International Journal of Applied Pharmaceutics

ACADEMIC SCIENCES

Knowledge to innovation

ISSN- 0975-7058 Vol 16, Issue 1, 2024

Original Article

REVOLUTIONIZING THERAPEUTIC DELIVERY: DIOSGENIN-LOADED SOLID LIPID
NANOPARTICLES UNLEASH ADVANCED CARRIERS

RAMSHA ASLAM1.2*Z, VARSHA TIWARI3 '/, PRASHANT UPADHYAY* "/, ABHISHEK TIWARI3

1Faculty of Pharmacy, IFTM University, Lodhipur-Rajput, Moradabad-244102, Uttar Pradesh, India. 2Devsthali Vidyapeeth College of
Pharmacy, Lalpur, Rudrapur, U. S. Nagar, India. 3Pharmacy Academy, IFTM University, Lodhipur-Rajput, Moradabad-244102, Uttar
Pradesh, India. *School of Pharmaceutical Sciences, IFTM University, Lodhipur-Rajput, Moradabad-244102, Uttar Pradesh, India
*Corresponding author: Ramsha Aslam; *Email: ramshaaslam061990@gmail.com

Received: 06 Sep 2023, Revised and Accepted: 11 Oct 2023

ABSTRACT

Objective: The pharmaceutical industry has paid a lot of attention to solid lipid nanoparticles (SLN) because they show promise as drug delivery
vehicles. The purpose of this research was to create and characterize SLN loaded with Diosgenin.

Methods: To create SLN, the natural bioactive component diosgenin was encapsulated in a solid lipid matrix of compritol ATO 888. A modified
solvent emulsification-evaporation process was used to create the SLN. Using a Box-Behnken Design (BBD), we were able to identify the optimal
values for the drug-to-solid lipid ratio, surfactant concentration, and ultrasonication period that constitute an effective formulation.

Results: It was found that the improved formulation had particle sizes of 170.96 nm, polydispersity indices (PDI) of 0.231, and entrapment
efficiencies of 64.549+0.553% %. The zeta potential value of -40.2 mV was indicative of a steady dispersion. The average particle size of the SLN was
measured to be 103.1429 nm, and their spherical morphology was validated by scanning electron microscopy (SEM) imaging. The optimized
formulation did not undergo any chemical changes, as shown by differential scanning calorimetry (DSC) testing. The in vitro drug release
investigation showed that the SLN released Diosgenin continuously for 28 h.

Conclusion: The optimized formulation of SLN, achieved through the BBD, offers a promising strategy to improve drug solubility while ensuring
controlled drug release and long-term storage stability.
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INTRODUCTION stability, increased bioavailability, enhanced targeting capabilities, and
the ability to be produced in large quantities [1, 2]. The encapsulation of
the drug into the SLN increases the availability of the drug at the site of
action as shown in fig. 1. By encapsulating the drug within SLN, several
advantages are achieved. Firstly, the SLN protects the drug from
degradation or premature release, thereby prolonging its circulation
time in the body. This extended circulation time allows for increased
drug accumulation at the target site. Secondly, the small size of SLN
facilitates their passive targeting of specific tissues or cells due to the
enhanced permeability and retention (EPR) effect. The SLN can
passively accumulate in areas with compromised vasculature, such as
tumor tissues, leading to higher drug concentrations at the site of
action [2].

