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ABSTRACT 

Fungus is one of the most frequent causes of skin conditions, and the prevalence of infectious 

illnesses is expanding worldwide. While oral treatment of parasitic disease has been linked to 

deadly impact, long duration of treatment, and narrow-mindedness by the patient, topical 

treatment for superficial contagious contaminations has been linked to poor medicine 

dissolvability, irritating to skin, and reduced penetrability via skin. In order to improve 

medication entrance, decrease drug reactions, and give quick symptomatic relief from 

parasite infections, solid lipid nanoparticles carrying antifungal medicines were developed. 

In the current investigation, the medication Efinaconazole-loaded micro molecules were put 

into the aloe Vera gel matrix to increase the drug's penetration into the skin. The anti-fungal 

drug's solid lipid Nano molecules were created. The solid lipid Nano molecules of (SLN-

EFINACONAZOLE) are made using the solvent emulsification method, which increases the 

efficacy of drug trapping and continuous distribution. The original source is the "Portal of 

Health Products & Essential Medicine" of the WHO.  

Aloe Vera gel has shown some medical promise and is an excellent treatment. In comparison 

to standard anti-fungal cream, the SLN-EFINACONAZOLE gel showed higher spreadability, 

adhesiveness, and ease of application in vitro. It also had a better in vitro drug release profile. 

The gel formulation was also shown to be stable at both high and low temperatures down to 

40°C. 

 Last but not least, the topical drug delivery formulation of aloe Vera gel containing SLN-

EFINACONAZOLE exhibits potential as a means of delivering drugs for skin targeting in 

infectious disorders. The formulations were shown to be reliable and appropriate for 

enhancing drug absorption via the skin. 

DOI: 10.48047/ecb/2023.12.si12.007 

 

INTRODUCTION 

Providing the active therapeutic medication to the goal location at the lowest possible effect 

concentration with minimum discomfort, extreme patient compliance with remedial use, and 
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little side effects is predictable for the effective delivery of any fresh medicinal development 

construction. The present route is the most effective technique to locally supply a medicinal 

agent out of all the administrative routes. Due to its benefit of being simple to deploy, 

production popularity and cost-effectiveness increased last year. The current parental and 

parental propensity presents issues with stability and patient issues related to stability, as well 

as concerns with harmful medicine form and dose effects. Traditional medication delivery 

techniques, however, are limited because to their reduced retention and bioavailability. 

The middle of the 1990s, solid lipid nanoparticles (SLN) were developed as a colloidal 

transporter as an alternative framework to already-existing traditional vectors, such as 

emulsions, 1liposomes, nisomes, and polymeric nanoparticles. The advantages of solid lipid 

nanoparticles over alternative carrier systems are larger. More medications are included on 

labels in solid lipid. Solid1lipid1nanoparticles are formed of surfaces (emulsifiers) to stabilise 

SLN and lipids that are solid at normal temperature. 

1.1 Preparation1of1SLN-EFINACONAZOLE1test lots 

The solvent emulsification approach was used to create SLNs. While boiling the solution 

with constant stirring, the medication was completely dissolved in an organic solvent and 

allowed to sit for approximately 15 minutes. When the medication solution reached 80° C, 

stearyl amine and OLML were added. Tween 80 was heated to the same temperature as the 

lipid phase, or 80° C., and then dissolved in water. The water phase received TPGS while 

being continuously stirred. Aqueous phase and lipid phase were combined for 5 minutes 

while being constantly stirred. The temperature of this suspension was suddenly lowered, and 

stirring was continued for 1, 1.5, and 2 hours at 2000, 3000, and 4000 rpm. This method's 

simplicity in manufacture and ability to be replicated at a lab scale make it useful.continuing 

to stir. Aqueous phase and lipid phase were combined for 5 minutes while being constantly 

stirred.  

Material and Method: 

1.2 Formulation1of1Efinaconazole1loaded1lipid1nanoparticles (SLN EFINACONAZO

LE) 

A fundamental and controlled emulsion emulsion technology was installed on the SLNs1. 

The intricate SLN-EFINACONAZOLE arrangement was completed utilising a quality 

approach that was appealing to the eye and planning, planning, planning. The medication was 

converted into DMSO, mixed with amino stereo, and OLML1 (a naturally occurring 

component of olive stearin) before being cooked to 180 ° C. The same temperature of a lipid 

grade was used to break down the surfaces of the 1TPGS and 1OLMS into water. Consistent 

mixing encompassed the lipid stage in an aquatic phase.  

