 0.44±0.08 0.38±0.09 0.43±0.03

0.5 0.62±0.11 0.45±0.1 0.43±0.1 0.50±0.08 0.36±0.03 0.52±0.07 0.57±0.09 0.47±0.08 0.52±0.02

1 0.99±0.10 0.68±0.08 0.66±0.06 1.01±0.08 0.97±0.08 0.73±0.06 1.10±0.07 0.96±0.09 1.02±0.08

2 1.25±0.9 1.29±0.1 1.26±0.08 1.37±0.09 1.49±0.05 1.35±0.09 2.26±0.09 1.92±0.03 2.30±0.07

3 1.51±0.9 1.92±0.10 1.85±0.09 2.0±0.09 2.28±0.09 2.00±0.98 3.14±0.078 3.62±0.07 4.25±0.12

4 1.79±0.1 2.68±0.8 2.49±0.1 2.96±0.10 3.41±0.72 2.94±0.08 4.28±0.09 5.13±0.10 5.25±0.10

6 2.23±0.1 3.26±0.9 3.38±0.10 4.16±0.12 4.07±0.10 3.71±0.92 5.42±0.12 6.23±0.09 6.63±0.09

8 2.92±0.9 4.13±0.1 3.77±0.11 5.80±0.12 4.98±0.12 4.46±0.11 6.71±0.11 7.51±0.11 7.87±0.13
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Figure 3: In vitro permeation profiles of Amisulpride microemulsions ME, 
MME, drug solution.

Figure 4: Ex vivo permeation profiles of Amisulpride microemulsions ME, 
MME, drug solution.

Table 5: Cumulative amount (mg) of amisulpride permeated through nasal mucosa (mean±SD, n=3).

Time ME 8 ME 9 ME 10 MME 1 MME 2 MME 3 Drug solution

0 0 0 0 0 0 0 0

0.083 0.06±0.0 0.10±0.01 0.12±0.02 0.23±0.03 0.26±0.03 0.36±0.02 0.18±0.01

0.25 0.19±0.02 0.21±0.03 0.33±0.02 0.37±0.03 0.40±0.01 0.65±0.03 0.35±0.03

0.5 0.45±0.07 0.56±0.09 0.47±0.09 0.53±0.06 0.82±0.01 1.02±0.09 0.47±0.09

1 0.92±0.02 1.10±0.08 1.31±0.02 1.40±0.08 1.50±0.09 1.39±0.7 0.59±0.08

2 1.79±0.09 1.74±0.10 2.24±0.09 2.96±0.10 3.34±0.08 2.86±0.98 0.99±0.07

3 2.66±0.09 2.45±0.12 3.20±0.08 4.14±0.13 4.50±0.12 4.20±0.12 1.19±0.09

4 3.49±0.11 3.28±0.09 4.27±0.09 5.26±0.12 5.72±0.15 5.37±0.14 1.50±0.10

5 4.53±0.12 4.16±0.13 5.27±0.10 6.35±0.11 6.73±0.11 6.26±0.11 1.71±0.10

6 5.68±0.09 4.78±0.11 6.14±0.12 7.49±0.16 7.85±0.19 7.13±0.17 1.96±0.0.09

7 6.69±0.10 5.75±0.12 7.56±0.15 8.59±0.13 8.97±0.16 8.27±0.19 2.15±0.11

8 7.62±0.9 6.55±0.13 8.43±0.12 9.52±0.18 9.93±0.18 9.20±0.12 2.49±0.10

Drug Content
The drug content of all formulations was within the range of 95±4%. 
Amisulpride was loaded at 1.2% concentration of the formulation.

In-vitro Drug Permeation Studies
In-vitro drug permeation studies were conducted in phosphate buffer  
saline pH 6.4 using Franz diffusion cells. The release profiles were shown 
in Table 4. And Figure 3. The formulation with lower size shown higher 
release, the release pattern is ME 10> ME 8> ME 9> ME 5> ME 6> ME 
7> ME 2> ME 3> ME 1. The ME 10, ME 9, ME 8 formulations showed 
highest drug permeated (70.26%) in 8 hrs. Hence selected for further 
invivo studies.

Ex vivo Drug Permeation Studies
The ex vivo permeation studies were conducted using Franz diffusion 
cell on porcine nasal mucosa using PBS pH 6.4. Cumulative amount of  
drug permeated, Flux at steady state (Jss), Kp, were calculated. The  
donor compartment was loaded with formulation equivalent to 12.5 mg 

