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      Abstract: 

 Coagulation fractionation techniques have also been developed for transdermal 

proniosome arrays using various nonionic surfactants. Span-60 proniosome has lower 

HLB value, longer alkyl chain and higher phase transition temperature, resulting in 

higher resistance (94.13 ± 4.76). The addition of LDL cholesterol and lecithin also 

increases the strength of the bilayer.With the Twain method, the vesicle size decreases 

and increases with delay and recall. Low polydispersity index and high zeta potential 

were found in the Pronisome preparation. TEM studies confirmed perfectly round 

vesicles. IR studies have confirmed that there are no drug interactions in the body and 

that no drug is blocked. The release kinetics of Pronisome was confirmed to be slower 

than control. Aripiprazole in 30% PEG. Additionally, Span's emission rate is lower than 

Tween's, which may be due to the lipophilicity of Span and aripiprazole. Release data 

favor the Higuchi version, which shows that drug release is controlled by diffusion. The 

transdermal flow of aripiprazole is highest as it passes through the pores and skin of 

closed excised rats with the Span 60 system. 

 Introduction 

 Pronisome are dry formulations of water-soluble carrier particles coated with surfactants. 

They rehydrate within a few minutes and are then agitated in a hydrothermal environment 

to form a liposomal dispersion. The main purpose of developing emission control and 

target emission dosing profiles is to improve the therapeutic effect of the drug, increase 

the plasma concentration of the drug, increase the potency and reduce the side effects to 

ensure the safety of the drug. The main purpose of the new drug vesicle product is to 

ensure that the drug concentration meets the body's needs throughout the treatment period 

and to create a controlled and focused online exercise. The drug is encapsulated in 

vesicles. 

This will ensure that the effects of the drug continue. In 1965, Bingham reported for the 

first time that there is organic matter in the cysts in our body. Targeted drug delivery is a 
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type of delivery of therapeutic drugs to tissues. The medicine contained in the capsule 

enters the recipient's organs or other parts of his body. Various delivery systems have 

been used to deliver drugs to various parts of the body, including tissues and organs, 

including niosomes, proniosomes, liposomes, microspheres, electrosomes, and 

phytosomes.This vesicular drug delivery involves delivering the drug to the target. 

Vesicular drug delivery includes B. Colloidal particles form concentric bilayers in which 

amphiphilic molecules are trapped in aqueous compartments. Amphiphilic molecules 

such as surfactants (non-ionic), phenols and phosphatidylcholines (phosphatidylserine, 

etc.) are given together with cholesterol or one at a time.Proniosomes prevent problems 

associated with niosomes such as chemical fusion, aggregation, physical stability, 

precipitation, and aggregate leakage.. 

      Experimental 

 Preparation of niosomes 

Liposomes are arranged by phase separation. First, heat all additives using a small 

amount of alcohol (without ethanol) at 65 ± 3°C to make a sol, micelles are not needed. 

After the addition of the aqueous portion, the left portion of the W/O microemulsion is 

formed, which binds the water droplets together, using an interfacial film of surfactant 

dispersed in the continuous solid phase. As the proniosome gel cools, the solubility 

(limited weight) of surfactant and gelling agent in the solvent decreases, forming a 

layered micelle shape. The cross-sectional transfer temperature plays an important role 

in proniosome gelation.Span20 and Span 80 have a minimum transition temperature of 

16°C and -12°C respectively, so they are liquid at room temperature and cannot produce 

low cholesterol or cholesterol. In general, 20-30 mole percent of cholesterol is required. 