1.3 Optimization Data Analysis 

Design1expert1software finished the SLN-EFINACONAZOLE regulation. A free factor was 

used to determine the spread of SLN-EFINACONAZOLE, and their different dimensions and 

reactions were regular molecular estimations, a list of polio cases, zeta potential, percentage 

of pharmaceutical equipment, and percentage of productivity recorded. By adding the results 

to the programmes, the polynomial condition, the D graphs, and the form pads were all 

obtained. 
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1.4: Authentication of the response surface methodology 

The polynomial condition had gained knowledge of the card structure. Based on a number of 

factual characteristics, including a coefficient of variation (CV), a different coefficient of 

coefficient (Q2), a different relationship coefficient (R2), and a projected aggregate of the 

square (PRESS), the most appropriate scientific standard was determined. By employing an 

appealing quality technique, the definition has been made simpler. 

1.5 Preparation and evaluation of optimized solid nanoparticle circulation 

High numerical rationalisation formulae and a desirable quality capability were awarded to 

SLN-EFINACONAZOLE. Reliability was evaluated by centrifugation1 at 20001 rpm for 301 

minutes while screening and odour of SLN were examined. 

1.6 Determination1of average1particle size1 (APS) and melt propagation index1 (PDI)  

The size of the molecules and PDI of the SLN were determined using photon connection 

spectroscopy (PCS). To minimise molecular collaboration as shown in the determined 

drawings, SLN data was lowered with dual filtering water to group from 0.001 to 1%. 

1.6.1 Zeta Potential (ZP)  

Zetasizer was used to adjust ZP1 of the scattering SLN1. With two double-filtered waters, the 

experiments were compromised. It calculates that 123 V/m of electric field quality was 

maintained while running at 125 °C. 

1.6.2 Efficiency intake (EE) and1drug1loading1 (DL)  

 By grouping medications in greater SLN scales, it is possible to determine the %EE1of 

medicine in SLN1. The decision regarding grouping peaceful tranquilly in aquatic SLN 

dispersal was made using an ultracentrifuge. The eppendorf tubes were filled with 1.5 ml of 

SLN size, and the ultracentrifuge speed was cooled at 160 000 rpm for 45 minutes at 4 ° C. 

The fluid phase of the drugs was divided into groups using a UV-visible spectrophotometer. 

Eqs. (1) and (2) alone were used to establish estimates for the 1DL% and 1EE%.                                 

℅ EE = 
𝑇𝐷−𝑇𝑆

𝑇𝐷
 × 100 

                                  % DL= 
𝑇𝐷−𝑇𝑆

𝑇𝐿
 × 100 

Where, 

TD =Total mass of drug, 

TS = Total mass of drug in supernatant, 

TL = Total mass of lipid. 

1.6.3 Transmission Electron Microscopy Study (TEM)  

The use of a transmission microscope examination allowed for precise control over the 

molecules' size, morphology, and form. In this study, the diffusion of SLN with water was 
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decreased, and a dispersed dispersion was incubated for 45 minutes in a copper net covered 

in carbon and dried film. 

1.7 Study of SLN stability distribution 

The SLNs were put through a year of safety contests in line with ICH requirements for four 

distinct resource conditions, such as refrigeration, 25 2 °C/60 % RH, 30 2 °C/65 % RH 5% 

RH, and 40 2 °C/75 % RH. 

1.8 Cryoprotectant screening  

SLN-containing prescriptions were dispersed using a lyophilization (parched stop) technique. 

For the test, two different cryoprotectants—mannitol (5 and 8% w/v) and lactose (5 and 8% 

w/v)—were used. Strong scattering (- 25 ° C) comprising 11ml of mint course of action 

(5%1w/w and 8%1w/v) and 1 ml of lactose arrangement (5% w/v18% w/v) and12 SLN 

scattered a level of 1: 21 (v/v) was1taken in a 5 ml1vial1and1lyophilized at10.25 bar for124 

hours and1the1temperature was reached out from - 15 to10 ° C. The final drying took place 

for two hours at +115 °C, 0.01 bar, and was followed by expulsion at –4 °C. Based on the 

maximum amount of dried1SLN that could be recovered, a concentration of 5% 

w/v1mannitol was determined. The use of dried SLNs was also discontinued for 1DSC, 

XRD, and 1FTIR reflexes. 