of drug. The cumulative amount of drug permeated in 8 hr was shown 
in (Table 5), the permeation profiles were shown in (Figure 4). Flux 
at steady state was obtained from slope of straight line linear portion. 
Steady state flux values of design formulations were in between 63.28 
and 256.32 µg/cm2/hr. (Figure 6). Optimized microemulsion (ME 10) 
showed a flux of 217.16 µg/cm2/hr.
Mucoadhesive microemulsions containing chitosan at 0.1, 0.3 and  
0.5 % w/w showed flux of 245.77, 256.32 and 237.16 µg/cm2/hr respectively.  
As MME 1 and MME 2 containing 0.1 and 0.3% chitosan showed 
significantly high flux, MME 1 shown high flux and pH was within 
the nasal secretions range hence selected for Pharmacodynamic study. 
Increasing the concentration of chitosan above 0.3 % decreased the flux, 
which may be due to increase in formulation viscosity.
Flux of MME 1 was significantly high compared to drug solution 
(P<0.001) and ME 10 (P<0.0001). The enhancement ratio of MME1 was 
3.88 folds when compared to drug solution and 1.17 folds compared to 
microemulsion (ME 10)
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1 and PBS pH 6.4 (negative control) did not showed any damaged of the 
mucosal epithelial layer, cilia and glands. From observation of images in 
Figure 5 (a, b, c, d,) one can conclude that MME 1 were safe without any 
significant toxicity.

Scanning Electron Microscopy (SEM)
Optimized microemulsions and mucoadhesive microemulsions were  
subjected to SEM studies. The SEM image of mucoadhesive microemulsion  
formulation contained spherical shaped globules (Figure 6)

Stability Studies
Physical stability of optimized microemulsion (ME 10), optimized  
mucoadhesive microemulsion was evaluated and found stable

Physical Stability by Freeze-Thawing
Optimized microemulsion (ME 10) and optimized mucoadhesive  
microemulsion (MME 1) formulations were subjected to freeze-thawing 
for 3 cycles and phase separation was not observed.

Effect of Autoclave
Before autoclave and after autoclave, phase separation and drug 
precipitation was not observed in optimized microemulsion and 
mucoadhesive microemulsion.

DSC Thermogram
DSC thermogram of optimized formulation (MME 1) was shown in  
Figure 7. Absence of sharp endothermic peak at 126°C, corresponding to 
the melting point of Amisulpride in DSC of formulation MME 1 indicate 
the absence of crystalline drug.

Selection of Dose for Animal Studies
The dose of amisulpride selected for intranasal administration was  
1.2 mg/kg which was calculated based on the human dose using the  
formula,
AED=HED*(animal weight in kg/human weight in kg)-0.33

AED=animal equivalent dose in mg/kg.
HED=human equivalent dose in mg/kg.

Permeation coefficients (Kp) of design MEs were in the range of 12.86 to 
20.50 cm-3/h (Table 4.14). Kp of MME1 was 1.13 folds, when compared 
to ME 10 and 3.88 folds when compared to drug solution.
Significantly high value of flux and kp of optimized microemulsion 
(ME 10) and mucoadhesive microemulsion (MME 1) when compared 
to drug solution were observed. This results proven the superiority of 
microemulsion and MME formulation over drug solution. This can be  
attributed to the nano sized globules present in thermodynamically  
active microemulsion form. The role of chitosan as permeation enhancer 
was also proved as MME 1 exhibited maximum flux, significantly high 
compared to microemulsion.

Nasal Cilio Toxicity Studies
Nasal cilio toxicity studies were conducted as per the procedure  
described in section 2.7. Mucosa treated with formulations ME 10, MME 

Figure 5: (a, b, c, d): Histopathology of porcine nasal mucosa after treatment 
formulations.

Figure 6: SEM image of optimized Formulations MME. Figure 7: DSC thermogram of optimized MME 1 formulation.

Table 6: Study protocol of locomotor activity in Male Wistar rats.

Name Group-1 (Normal 
saline )

Group-2 (positive 
control )

Group-3 (Oral Drug 
solution)

Group-4 (Nasal Drug 
solution)

Group-5 (MME1)

Amisulpride (mg/kg) Normal saline (i.p) --- 1.2
(oral route)

1.2
(Nasal route)

1.2
(Nasal route)

MK-801 (mg/kg) ---- 0.3 0.3 0.3 0.3
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Pharmacodynamic Activity
Locomotor activity was evaluated on psychosis induced rats using  
MK-801 by photoactometer as described in section 2.10. The photo-
actometer counts were Figure 8.
Photoactometer counts decreased by 93.85% in nasal MME1 treated  
group, 65.07% in nasal drug solution treated group and 41.47% in  
oral drug solution treated group in comparison to positive control. The  
intranasal MME1 has showed significantly high efficiency (p<0.001). 
Therefore we conclude that intranasal microemulsion administration 
could be potential benefit compared to oral route.

CONCLUSION
In the present study we could develop mucoadhesive microemulsion of  
amisulpride for intranasal administration successfully. Ex vivo permeation  
of MME and ME formulations was significantly higher than drug  
solution. The antipsychotic activity of MME was significantly high  
compared to nasal drug solution and oral drug solution. Nasal drug  
solution also showed significantly high activity compared to oral drug  
solution. Therefore we conclude that intranasal microemulsion 
administration could be potential benefit compared to oral route.
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