The successful delivery of drugs to their target sites within the body is
crucial for achieving desired therapeutic outcomes. However, many
drugs suffer from poor solubility, low bioavailability, rapid metabolism,
and elimination, leading to suboptimal therapeutic efficacy. To overcome
these challenges, the development of suitable drug delivery systems is
imperative. In recent years, SLN has emerged as a promising class of
lipid-based colloidal carriers for enhancing the solubility and delivery of
hydrophobic drugs. SLN are sub-micron-sized particles with a range of
50 to 1000 nm, composed of physiological lipids dispersed in an aqueous
surfactant solution. These nanoparticles offer several advantages over
traditional drug carriers, including high biocompatibility, improved drug
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Fig. 1: The encapsulation of the drug in the SLNs increases the availability of the drug at the site of action (Source: Authors)

Diosgenin is a steroidal sapogenin that is found in large amounts in
Dioscorea alata, Trigonella Foenum graecum, and Smilax China [3].
This bioactive plant chemical has shown a lot of promise and

interest in treating diseases like cancer, diabetes, problems from
diabetes, high cholesterol, inflammation, and several types of
infections [4, 5]. Still, diosgenin's main problems for clinical use are
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that it doesn't mix well with water and that it isn't very effective
when taken by mouth [6, 7]. Because of these problems, diosgenin is
a great example of a lipophilic drug for SLN and NLC to learn from.
The development of diosgenin SLN could have big effects on patient
care [8].

The goal of this study was to use a randomized response surface
BBD to make and improve SLN loaded with diosgenin. The exact
goals were to make the drug more soluble, get a steady release of the
drug, and make sure the formulation is stable over time. The melt
emulsification-ultrasonication method was used to make SLN
because it is easy and can be used on a large scale. First, different
lipids were tested to see how well they mixed with diosgenin.
Compritol ATO 888 was found to be the best lipid, and further tuning
was done using a BBD, taking into account things like the amount of
solid lipid, the amount of surfactant, and the amount of time spent
sonicating. With a response surface method [9, 10], the effects of
these independent variables on particle size, polydispersity index
(PDI), and entrapment efficiency were looked at. A lot of information
was gathered about the best way to make diosgenin-loaded SLN. To
fig. out what the nanoparticles were made of and how stable they
were, their particle size, PDI, and zeta potential were measured. SEM
was used to look at the shape and surface morphology of the SLN,
and DSC was used to look at the interactions between the drug and
lipids in the mixture [11, 12]. Using a dialysis bag method, drug
release studies were done in the lab. Drug release rates were
measured in both acidic and phosphate buffer environments. Using
different models, such as the zero-order, first-order, Korsmeyer-
Peppas, Higuchi, and Hixson-Crowell models [13, 14], the release
dynamics of the optimized formulation were studied. Last, stability
studies were done to find out how long the optimized formulation
would stay stable under different storage situations. Over 30 d, the
size of the particles and how well they were caught were watched to
see if there were any noticeable changes [15]. So, the developed SLN
with the optimized formulation offers a hopeful way to make drugs
more soluble, get a steady release of drugs, and make sure that
diosgenin stays stable for a long time. These results have important
implications for making diosgenin more effective as a medicine and
for using it in the clinic to treat different diseases.

MATERIALS AND METHODS
Materials

The phytoconstituent Diosgenin was procured from Yarrow Chem,
Mumbai, India. Compritol ATO 888 and Phospholipon® 80H were
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purchased from HiMedia, Rudrapur, India, while Tween 80 was
procured from Finar, Ahmedabad, India.

Screening of lipids

Due to the solid structure of lipids, it is difficult to determine the
solubility of diosgenin using the equilibrium approach, as described
by Das et al. (2011). The drug and lipids were combined in two
different drugs: lipid ratios of 1:2 and 1:3. The resulting mixture was
uniformly mixed for 5 min while melting at 5 °C above the lipid MP.
Samples were checked visually for clarity and miscibility [16, 17].

Experimental design

In this study, the effects of three independent variables on the size
(nm) and percent entrapment of SLN were investigated using a
response surface approach. The independent variables considered
were the amount of solid lipid (mg), sonication time (min), and
surfactant quantity (percent). To conduct the experiments, a
randomized response surface BBD was employed, which allowed for
the creation of seventeen different combinations of the independent
variables. Each variable was assigned three levels: -1, 0, and 1 given
in table 1. The experimental design was randomized, and the tests
were performed in a random order.