1.9 Characterization1of1lyophilized1SLN 

1.9.1. Differential1Scanning1Calorimetry (DSC) 

Using a variance control calorimeter, the warm behaviour and the relationship between drugs 

and other substances were taken into consideration. As a reference, a non-standard average 

aluminium pan was used. The 1DSC outputs in the temperature range of 30 °C to 1300 °C 

were recorded using a heating rate of 110 ° C per minute. On the upgraded foundation stone, 

1DSC investigations on illegal substances, freeze-dried OLML, and SLN mass were 

conducted. 

1.9.2. X – Ray1Diffraction (XRD) study 

To investigate the partition of cross-sectional1planes into jewels, an XRD1study was carried 

out. An X-ray1diffraction1test determined the precious stone structure of pharmaceuticals, 

unpolluted lipids, and pharmaceuticals containing SLN. 

A 5°/min filter was applied to the Cu1K-alpha radiation source. On unpolluted foundation 

stones, OLML, unregulated substances, and 1SLN, X-ray diffraction estimations were made. 

1.9.3. Fourier1Transform1Infra-Red1Spectroscopy1 (FTIR) 1Study 

The Jasco1FTIR spectrometer was used to compare the commonalities between suburbs and 

conduct infrared testing. OLML, pharmaceuticals, and SLN have all been the subject of FTIR 

investigations that have not been conducted without the use of drugs. Tests were combined 

with dry potassium bromide in amounts ranging from 1-2 mg, and samples were then 

evaluated using the transmission technique on waves with a wavelength between 40001 and 

400 cm-1. 
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1.10. Formulation1and1evaluation of1SLN gel 

Aloe vera gel has been used to define semi-solid on SLN in a timely manner. Aloe vera jelly 

was created using stabiliser, cellular reinforcement, and stopper, all non-routine grades and 

1GRASS, and a concentration of aloe vera on the side of the aloe1barbadensis plant. One 

centrifuged the SLN distribution and looked for potential medicinal components. Aloe vera 

gel was added to SLN1 having a medication in accordance with 0.21g of 

EFINACONAZOLE1 to create 2% (20 g). 

Evaluation of SLN formation 

It is appropriate for methanol to be compromised and investigated with a Visrosphotometer 

UV Visible since SLN1gel (100 mg) was precisely measured and evaluated for the 

medication by dissolve in DMSO. 

Evaluation of1SLN gel 

1.10.1. 1Rheological1measurement 

1.10.1.1. 1Viscosity  

Examined are the aloe vera gel mark's rheological behaviour and flow characteristics as 

described by SLN scattering. Cone and plate rheometers (Brookfield AP 2000 + 2 

viscometer) were used to analyse the rheological examination of the SLN gel. Chronic 

variations of the cutting pressure at standard cutting speeds (from 0 s-1 to 11 000 s-1 as 

curves and from 1000 s-11to 0 s-1 as bottom curves) for semi-solid skeletons stored at three 

different temperatures (5 ° C, 25 ° C, and 40 ° C) have been used to examine the effects of 

thermal capacity and skeletal lipid properties on the rheological behaviour of aloe SLN gel. 

1.10.1.2. Spread ability 

On the basis of a systematic sample, the ability to produce films, the degree of coherence, 

and the level of tangibility, an advanced evaluation based on SLN was conducted. One 

important factor for a timely measurement structure is sustainability since it refers to the 

stability and collaboration of molecules. The usage of a wooden surface and a slide group 

with a rectangular wooden square attached to the slide is covered by this test. Another sliding 

slip with a container through the pulley is coupled to a similar device with a rope. When SLN 

gelatin was sandwiched between slides, it was possible to determine how long it took for a 

full glass to entirely slip off the fixed slide. The liveliness was quantified as the time required 

to completely isolate two glasses during the test. 

S = 
𝑀×𝐿

𝑇
 

Where, 

1S = Spreadability 

1M = Weight tide to the upper glass slide 

1L = Glass slide length 
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1T = The time longer expands the separated slide.  

1.10.2. Occlusive study 

An in vitro barrier investigation was carried out to control the SLN gel's output over the 

course of three fortunate months, which reshaped the skin's epidemiological misfortune. In 

this investigation, Whatman microfibre filters of 90 mm were used to fix up to 25 ml of 

preliminary measured water with 50 ml of the pre-measured 50 ml limit measurement. For a 

comparable test, the tool's printing surface was measured with 0.25 g of 1SLN gel, another 

with plain gel devoid of 1SLN, and a container was kept empty as a comparison. After 72 

hours, each measuring device was taken out at a temperature of 32 °C and a relative humidity 

of 60 5%. The F-1factor of the barrier has been set for the definition as an equation. 