Span 40 (42°C) and Span 60 (53°C) have high transition temperatures and therefore 

form gels with or without LDL cholesterol. They are solid at room temperature and can 

act as gelling agents themselves. These gels are heat reversible in nature.Gel formation 

of nonionic surfactants depends on many factors such as their structure, critical packing 

parameter (CPP), hydrophilic-lipophilic stability (HLB), and presence of LDL 

cholesterol [30]. CPP (v/lca0) depends on the ratio of the level of hydrophobic tissue (v) 

to the length of the hydrophobic tissue (lc) and the proximity of the hydrophilic tissue 

(a0). CPP values between 0.5 and 1 are chosen for vesicle formation, values below 0.5 

indicate formation of round micelles and higher values (>1) indicate formation of reverse 

micelles.Statistical analysis is demonstrated by Dunnet with multiple comparisons. 
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ANOVA (p<0.05) was used to analyze bile and non-bilious blebs and transdermal blebs 

with aripiprazole tablets and business models. t-test was also used to compare AUC 

values between preparations. 

Table 1: Proniosome formulations with their compositions (mg) 

 

Formulation

Code 

Type of 

surfactant 

Surfactan 

(mg) 

Soya 

Lecithin 

(mg) 

Cholesterol

(mg) 

Aripiprazole 

(mg) 

PS- 20 Span20 1800 1800 200 50 

PS- 40 Span40 1800 1800 200 50 

PS- 60 Span60 1800 1800 200 50 

PS- 80 Span80 1800 1800 200 50 

PT- 20 Tween20 1800 1800 200 50 

PT- 60 Tween60 1800 1800 200 50 

PT- 80 Tween80 1800 1800 200 50 

PS- L Span60 900 1800 200 50 

PS- H Span60 2700 1800 200 50 

PL- L Span60 1800 900 200 50 

PL- H Span60 1800 2700 200 50 

PC- L Span60 1800 1800 100 50 

PC- H Span60 1800 1800 300 50 

  

 RESULT AND DISCUSSIONS 

 Aripiprazole liposomes are also being developed, optimized and evaluated for their 

transdermal delivery potential to overcome the problems associated with oral 

administration. Proniosome gels are prepared from alkyl esters (such as spin and 

Tween), LDL cholesterol and soy lecithin using a variety of nonionic surfactants. All of 

these ingredients are listed in the FDA and GRAS Inactive Ingredient Database. Span 

and Tween are non-toxic, biocompatible non-ionic surfactants.. 

 

        Optimization of niosomes 

The formulation was optimized by comparing the following parameters: small vesicle 
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size, high encapsulation efficiency and transdermal flow. Vesicle sizes, polydispersity 

indices, zeta potential and encapsulation efficiency for various vesicle formulations are 

shown in Table 2. 

Table 2: Different proniosome formulations and their encapsulation efficiency, 

vesicle size, polydispersity index, and zeta potential 

Formulation

code 

Encapsulation

efficiency (%) 

Mean 

Vesicle size ± 

SD (nm)* 

PDI Zeta 

   potential 

(mV) 

PS- 20 85.23 ± 3.45 486.40 ± 3.84 0.246 -56.2 ± 7.67 

PS- 40 92.43 ± 2.76 941.40 ± 3.23 0.297 -52.7 ± 7.91 

PS- 60 94.13 ± 4.76 858.30 ± 2.42 0.310 -47.3 ± 7.63 

PS- 80 89.17 ± 3.46 716.80 ± 4.37 0.209 -48.5 ± 5.60 

PT- 20 52.45 ± 7.89 338.80 ± 6.43 0.281 -41.3 ± 6.37 

PT- 60 58.13 ± 4.34 342.90 ± 5.35 0.293 -40.9 ± 5.44 

PT- 80 62.43 ± 5.67 284.00 ± 5.43 0.284 -37.4 ± 7.68 

PS- L 90.23 ± 7.99 821.85 ± 7.89 0.134 -45.6 ± 3.42 

PS- H 94.78 ± 3.76 899.74 ± 6.84 0.243 -47.8 ± 4.16 

PL- 1:2 89.45 ± 4.87 999.00 ± 6.34 0.231 -49.9 ± 7.62 

PL- 1:3 96.13 ± 9.45 1084.00 ± 9.45 0.245 -51.4 ± 11.9 

PC- L 82.45 ± 3.45 842.20 ± 2.67 0.048 -55.1 ± 9.73 

PC- H 88.43 ± 1.54 1289.00 ± 4.30 1.000 -52.3 ± 7.71 

*Mean± SD, n=3 

       Niosomes Evaluation 

      a. Efficiency of inclusion:-Percent entrapment efficiency was found to depend on the 

type of surfactant used, its alkyl chain length, HLB values, and phase transition 

temperature (Table 2). 