To establish a relationship between the coded and uncoded values of
the independent variables, Equation (1) was utilized. In this
equation, X represents the coded level, Xo corresponds to the real
level of the independent variable, AX denotes the step change, and Xc
represents the actual value at the central point. The equation
enabled the conversion between coded and uncoded data.

X1=Solid lipid, X2= Surfactant concentration, X3 = Sonication time
-(D

A non-linear polynomial equation derived from the BBD, was
employed to model the relationship between the independent
variables and the response (Y). The equation (Y =
bo+b1X1+b2X2+b3X3+b12X1X2+b13X1X3+b23XoX3+b11X12+b22X22+b33X32)
consisted of an intercept term (bo), linear coefficients (b1, bz, bs),
interaction coefficients (b1z, b13, b23), and quadratic coefficients (b1,
b2z, b33). These coefficients were determined based on the observed
experimental values of the responses obtained from the
experimental runs. The independent variables Xi, Xz, and X3
represented the coded values of the solid lipid, surfactant
concentration, and sonication time, respectively [18, 19].

Xc

e

Table 1: Independent and dependent variables and their levels in BBD

Independent variable Symbol Coded level

-1 0 +1
Drug: solid lipid X1 1:3 1:4 1:5
Surfactant % X2 2 3 4
Sonication (min) X3 6.0 7.5 9.0

Fabrication of solid lipid nanoparticles

SLN was made using a modified method of melt emulsification and
ultrasonication. After looking at lipids, Compritol ATO 888, which
has a melting point of 70 °C, was picked as a solid for the synthesis of
SLN. The solid lipid was melted at a temperature that was 10
degrees Celsius above its melting point. The drug was then added
slowly while the mixture was constantly stirred. This made the
liquid phase [20, 21]. The lipid phase and the water phase were both
heated to the same temperature. The water phase had Tween 80 as a
detergent and Phospholipon® 80H (1 percent w/v) as a stabilizer.
To make a pre-emulsion, the watery phase was slowly added to the
oily phase while shaking at the same temperature. The hot pre-
emulsion was then shaken with a sonicator. The heated, uniform
pre-emulsion was ultrasonicated with a probe sonicator (PCI
Analytics) with a 20:2 on/off cycle [22, 23]. The o/w nanoemulsion
that was made was left to cool to room temperature so that the lipid
phase could recrystallize and help make SLN. By using a High-speed
cooling centrifuge (REMI), the unbound medicine in the SLN
aqueous mixture was taken out [24, 25].

Characterization of diosgenin-loaded SLN
Size distribution and polydispersity index study

Photon correlation spectroscopy (PCS) with a zeta sizer at a set
angle was used to fig. out the average diameter and PDI of the made
formulation. Before measuring the size of the particles, the material
was broken up ten times in distilled water [26, 27]. The mean
diameter and PDI of the samples under study were found by taking
the average of three measures. All of the tests were done when it
was 25 degrees Celsius outside [28-30].

Determination of entrapment efficiency

After being diluted with methanol and put through a centrifuge, the
diosgenin that had not been encapsulated was able to be separated
[31, 32]. After passing through a filter, the supernatant was
subjected to spectrophotometric analysis at 206 nm using the same
solvent as was used for the blank [33, 34]. The encapsulation
efficiency percentage, also known as the EE percent, was found by
using the following equation to solve the problem [35, 36].
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Total amount of drug — Amount of drug unentrapped

% Entrapment efficiency = X100

The total amount of drug
Zeta potential analysis

The electrophoretic mobility of the SLN dispersion was evaluated
with the help of the Malvern Zetasizer, and the zeta potential of the
dispersion was computed [37, 38]. The measurements of each
sample were performed three times [39, 40].