F = 100 × ( 
𝐴−𝐵

𝐴
 ) 

Where, 

A is the water loss without sample, 

B is the water loss with sample. 

Results and Discussion:  

1.11: In Vitro drug diffusion study 

On dispersed cells, an in vitro drug release investigation was carried out using acetic acid 

cellulose sheets. Phosphate was supported as a dispersed medium in 6.8 PH and methanol 

(60:40), and lately joined a film 30 minutes before to delivering the sample. 

A portion of the thin cell cell containers created a combination of methane phosphate and 6.8 

pH (10 ml). The temperature in the mixed waste compartment was maintained at 37 ° C using 

a water shower and the use of attractive plants. In terms of contributions, the analysis began 

with a uniform application of 0.5 g of 1SLN gel on the outside of a 1cellulose acid derivative 

film. After 0, 1, 2, 4, 8, 12, 24, 36, and 48 hours, inspections were carried out, and all fresh 

test samples contained the new dispersion medium. These illustrations have evolved and 

become worse. visible UV spectrophotometrically. 

1.12: Antifungal activity in vitro  

Using the fertiliser technique on diffuse agar, a research on the antifungal efficacy in vitro 

against Candida albicans species was conducted. Fungal species were cultured and incubated 

with Sabouraud agarrose (SDA). By self-checking at 15 compression pressure and 121 ° C 

for 15 minutes, the cultivated/fed soil was prepared and sterilized. Fresh cultures of Candida 

albicans were created and kept there in the dark for 48 hours at a temperature of 37 2 °C. A 

spherical fossa with sterile quiet was conducted in an aseptic environment on sterilized SDA 

plates. All of the composition (white gel, SLN gelatin, regular gelatin medications, and 

commercialized training) were thoroughly combined with the medium and added to the agar 

plate's ditch under sterile circumstances. The plates were dried and incubated at 37 ± 2 ° C 

for 48 hours. The area of prohibition was measured at the end of the incubation.” 

. Improve the analysis strategy (UV visible spectrometric technique). 
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The most severe absorption for Efinaconazole nitrate (EFINACONAZOLE) was found to be 

260 nm when a visible UV spectrometer was used to build the diagnostic procedure. "A stock 

solution containing 1000 mg/ml of EFINACONAZOLE was made by dissolving 100 mg of 

the drug in 100 ml of phosphate solution with a pH of 6.8 and 60% methanol. Each layered 

dilution's absorbency was tested at 260 nm after it had been made. A regression value of 

0.999 for an EFINACONAZOLE in phosphate buffer pH 6.8 with methanol (60:40) and 

methanol was discovered after the coating was detected. 

Figure 1.1 and 5.2 signifies the linear curve for 1EFINACONAZOLE in methanol and 

phosphate1buffer pH 6.8: 1methanol. 

 

n=6 Figure 

 

Figure 5.2. Calibration curve of EFINACONAZOLE in Phosphate buffer
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1.13: Characterization of Efinaconazole 

Contributory research has been done to explain the physicochemical properties of 

finaconazole and to control any potential advancements in pharmaceuticals after the 

manufacturing of SLN. 

 Determination of the melting point 

Using the one-capillary approach, the drug delivery point for finaconazole was pinpointed 

and measured to be 155.83 0.7637 ° C. 

Experimental Design 

In vitro drug release study on test lots 

The SLN drug synthesis model was established by an in-vitro drug emission investigation. The 

drug discharge profile is impacted by dissimilar1variables and their various concentrations. 

Particle size and particle density index (PDI) were assessed for a variety of formulations from S1 

to S16 and R1 to R8. The drug release of the formulations with the smallest particle size and PDI 

was further investigated. Due of their extremely high PDI values, formulations S1 and S9 were 

not evaluated for release studies. 