 

Fig 1: Vesicle size of hydrated PS-60 Pronisome formulation 
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Fig 2: Zeta potential of hydrated PS-60 Pronisome formulation 

a. In-vitro release study 

In vitro, drug release studies from proniosome formulations were performed in locally 

prepared Franz diffusion cells using egg membranes. 

 

 

Fig 3: In-vitro release of Aripiprazole from niosomes through the egg membrane 

Figure 3 shows that complete drug release (100%) from the control (30% aripiprazole in 

PEG) occurred within 4 hours compared to aripiprazole-niosome, demonstrating the activity 

of the niosome. acting acting This is because aripiprazole is lipophilic enough to promote 

lipophilic cleavage, which slows the release of aripiprazole from vesicles. When Tween and 

Span formulations were analyzed, aripiprazole was found to be released more slowly than 

Span because Tween released both hydrophilic and lipophilic aripiprazole faster.In most 

formulations, the initial phase is dependent on desorption of aripiprazole from the vesicle 

surface, while the late phase is controlled by diffusion from swelling of the nasal bilayer. 

This may be particularly relevant if the initial saturation of the dermis is achieved by faster 

drug delivery through blood vessels to maintain the high concentration gradients required for 

effective drug transport into the blood. After the initial analysis of the ps-60 formulation, it 

was decided to conduct morphology, excipient compatibility studies, drug emission kinetics, 

irritation studies, occlusive studies, ex vivo permeation studies and in vivo studies.BC 
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Morphology The morphology of the examined hydrated proniosome (PS-60) was analyzed by 

light microscopy (parent 4) and transmission electron microscopy (TEM).A photomicrograph 

of the proniosome preparation (PS-60) is shown in Figure 2. True TEM results showing 

correct formation are defined as spherical muscles with sharp edges. The spherical structure 

is unique due to the amphiphilic nature of surfactants. 

Fig 4: Optical photo micrograph of PS-60 niosomes after hydration (40X) 

 

Fig 5: Transmission electron micrograph ofPS-60 proniosome 

b. Drug excipient compatibility study and infra-red Spectroscopy 

 

Figure 5 shows the FTIR spectra of aripiprazole, Span 60, soy lecithin and compound body. 

The FTIR spectrum of aripiprazole shows 1646 cm-1 (C=O stretch), 1534 cm-1 (N-H 

stretch), 1128 cm-1 (C-H stretch), 853 cm-1 (C-H stretch, aromatic family) and 3744 cm-1. 1. 

Determine the height. cm-1 (K-H pressure).Span 60, 1200 cm-1 (aliphatic), 1734 cm-1 

(cyclic five-membered ring), 1400 cm-1 (-CH3), 2928 cm-1 (aliphatic C-H tense, 

asymmetrical), 2800 cm Height specifications - 1 ( aliphatic C-H stretch, symmetrical) and 

3400 cm-1 (O-H stretch). Analysis of body accumulation of aripiprazole, Span 6.0 and 

soybean lecithin showed that the characteristics of the aripiprazole peak in body 

accumulation were similar to those seen in the male or female aripiprazole spectra, but no 

change in the FTIR spectra. No change was observed in FTIR. spectrum.Chemically indirect 

interactions between them have been observed. FTIR spectra of empty vesicles and 

aripiprazole-loaded vesicles are shown in Figure 6. FTIR spectra of empty vesicles and 

aripiprazole-loaded vesicles are blank. 
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Fig 7: IR spectra (a) Aripiprazole (b) blankniosomes (c) niosomes containing 

Aripiprazole 

c. Drug release kinetics 

Release data from the ps-60 formulation is used for a specific kinetic equation to 

determine the sequence and mechanism of drug release. The correlation coefficients 

show that the oscillation curve fits the Higuchi model (R2 = 0.9957). The emission 

index n for the Korsmeyer-Peppas model is 0.7751 (0.7751.43). This is the abnormal 

release behavior shown in Table III and also indicates that the release process is 

diffusion controlled. 