Differential scanning colorimetry

To explore the phase transition features and the impact of thermal
changes on the physical state of the sample, a DSC analysis was
performed on the created nano-formulation using a conventional
approach. DSC (Perkin-Almer) was used to compare the pure drug, the
pure Compritol ATO 888, the physical mixing of drug and lipid, and the
optimal formulation of drug-loaded SLN in the scanning range of 30-300
°C, holding period 1 min at 30 °C, and heating rate 30 °C/min [41, 42].

Shape and surface morphology

The morphology of the optimized diosgenin-loaded SLN formulation
was analyzed using SEM [43-46].

Invitro release

In vitro drug release tests were performed on the optimized batch at
a temperature of 35.5 degrees Celsius using a dialysis bag technique
with a dialysis membrane for the first two hours in 0.1N HCI and
then for an additional up to 28 h in phosphate buffer pH 6.8 [47, 48].
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After being accurately weighed out, diosgenin-loaded SLN
dispersions were put into a dialysis bag and then the bag was put
into use. Following that, the bag was placed inside a beaker that
contained 250 milliliters of a physiological solution [43, 49]. At
various time intervals of 2, 3, 4, 5, 6, 24, and 28 h, 1 milliliter of the
receptor phase was removed and replaced with an equal volume of
new fluid. A UV spectrophotometer set at 206 nm was used to
evaluate each of the samples.

Drug release Kkinetics

The data on drug release was mathematically processed using the
zero-order model, the first-order model, the Higuchi diffusion model,
and the Korsmeyer-Peppas model so that the drug release
mechanism could be described [50-53].

Stability

The stability tests were carried out for a whole month at
temperatures ranging from 2 to 8 degrees Celsius and at relative
humidities of 60 percent [54].

RESULTS
Screening of lipids

The solubility-based screening of solid lipids suggested the best
solid lipid for the creation of drug-loaded SLN is Compritol® 888
ATO. As shown in table 2, The solubility of diosgenin in melted
Compritol 888 ATO was maximum.

Table 2: Solubility study

Lipid MP Diosgenin: lipid Remark

1:2 1:3
Precirol ATO 5 52-35 Opaque Turbid Not suitable for SLN
Glycerol monostearate 55-60 Opaque Opaque Not suitable for SLN
Stearic acid 69-70 Opaque Opaque Not suitable for SLN
Compritol ATO 888 65-77 Turbid Clear suitable for SLN

Data analysis and optimization of diosgenin-loaded SLNs

BBD was used for process optimization with three levels and three
factors. There are 17 runs of various combinations, which are given

in table 3. To choose the most effective experimental parameter, all
the observed responses were compared and evaluated. ANOVA
(analysis of variations) was used to analyze the data and predict the
most effective mathematical model (table 4).

Table 3: BBD matrix with transformed values and the measured responses

X1 X2 X3 Response 1 Response 2
Std  Run Drug: solid  Surfactant Ultrasonication Size Size Entrapment Entrapment efficiency
lipid ratio concentration  time observed predicted efficiency observed predicted
% Min nm nm % %
16 1 0 0 0 260.12 258.22 67.23+1.76 66.40
5 2 -1 0 -1 175.03 175.00 51.27+0.54 51.25
6 3 1 0 -1 375.21 378.25 53.37+0.49 53.25
13 4 0 0 0 251.13 258.22 66.34+0.32 66.40
1 5 -1 -1 0 170.06 171.62 65.51+0.51 64.75
8 6 1 0 1 370.07 370.00 58.07+0.26 57.75
3 7 -1 1 0 190.11 191.63 63.08+0.79 63.25
14 8 0 0 0 259.13 258.22 65.47+0.64 66.40
11 9 0 -1 1 280.24 281.63 56.66+0.89 56.50
10 10 0 1 -1 305.31 303.38 51.54+0.32 50.50
2 11 1 -1 0 370.26 368.37 67.29+0.55 66.75
17 12 0 0 0 261.1 258.22 67.12+0.37 66.40
15 13 0 0 0 259.98 258.22 67.17+0.66 66.40
4 14 1 1 0 390.01 388.37 65.15+0.27 65.25
7 15 -1 0 1 183.19 179.75 56.31+0.86 55.75
12 16 0 1 1 300.12 301.63 54.32+0.64 54.00
9 17 0 -1 -1 285.26 283.38 51.56+0.58 51.00