Table1.2: In vitro1release1profile1data of preparation1S2 to S8 

Time 

(hr) 

S2 S3 S4 S5 S6 S7 S8 

0 0 0 0 0 0 0 0 

0.5 10.66±0.99 13.55±1.19 5.68±0.83 8.93±0.72 14.36±0.14 6.39±0.69 6.60±0.70 

1 15.62±1.25 19.65±1.29 10.53±1.10 15.09±1.17 26.27±1.32 13.67±1.18 14.39±1.09 

2 26.83±1.59 23.59±1.44 15.64±1.20 25.99±1.58 34.62±1.30 20.54±1.36 28.84±1.26 

4 38.95±1.68 36.94±1.59 27.78±1.29 37.74±1.39 43.74±1.74 24.98±1.50 36.97±1.62 

6 46.69±1.95 48.83±1.74 40.57±1.48 46.72±1.83 51.07±1.99 33.68±1.87 49.63±1.44 

8 51.50±2.10 50.56±1.98 43.38±1.62 51.94±2.24 55.92±2.19 44.93±2.10 55.92±2.06 

12 53.69±2.20 51.84±2.17 47.81±1.95 53.78±2.20 56.75±2.44 54.95±2.29 57.47±2.42 

24 66.12±2.45 63.89±2.45 64.63±2.20 63.47±2.51 65.59±2.86 64.52±2.50 66.79±2.75 

36 67.86±2.72 64.49±2.80 64.85±2.50 63.49±2.85 66.16±2.72 64.27±2.82 66.19±2.49 

48 68.59±2.84 65.91±2.95 66.07±3.09 65.74±2.74 67.49±3.12 65.83±3.06 67.48±3.16 

 

Mean ± SD, n = 6 
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Figure 1.1: In1vitro release1profile of1formulation1S2 to S8. 

In comparison to 1S2 with 6%1OLML, S3 displayed 6%1lipid and 1OLML GMS in a 1: 1 ratio 

of drug release. S6 surfaces with 7% OLMS surfaces created with a looser and broader profile. 

The medication was irregularly released from the 1SLN circulation as evidenced by the 

production of S8 at 6% of the DMSO concentration. 

 

Table 1.3: In vitro1release1profile data of1formulation1S9 to S16 

Time 

(hr) 

S10 S11 S12 S13 S14 S15 S16 

0 0 0 0 0 0 0 0 

0.5 16.45±0.99 13.54±1.19 15.67±0.83 13.92±0.72 14.35±0.14 16.38±0.69 17.59±0.70 

1 22.61±1.25 19.64±1.29 20.52±1.10 17.09±1.17 21.87±1.32 20.79±1.18 23.38±1.07 

2 26.82±1.59 27.58±1.44 29.73±1.20 25.95±1.58 31.61±1.30 27.53±1.36 31.83±1.26 

4 38.94±1.68 36.93±1.59 33.77±1.29 37.73±1.385 39.78±1.74 36.97±1.50 40.96±1.62 

6 46.68±1.95 48.82±1.74 40.57±1.48 46.71±1.83 51.62±1.99 43.67±1.87 51.62±1.44 

8 51.38±2.10 50.55±1.99 43.38±1.62 51.94±2.24 55.92±2.19 49.93±2.10 55.92±2.06 

12 54.69±2.20 56.84±2.17 54.81±1.95 57.78±2.20 60.75±2.44 55.5±2.29 60.47±2.42 

24 65.12±2.44 63.69±2.44 63.63±2.19 62.47±2.50 64.59±2.85 63.52±2.49 65.79±2.76 

36 67.86±2.72 64.49±2.80 64.85±2.50 63.49±2.85 66.16±2.72 64.27±2.82 66.19±2.49 

48 68.59±2.84 65.91±2.95 66.07±3.09 64.74±2.74 67.49±3.12 66.83±3.06 67.48±3.16 
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Mean ± SD, n = 6 

 
Figure 1.2: In1vitro release1profile of1formulation1S10 to S16. 
 

When 1S13 with 5% 1TPGS was formed, the amount of drug released increased, and it was 

evident that when S16 with 1.5% 1TPGS and 10.3% stearic amino acid was formed, the amount 

of drug release was at its highest. 

Table 1.4: In vitro1release1profile1data of 1formulation R4 to R8 

Time (hr) R4 R5 R6 R7 R8 

0 0 0 0 0 0 

0.5 16.67±0.83 10.92±0.72 10.36±0.14 16.38±0.69 15.59±0.70 

1 21.55±1.10 15.09±1.17 19.88±1.32 22.79±1.18 23.38±1.07 

2 25.73±1.20 22.95±1.58 27.61±1.30 29.53±1.36 28.83±1.26 

4 31.78±1.29 37.73±1.39 39.78±1.74 38.98±1.50 36.97±1.62 

6 40.57±1.48 46.72±1.83 51.62±1.99 52.67±1.87 49.63±1.44 

8 43.38±1.62 51.94±2.24 55.92±2.19 56.93±2.10 55.92±2.06 

12 47.81±1.95 53.78±2.20 57.75±2.44 59.95±2.29 57.48±2.42 

24 60.64±2.19 62.47±2.50 64.59±2.85 65.53±2.49 63.80±2.74 

36 64.86±2.50 63.50±2.84 66.17±2.72 67.27±2.82 66.18±2.49 

48 66.07±3.09 64.75±2.74 67.48±3.12 69.84±3.06 67.49±3.16 
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Mean ± SD, n = 6 

 

Figure 1.3: In vitro release profile of formulation R4 to R8. 