Table 3: Correlation coefficient for Aripiprazole release through different 

kinetic models 

a 

 

 

 

 

 

b 
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Release

Kinetics 

Zero-order First-order Higuchi model Korsemeyer 

Peppas model 

K R2 K R2 K R2 N R2 

3.185 0.971 0.137 0.8424 11.223 0.9957 0.7751 0.9738 

 

d. Stability studies 

It can determine the effect of various environmental factors such as temperature, 

humidity and light on chemical stability. Table IV shows that the encapsulation 

efficiency and vesicle level of the PS 60 formulations stored in the refrigerator and at 

room temperature were not significantly different (p < 0.05). 

Table 4: Vesicle size and entrapment efficiency of niosomes (PS-60) after 90 

days of storage  

 

Temperature 

(ºC) 

Particle size (nm) Entrapment efficiency (%) 

 0months 3months 0months 3months 

4 ± 1 ºC 858.30 ± 2.42 860.30 ± 3.23 94.13 ± 4.76 93.78 ± 4.53 

25 ± 2 ºC 858.30 ± 2.42 863.93 ± 3.86 94.13 ± 4.76 92.57 ± 6.74 

 

n=3(p<0.05) 

e. Irritation/sensitivity studies 

Supplementary studies were performed in male Wistar rats (n = 3; body weight 200-

250 g). Formalin has become a common chemical. Mice were scored for erythema 

and edema [57,135]. Table 5 shows that the frequency of erythema and edema was 

reduced in mice treated with Proniosome compared to mice treated with the standard 

stimulant formalin (0.33 ± 0.471; p<0.05). We can complete tasks such as: Training is 

user-friendly and secure. 

Table 5: Average response of skin irritation scores following application of 

niosomes formulations (PS-60) 

 

Average response 

(Mean score) 

Formalin treated 

(standard irritant) 

Formulation treated 
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Erythema 2.33 ± 0.471 0.33 ± 0.471 

Edema 2.66 ± 0.471 0.33 ± 0.471 

Rats,n=3/group 

 

f. Ex-vivo permeation studies 

Nanobodies can be hydrated with moisture in the skin to shape the nanobody, thereby 

altering the transport of drugs through the skin. Adsorption and fusion of vesicles on the 

skin increase drug penetration and modify the stratum corneum barrier, allowing nonionic 

surfactants to act as penetration agents. In particular, it affects the density of lipids in the 

extracellular region of the stratum corneum. In addition, the lipid bilayer acts as a rate-

limiting factor for the penetration of drugs. The threshold (flux) value of aripiprazole 

became very specific across the egg membrane and in the skin (Figure 1). 

8), displaying time in a wall-mounted life. The bonding and fusion of the vesicles with 

the pores and skin surface leads to a better effect due to direct drug transport by the 

vesicles. From Table 5.6, 60 formulations were found to have the best flow (169,851 ± 8. 

53 µg/cm2/h) from mouse skin. Liposomes containing tween showed lower flux than 

length. This may be because it reduces lipophilicity, reduces fusion with the skin, and 

reduces permeability. 