“% Entrapment efficiency n=3, (mean#SD)

Effect of independent process variables on particle size

The results showed that all of the produced formulations have
particle sizes ranging from 170.06 nm to 390.01 nm. The particle

size of all the formulations is given in table 03. It is abundantly clear
that the drug lipid ratio (X1) directly affects particle size, whilst an
increase in surfactant concentration (Xz) first caused a significant
decrease in particle size, followed by a minor increase with
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additional increases in surfactant concentration. Initial surfactant
concentration increases were intended to lower interfacial tension,
generate steric hindrance on the surface of the SLN, limit the
accumulation of individual particles, and improve stability.[55]

Int ] App Pharm, Vol 16, Issue 1, 2024, 124-133

There was very little impact of ultrasonication time (Xs) on particle
size. More thorough information on the impact of numerous
independent parameters on particle size is provided by a 3D
response surface plot in fig. 2A.

Table 4: Optimization and model validation of diosgenin-loaded SLN

Source Sequential p-value Lack of Fit P-value Adjusted R? Predicted R?
Size Linear <0.0001 0.0064 0.9563 0.9442
2FI 0.9845 0.0033 0.9440 0.8975
Quadratic <0.0001 0.5398 0.9969 0.9904 Suggested
Cubic 0.5398 0.9967 Aliased
EE Linear 0.7784 0.0003 -0.1348 -0.6456
2FI 0.9994 0.0002 -0.4729 -2.5470
Quadratic <0.0001 0.7510 0.9859 0.9691 Suggested
Cubic 0.7510 0.9812 Aliased

The R? value is near to it estimated that the object response is near the estimated response, which shows that our method is validated for the preparation.

Factor Coding: Actual Factor Coding: Actual

30 Surface

Size (nm)

Design Paints:
4 Above Surface i
) Below Surface

Size (nm)

Design Points:
@ Above Surface
© Below Surface

170 [ 390 170 [ %0
X1=A X1=4

x2=8 xz=c

Actual Factor Actual Factor
€=75 o3

C=X3(MIN)

(b)

Factor Coding: Actual

30 Surfxce 30 Surface

Size (nm)

Design Points:

@ Above Surface
(D) Below Surface

170 [ 3%

Actual Factor
A=4

C-X3(MIN)

©

Fig. 2A: 3D graphic surface plot for optimization of prepared SLN-(A-C) represents the effect of X1, X>, and X3 on particle size

Effect of independent process variables on encapsulation
efficiency

The results showed that all of the produced formulations (n=3) have
entrapment efficiency ranging from 51.27+0.54-67.23+1.76%. The
entrapment performance of all the formulations is given in table 3.
According to the 3D response surface graphs, the increased ratio of
drug and lipid somewhat increases the formulation's entrapment
efficiency (X1). This might be because the lipid content has increased,
aiding in the drug's solubilization. The entrapment efficiency initially
increased with surfactant content(Xz) and ultrasonication time(Xs)
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Fig. 2B: 3D graphic surface plot for optimization of prepared SLN-(A-C) represents the effect of X1, X2, and X3 on entrapment efficiency

3D Surface

before beginning to deteriorate. The drug partitioning in both the lipid
and aqueous phases may be improved by an increase in surfactant
concentration. Further addition of surfactant is responsible for drug
expulsion from the matrix, so decreased entrapment efficiency was
observed. However, the use of ultrasonication initially promoted the
transfer of drug molecules from the aqueous phase to the matrix and
promoted drug entrapment, while a further extension of the
sonication time may result in drug ejection from the matrix [55].
More thorough information on the impact of numerous independent
parameters on entrapment efficiency is provided by a 3D response
surface plot in fig. 2B.
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Optimization

Statistical examination and by determining the effect of independent
factors on responses, the optimized formulation parameters were
selected by software. BBD recommended the most suitable numeric
values for the preparation of optimized formulation as 3.90 Drug:
Solid lipid ratio, 2.642% surfactant concentration, and 7.58 min
ultrasonication time. The optimized formulation was then subjected
to further studies [55].