 

The formulae from R1 to R8 were not explored for drug release studies since they were only 

examined for particle size and PDI to ascertain how the process parameter affected SLN.  

 

Table1.5: Evaluation of Particle, and polydispersity index, Zeta potential,  Boarding 

efficiency and drug1loading 

Formulation Particle 

size  

polydispersi

ty1index 

Zeta 

Potential 

Boarding 

efficiency 

drug1loading 

R4 149.3±3.14 0.229±0.015 10.43±0.67 89.09±3.09 12.67±1.09 

R5 247.2±2.18 0.378±0.016 10.99±0.89 90.07±2.67 15.98±0.98 

R6 285.1±1.23 0.435±0.012 20.78±0.67 92.87±1.56 18.08±9.09 

R7 2.99.3±3.09 0.654±0.013 25.67±0.87 93.98±2.98 20.89±7.09 

R8 328.5±3.34 0.765±0.045 28.56±0.56 94.99±3.09 23.99±0.78 

 

1.14: Determination of 1particle size and 1polydispersity1index (PDI) 

Particle sizes for all nine R4-R8 preparations ranged from 149.3 nm to 1328.5 nm to 13.34 

nm, while the 1polydispersity index ranged from 0.229 nm to 0.765 nm. 

1.14.1 Zeta1Potential (ZP) 

1.14.2: The nine-sided R4 to R8 zeta potential was determined to be 10.99 0.89 mV for the 

optimised batch, with a range of 10.43 0.67 mV to 28.56 0.56 mV. The intensity of the 1SLN 

dispersion has been correlated with the potential zeta consequences. 

0

10

20

30

40

50

60

70

80

0 0.5 1 2 4 6 8 12 24 36 48

C
u

m
u

la
ti

ve
 p

e
rc

e
n

t 
d

ru
g 

re
le

as
e

Time in Hours

Percent drug release of R4-R8 

R4

R5

R6

R7

R8



FORMULATION AND EVALUATION OF EFINACONAZOLE LOADED SOLID-LIPID  

NANOPARTICLE USING ALOE-VERA GEL       Section A-Research paper 

 

95 

Eur. Chem. Bull. 2023,12(Special Issue 12), 84– 106 
 

1.14.2 Boarding efficiency1 (BE) and drug1loading (DL) 

 The composition of EFINACONAZOLE was discovered to be higher based on the general 

literature research and solubility1studies done at the beginning of the investigation. It was 

discovered that the drug load ranged from 12.671.09% to 23.990.78% and that the nine BE 

preparations operating on R4 to run R8 are between 89.093.09% and 94.993.09%. The BE 

and DL of the optimised formulation were 90.072.67% and 15.980.98%, respectively. 

1.14.3: Transmission1Electron1Microscopy1Study1(TEM)  

In light of the analysis the outcomes of 5.8 Figure are shown in the TEM picture of worn-size 

particles. The spherical nanoparticles' TEM picture revealed that they were close to 200 mn 

in size. 

 

  
Figure 1.4: The TEM image of SLN-EFINACONAZOLE. 

 

1.15: Stability1study of SLN-EFINACONAZOLE 

The most important factor in the creation of solid lipid nanoparticles is stability. All samples 

were confirmed to be stable and opaque after three months of operation of the SSCH SLN-

EFINACONAZOLE in accordance with the ICH requirements for four different storage 

settings. A slight increase in particle size, PDI, and retention efficiency was seen at higher 

storage temperatures and times. It was discovered that frozen samples1 were more stable and 

unaltered. The polydispersity index, retention effectiveness, and particle size of the SLN-

Efinaconazole stability research were assessed. 

Small alterations in SLN-Efinaconazole were noticed, however they are allowed because they 

had no effect on the formulation's stability. As a result, when the temperature was 

investigated, the finaconazole-SSN was steady. 