 

 

Fig 8: Comparative evaluation of flux of Aripiprazole from niosomes 

across egg membrane and excisedrat skin 

 

Table 6: Flux of Aripiprazole from different niosomes 
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Formulation 

Code 

Flux(µgcm-2h-1) 

 Egg membrane Rat skin 

PS20 106.950 ± 2.31 97.132 ± 3.42 

PS40 96.115 ± 6.43 102.472 ± 5.34 

PS60 30.706 ± 3.14 169.851 ± 2.136 

PS80 56.780 ± 4.52 142.783 ± 3.24 

PT20 161.638 ± 3.54 40.830 ± 5.87 

PT60 260.625 ± 2.38 34.871 ± 3.44 

PT80 261.539 ± 5.44 36.718 ± 3.57 

Control 261.015 ± 4.57 35.120 ± 4.83 

 

g.  Occlusion studies 

Table 7 shows the permeability coefficients of aripiprazole liposomes from excised 

mouse vaporized skin under occlusive and non-occlusive conditions. Hydrophilic and 

lipophilic drugs often exhibit transdermal absorption under occlusive conditions. 

Therefore, nanocores made under closed conditions have good flux values (169.85 ± 8.7 

µg cm-2h-1), permeability coefficients (33.85 ± 8.7 µg cm-2h-1).97 × 10-3 cmh-1) tab 

enlargement factor (4,836).  

Table 7: Permeability study of optimized formulation of Aripiprazole 

 

Formulation Flux 

(µgcm-2h-1) 

Permeability 

Coefficient (cmh-1) 

ER 

Control 35.12 ± 5.80 7.024×10-3 1 

PS-60(non 

occlusive) 

129.28 ± 6.5 25.85×10-3 3.681 

PS-60(occlusive) 169.85 ± 8.7 33.97×10-3 4.836 

ER=enhancement ratio, (n=3) 

 

h. In-vivo and HPLC studies 

In vivo analysis was performed in rabbits and plasma samples were analyzed by high 

performance liquid chromatography. Chromatogram length for the reaction of aripiprazole 
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API, biliary liposomes, biliary liposomes, transdermal liposomes, and oral aripiprazole is 10. 

Aripiprazole and diltiazem (internal form) have a retention time of 4 and 6 minutes, 

respectively. 

Fig 9: In-vivo study in rabbit 

 

 

    a      b 
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Fig 10: Chromatograms for (a) Aripiprazole, API (b) niosomes (c) niosomes 

containing bile salt (d) marketed Aripiprazole oralsolution (e) transdermal 

niosomes 
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The plasma drug focus profiles of various formulations are provided in desks 8 and Fig 

11. The pharmacokinetic parameters for Aripiprazole API marketed machine, niosome 

with and without bile salts, and proniosome gels are validated in desk 8. 

 

Table 8: Plasma drug concentrations of different formulations 

Time

(hr) 

API Marketed 

Aripiprazole 

oral solution 

Niosomes

with bile salt 

Niosomes

without

bile salt 

Transdermal

niosomes 

1 125.53 ± 

7.6 

88.12 ± 9.5 137.18 ± 

11.8 

95.34 ± 10.2 86.47 ± 8.7 

4 238.14 ± 

9.1 

214.51 ± 10.2 296.42 ± 8.4 191.72 ± 9.6 149.58 ± 

10.8 

8 156.86 ± 

5.4 

165.34 ± 12.7 187.76 ± 9.2 232.64 ± 

13.5 

198.65 ± 

13.2 

16 75.47 ± 

9.3 

145.62 ± 9.1 102.24 ± 7.1 167.52 ± 

10.3 

122.43 ± 

11.3 

24 23.92 ± 

10.8 

87.35 ± 11.4 65.15 ± 9.7 101.46 ± 

12.6 

68.28 ± 10.1 

 

 

Fig 11: In-vivo studies of niosomes 
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Table 9: Summary of mean pharmacokinetic parameters after oral 

administration of Aripiprazole API, marketed oral solution, niosomes with and 

without bile salts, and niosomes patch (PS-60) 

 