Characterization of diosgenin-loaded SLN
Particle size, PDI, and entrapment efficiency

The particle size of the optimized diosgenin-loaded SLN was found
to be 17096 nm. This indicates the successful formation of
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applications. Nanoparticles in this size range have been shown to
improve drug delivery efficiency, increase cellular uptake, and
enhance bioavailability due to their small size and increased surface
area. The low PDI value of 0.231 further confirms the homogenous
distribution of particles within the formulation. A low PDI indicates
minimal aggregation and narrow size distribution, which is crucial
for the stability and reproducibility of the SLN [56, 57]. The particle
size graph of the optimized formulation is given in fig. 3.

The high entrapment efficiency of 64.549+0.553% for diosgenin in the
optimized SLN is a significant finding. Entrapment efficiency
represents the percentage of drug incorporated within the
nanoparticles during the formulation process. A high entrapment
efficiency suggests that a large proportion of the drug is successfully
encapsulated within the lipid matrix, preventing drug leakage and

nanosized particles, which is beneficial for drug delivery degradation and enhancing the potential therapeutic efficacy [58, 59].
Results
Size (d.n... % Number: St Dev (d.n...
Z-Average (d.nm): 170.96 Peak 1: 72.14 100.0 29.41
Pdl: 0.231 Peak2:  0.000 0.0 0.000
Intercept: 0.821 Peak 3: 0.000 0.0 0.000
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Fig. 3: The particle size of the optimized formulation

Zeta potential analysis

The stability of colloidal dispersion depends on the magnitude of
the surface charge. The zeta potential value of the optimized
formulation was found to be-40.2 Mv, which indicates the stability

of dispersion without aggregation. This negative charge
contributes to the electrostatic repulsion among particles,
preventing their aggregation and ensuring the long-term stability
of the colloidal dispersion [60]. The zeta potential graph of the
optimized formulation is given in fig. 4.

Results
Mean (mV) Area (%) Width (mV)
Zeta Potential (mV): -40.2 Peak1: -41.6 87.6 5.31
Zeta Deviation (mV): 6.90 Peak2: -26.5 124 2.88
Conductivity (mS/cm): 0.147 Peak 3: 0.00 0.0 0.00
Result quality : See result quality report
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Fig. 4: Zeta potential of diosgenin-optimized formulation
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Differential scanning colorimetry

The thermogram of diosgenin pure and compritol ATO 888 pure
showed a sharp peak at 210 °C (fig. 5a) and 72 °C (fig. 5b),
respectively. A physical mixture of diosgenin and compritol ATO
888 showed a sharp peak at approximately 190 °C (fig. 5C) due to
the exchange of heat, but a sharp peak indicates no chemical
changes. DSC of optimized formulation showing broadband (fig.
5D) due to the interaction of drug and other formulation
ingredients. These interactions may contribute to the enhanced
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solubility and controlled release of diosgenin from the SLN,
making it a potential strategy to improve the drug's bioavailability
[61-63].