 

  Table.1.6: Stability1data of SLN-EFINACONAZOLE dispersion 

Particle Size 

Temperature Day 1 Day 15 Day 30 Day 90 
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2-8 ° C 154.8±2.55 157.1±2.30 158.8±2.39 161.1±2.36 

25 ° C 154.8±2.55 170.2±3.16 182.8±248 194.8±2.44 

30 ° C 154.8±2.55 176±2.06 202±3.15 218.9±3.27 

40 ° C 154.8±2.55 199.5±2.83 268.2±2.75 318.03±3.26 

Poly dispersity Index 

Temperature Day 1 Day 15 Day 30 Day 90 

2-8 ° C 0.24±0.017 0.24±0.013 0.24±0.02 0.236±0.016 

25 ° C 0.24±0.017 0.26±0.014 0.27±0.017 0.29±0.019 

30 ° C 0.24±0.017 0.27±0.018 0.30±0.016 0.34±0.020 

40 ° C 0.24±0.017 0.33±0.018 0.39±0.030 0.433±0.028 

Percent Entrapment Efficiency 

Temperature Day 1 Day 15 Day 30 Day 90 

2-8 ° C 94±2.33 93.75±2.96 93.15±2.15 92.18±2.69 

25 ° C 94±2.33 92.58±2.27 90.96±2.07 89.6±2.25 

30 ° C 94±2.33 91.71±2.74 88.72±2.98 86.52±2.32 

40 ° C 94±2.33 86.46±2.99 80.74±3.80 76.94±3.93 

Mean ± SD, n = 3 
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Figure 1.5: Stability1data of1SLN-EFINACONAZOLE as per ICH guidelines 

1evaluated based on1Particle size (nm). 

 

 

 

Figure 1.6: Stability1data of SLN-EFINACONAZOLE as per ICH1guidelines 

evaluated1based on1PDI and Entrapment1efficiency (%). 
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Figure 1.7: 1Stability1data of SLN-EFINACONAZOLE as per ICH1guidelines 

evaluated1based on1entrapment1efficiency (%). 

 

1.16 Occlusive study 

It was discovered that the SLN-EFINACONAZOLE gel was more occlusive than the regular gel, 

increasing the irrigation effect. Property, 24 hours, 148 hours, and 72 hours, SLN-

EFINACONAZOLE. Associated to 0.58%, 31.2094 0.33%, 31.2094 0.33%, and 31.5209 0.45% 

relative to 1control (Figure 5.18). View Additional Moisturizing Effect.  

 

 

 

 

Figure 1.8: Comparison of occlusion1factor of 1SLN-EFINACONAZOLE enriched gel 

and1plain gel. 
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1.17: In Vitro drug release study 

 

With EFINACONAZOLEAKON cream1 (reference), the in-vitro exhaust analysis of 1SLN-

EFINACONAZOLE was compared and promoted. After two hours, one instance of 

Efinaconazole release from the SLN was quicker and resolved. When compared to the cream 

on the display, the 1SLN gel had a similarly quick release, demonstrating its potency for a 

quicker start-up (Figure 5.19 and Table 5.8). Even more useful for keeping pharmaceuticals 

in warehouses was continuous unloading. 

 

 

Table 1.8: In vitro1cumulative1percent1drug release of1SLN EFINACONAZOLE1gel 

and reference1marketed EFINACONAZOLEAKON®1cream. 

 

Time in Hours SLN-EFINACONAZOLE 

Gel % 

Reference % 

0 0 0 

1 3.43±2.75 5.28±2.18 

2 5.94±2.19 7.13±2.44 

4 13.96±1.38 13.94±1.62 

8 31.02±1.84 26.37±2.25 

12 41.25±2.92 32.26±2.32 

24 51.66±1.78 39.79±1.37 

36 66.13±2.44 40.26±2.12 

48 66.81±2.77 40.41±2.82 

 

Mean ± SD, n = 3 
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Figure 1.9: In vitro drug release profile of SLN-EFINACONAZOLE gel and reference 

marketed cream. 
1.17: Drug permeation1study 

Table 1.9: In vitro1cumulative1percent drug permeated of SLN-

EFINACONAZOLE1gel and1reference marketed1EFINACONAZOLEAKON1cream. 

Time in Hours SLN-EFINACONAZOLE 

Gel % 

Reference % 

0 0 0 

1 5.35±0.20 5.25±0.2 

2 6.41±0.30 6.21±0.09 

4 9.63±0.50 8.92±0.16 

8 14.15±1.49 13.54±0.37 

12 16.74±1.09 15.83±0.63 

24 19.96±1.58 18.9±0.18 

36 20.22±1.73 19.11±0.37 

48 20.93±1.53 19.69±0.49 

 

Mean ± SD, n = 3 
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Figure 9.10: In vitro1permeation profile1of1EFINACONAZOLE from1SLN gel and      

reference1marketed1cream. 