Pharmacokinetic 

parameters 

Aripiprazole 

API 

Marketed 

Aripiprazole 

oral solution 

Niosomes 

with bile salt 

Niosomes 

without bile 

salt 

Transdermal

proniosome 

Cmax
a(ng/mL) 238.14 ± 9.1 214.51 ± 10.2 296.42 ± 8.4 232.64 ± 13.5 198.65 ± 13.2 

Tmax
b(h) 4 4 4 8 8 

AUC(0-24h)
c
 

(ng.h/mL) 

2608.08 ± 3.5 2464.09 ± 6.2* 2666.52 ± 

5.8* 

2738.35 ± 

6.5* 

2278.33 ± 4.1* 

AUC(0-∞h)
d

 

(ng.h/mL) 

2836.25 ± 5.1 2836.16 ± 4.9 3265.47 ± 

5.2* 

3887.21 ± 

7.5* 

2568.96 ± 4.7* 

t1/2
e(h) 0.658 0.563 0.532 0.759 0.589 

Vd
f 9.92 10.75 10.66 10.97 10.49 

F%g 105 100 108 111 92 

MRT last (h)h 9.45 ± 0.38 9.88 ± 0.51 12.79 ± 0.11 23.46 ± 0.39 41.63 ± 0.57 

MRT∞ (h) 12.36 38.17 17.59 26.89 47.44 

aPeak plasma concentration, time of maximum plasma concentration, the area under the curve for time 0 

to24h, area under the curve for time 0 to infinity, elimination half-life, volume of distribution, 

relativebioavailability, mean residence time,*p<0.05, ANOVA followed by Dunned multiple comparison 

testswasapplied tocompare theformulations with API and marketedformulation 

Blisters containing bile salts showed faster absorption, reaching a maximum plasma 

concentration (Cmax) of 296.42 ng/ml after 4 hours, and blebs containing bile salts also 

showed a very good Cmax of 232.64 ng/ml. he taught. The Cmax of both biliary and non-

biliary vesicle preparations reached the level of commercial preparations (Section 214). 

5 ng/ml). The most alarming level of the drug in plasma was 198.65 ± 3.2 ng/ml after 

liposome transdermal administration. Cmax is determined by the dose, rate of absorption 

and excretion and is generally related to the depth of the pharmacological response. 

Doses were similar for all 5 compounds, suggesting that better Cmax values are 

associated with greater drug absorption. Bile uptake into vesicles of M cells in Peyer's 

patches in intestinal lymphoid tissue is said to increase biofilm permeability through 
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transcytosis, thereby promoting bile resorption and causing Cmax to be too high. To do. 

This shows that you accept it. The area under the curve (AUC) represents the amount of 

drug absorbed (bioavailability) of the dosage form. 

Summary and Conclusion 

In vivo studies in rabbits have shown that Cmax is higher for liposomes containing bile 

salts (296.42 ng/ml) and liposomes without bile salts (232.64 ng/ml) compared to the 

commercial preparation. He was killed. 

Proniosomes confirmed Cmax of 198.65 ± 13. In the absence of bile salts and 

proniosome gel, T increased from 4 hours to 8 hours with niosome and niosome mean 

doubling time (MRI) compared to aripiprazole API. The area under the curve (AUC) was 

adjusted to improve vesicle assembly in the presence and absence of bile salts. Thus, it is 

clear that engineered aripiprazole liposomes show long-term relative bioavailability and 

excellent plasma drug concentrations (Cmax). 

The presence of bile salts in the vesicles easily enters the vesicles quickly into the 

biomembranes. However, in the absence of bile, niosomes and proniosomes remain in the 

body for a long time. All of the above studies showed that the nonionic surfactant 

reduced the initial concentration of the drug and the bioavailability was reasonable, the 

relative bioavailability of non-biliary cysts increased by 111% and the relative 

bioavailability of nodular vesicles increased by 108%. . is based on this concept only. The 

transdermal system also exhibits a relative bioavailability of 92%. 

It can also be used as an alternative to oral administration. 
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