Shape and surface morphology

The diosgenin-loaded SLNs' best composition was looked at with
SEM. The particles were round and their sizes ranged from 84.09735
to 122.1884 nm as shown in fig. 6. The average size of the particles
was found to be 103.1429 nm.
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Invitro release

In vitro drug release from the SLN was studied by dialysis bag technique
initially 2 h in 0.1N HCl and further up to 28 h in phosphate buffer pH 6.8.
The findings demonstrated that diosgenin is hydrophobic, it shows a
maximum of 30.17% of drug release in the whole span of the release

profile but the formulation has characteristic release and solubility. Drug
release of optimized formulation was 68.27% in 28 h. The sustained
release is beneficial for maintaining therapeutic drug concentrations,
reducing dosing frequency, and potentially improving patient
compliance [64, 65]. The In vitro drug release of diosgenin pure and
optimized formulation is illustrated in fig. 7.
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Fig. 7: Comparison of the in vitro release of pure diosgenin and optimized formulation

Drug release kinetics

Several alternative kinetic models, including the zero-order model,
the first-order model, the Korsmeyer-Peppas model, the Higuchi
model, and the Hixson-Crowell model, were used to analyze the drug

release profile of the optimized SLN formulation (fig. 8). Based on
the value of R?, the Higuchi model (table 5) is the most well-suited
one to reflect the release. According to the available research, the
Higuchi model illustrates the release process as a mechanism of
diffusion-controlled through a matrix.
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Fig. 8: Drug release Kinetics of optimized-formulation
Table 5: R2value of different release Kinetics model
Models Zero-order first-order Korsmeyer-peppas Higuchi Hixson-crowell
R2 0.8444 0.9357 0.634 0.9559 0.9095
Stability demonstrates their potential for long-term storage and potential

The robust stability of the diosgenin-loaded SLN over 30 d, with no
significant changes in particle size and entrapment efficiency,

commercialization [66], which is given in table 6. Stability is a
critical factor for the successful translation of nanoparticle-based
drug delivery systems from the lab to practical applications.

Table 6: Stability studies

Storage condition Particle size (nm)

Entrapment efficiency (%)*

Initial 30d 90d Initial 30d 90d
2-8°C 170.96 173.84 179.67 64.549+0.553 63.85+0.193 63.18+0.155
25°C/60% RH 170.96 172.17 176.45 64.549+0.553 63.12+0.072 62.76+0.546

"% Entrapment efficiency n=3, (mean+SD)

Possible mechanisms

The diosgenin-loaded SLN revolutionizes drug delivery by tackling the
persistent challenge of poor bioavailability in orally administered

drugs. These innovative SLN enhance drug solubility, overcome
physiological and formulation barriers, and significantly improve drug
absorption and availability. By forming micelles with lipids, SLN boosts
drug solubility, facilitating its absorption and bioavailability (fig. 9).
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They bypass the first-pass effect by being absorbed through lymphatic
vessels, ensuring a higher proportion of the drug reaches the systemic
circulation. SLN also leverages nanoparticulate systems to enhance
drug uptake by M-cells of Peyer's patches and inhibit efflux
transporters, further enhancing absorption. With their unique

Int ] App Pharm, Vol 16, Issue 1, 2024, 124-133

properties, such as steric hindrance and sustained release, SLN offers
prolonged drug exposure, maximizing absorption and therapeutic
efficacy. This groundbreaking technology opens new possibilities for
enhancing oral drug delivery and revolutionizing the treatment of
various disorders [67-71].
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Fig. 9: Possible mechanisms by which diosgenin SLN enhances oral bioavailability

CONCLUSION

The experiment design and optimization were carried out utilizing
the response surface approach and BBD in the present study to show
how diosgenin-loaded SLN was designed and optimized using a
modified melt emulsification procedure followed by ultrasonication.
The goal of the project was to develop cost-efficient, biodegradable,
stable nanoparticles with increased drug entrapment and a
sustained, recognizable release profile by diffusion mechanism.
Particle size was 170.96 nm, PDI was 0.231, zeta was -40.2 Mv, and
entrapment efficiency was 64.549+0.553% percent in the optimized
formulation of SLN. The formed SLN with the optimized formulation
obtained via BBD was thought to be a potential approach for
enhancing drug solubility with characteristic drug release and long-
term storage stability.
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