 

1.17.1: In1vitro1antifungal1activity 

Based on one zone of constraint, the antifungal activity was evaluated. The zone of 

obstruction analyses the feasibility of the definition against the chosen microbial species. In 

this instance, C. albicans is used as a source of perspective because it is responsible for 

several skin maladies. When compared to the promoted and contrasted arrangement, the zone 

of hindrance for 1SLN-EFINACONAZOLE was observed to be greater (figure 15.22 and 

table 5.11). This is as a result of SLN's capacity to pass through the protective layer of 

infectious cells and release the drug within. The results suggest that SLN-

EFINACONAZOLE gel has a better capacity to combat Candida species when compared to 

the cream and that EFINACONAZOLE is typically weaker. The research was carried out 

three times, and the zone of obstruction produced comparable results in each case. 

Table 1.11: Different1concentrations1of EFINACONAZOLE1and their1zone 

of1inhibition 
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100 21.5 

250 22.0 

500 24 

1000 25 

Marketed 24 

EFINACONAZOLE SLN 25 

Blank SLN 0 

Mean, n = 3 

 

 

 

 

Figure 1.11: Comparative1Antifungal activity1of different1dilutions of 

Efinaconazole1with marketed1and1SLN-EFINACONAZOLE1formulation. 

 

1.17.2: Stability studies of  SLN-EFINACONAZOLE gel. 

Based on the amount of medicine that leaked out of prepared SLN-EFINACONAZOLE gel 

over the course of three months at various capacity states (2-8°C, 125°C, 30°C, and 140°C), 

the gel's strength in relation to Efinaconazole stored in SLNs was calculated. The physical 

solidity, organoleptic characteristics, shading, pH, and look of the designs were evaluated. 

The results were listed in a table. Reliability was assessed in terms of the percentage of 

Efinaconazole retained in 1SLNs. The results are shown visually in Fig. 5.23 and 
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documented in Table 5.12, respectively. For the duration of three months, every single detail 

was found to stay constant at every temperature. 

Table 1.12: Mean1percent of1Efinaconazole retained1in1 SLN-EFINACONAZOLE gel. 

Time 

(Days) 

Temperature of Storage Conditions 

2-8°C 25°C 30°C 40°C 

1 99.25% 99.25% 99.25% 99.25% 

15 99.06% 98.69% 98.34% 98.29% 

30 98.69% 97.90% 97.74% 97.39% 

90 98.32% 97.40% 97.09% 96.82% 

Mean, n = 3 

 

 
Fig. 1.12: Mean1retention of1Efinaconazole into1SLNs from1 SLN-

EFINACONAZOLEs1Gel at temperature1of (A) 2-8˚C, (B) 25±2˚C (C) 30±2˚C and (D) 

40±2˚C. 

CONCLUSION 

Finally, organised solid lipid nanoparticle antifungal medication and natural unique 

collections. The designed1SLNs were calculated for physicochemical1properties using an 

enhanced emulsion approach. In order to minimise preparation and provide an 

ideal1formulation, revised tools have been chosen. The effective production of SLN, safe 

penetration, and enhanced antifungal medicines in the skin are supported by several 

characterisation studies, in vitro tests, and stability studies. As a result, as compared to 

regular cream, the current study demonstrates an effective concentration of 

EFINACONAZOLE SLN1.  
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In contrast to regular cream, the use of Aloe Vera gel as a dispersion medium for the solid 

lipid nanoparticles of Efinaconazole provides emollient and therapeutic effects to the fungal-

affected skin. 

The best solid lipid nanoparticle of efinaconazole is created by a modified solvent 

evaporation approach using 5% v/v Lipid OLML, 5% v/v DMSO, 0.3% w/v Steryl Amine, 

1.5% w/v TPGS, and 3% Tween 80. The solution becomes more homogeneous in size and 

has higher entrapment efficacy when stirred at a rate of 2000 for one hour and then rapidly 

cooled. 

Following the creation of SLN-EFINACONAZOLE-loaded solid lipid nanoparticles, the 

solution was added to the aloe vera gel and swirled at 2000 rpm for an hour to create a 

uniformly dispersed matrix. The formulation was shown to be more successful than the 

commercially available Efinaconazole Cream products after being tested for a number of 

rheological and effectiveness characteristics. 
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