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orders. This study aimed to develop a liposomal silibinin formulation to increase its bioavailability and
water solubility and control its kinetic release to improve the healing process of skin wounds.

[VETEEE liposomes carrying silibinin were prepared using the thin film method. The loading capacity
and drug release kinetics were evaluated using the reading drug absorption in the suitable wavelength.
The particle size and surface potential ((-potential) of nanosystems were determined using dynamic
light scattering technique. Lipid nanoparticle morphology was determined using a scanning electron
microscope. An MTT assay was then used to determine the cytotoxicity on human skin fibroblasts. The
obtained data were analyzed using a 1-way analysis of variance in SPSS software, version 18.

(ST The particle size and Z-potential of liposomal nanoparticles with silibinin optimized liposomal
silibinin are 112+9.07 nm and -14.5+2.2 mV, respectively. The encapsulation of silibinin in liposome was
84%+5.3%, and the total drug release at 37°C during 24 h was 67.3%%4.98%. In addition, the results of
cellular toxicity showed that silibinin alone or liposomes containing silibinin do not have cytotoxicity on

Keywords: healthy human fibroblasts. Further, encapsulated silibinin versus its free form promotes the growth of
Liposomes, Silibinin, fibroblast healthy cells.

Local drugging, ¢ [&TEER The results show that a nanoliposomal silibinin formulation can be used as a nanodrug con-
Wound healing © taining an effective herbal agent for speeding up the healing of skin wounds.
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Introduction

lavonoids, as natural phenolic com-

pounds, are considered a strong complex

for disease prevention. However, the use

of these biodegradable compounds has

received less attention. Silibinin is a semi-
purified fraction of silymarin found in the milk thistle
plant. Silymarin may stimulate epithelialization and re-
duce inflammation in cut wounds. However, the healing
properties of silibinin have not been well studied. This
study investigates the synthesis of liposomal slow-release
nanosystems containing the active ingredient silibinin and
its effect on human skin fibroblast cells. We intended to
improve the biological function of silibinin as an effective
drug in healing inflammatory skin wounds.

Methods

First, a series of dilutions with specific concentrations
of silibinin were prepared and read using a plate reader at
a maximum wavelength of 286 nm to draw the standard
curve of the effective ingredient silibinin. The silibinin
line diagram was drawn in isopropanol and phosphate
buffer saline (PBS) solvents. Also, soy phosphatidylcho-
line and cholesterol were used in different ratios to syn-
thesize liposomal nanoparticles using the rotary thin film
method. In this method, a specific amount of phospho-
lipid and cholesterol, along with the effective ingredient
silibinin, was weighed, dissolved in the organic solvent
chloroform, and transferred to a round bottom balloon.
The rotary device was set at a temperature of 45°C and
rotation of 1500 rpm and the raw materials of liposome
synthesis were mixed for 45 min. In the next step, the
vacuum pump was turned on until the used chloroform
was evaporated entirely, then the device was completely
vacuumed to form a thin lipid film. Then, to hydrate the
thin film, a specific amount of PBS solvent was used at
a temperature of 50°C and a rotating wheel of 1500 rpm
to form a milky-colored suspension at the bottom of the
balloon. The solution was collected, and after sonication
and passing through a 200-nm filter, it was kept in the
refrigerator for the next steps. After the synthesis of lipo-
somal nanoparticles, the amount of silibinin inclusion in
the liposomal nanoparticles was investigated to optimize
the formulation and characterization of the nanoparticles.
The liposome suspension was mixed in an organic sol-
vent of isopropanol with a ratio of one to ten until the lipid
layer of the nanoparticles was broken and the drug was re-
leased. Then, it was read at the maximum wavelength of
286 nm using a plate reader. In addition, the system's pen-
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etration amount was determined using the corresponding
standard graph line equation. Also, the diffusion method
from the dialysis bag in PBS solvent was used to check
the release rate of silibinin from liposomal nanoparticles.
The release kinetics of the lipid system were drawn based
on the line equation of the standard PBS diagram. The
size and (-potential of liposomal nanoparticles contain-
ing silibinin were measured and reported using a dynamic
light scattering (DLS) device. The morphology of the
optimal liposomal system was investigated and reported
through scanning electron microscopy (SEM). To investi-
gate the cytotoxicity and the effect of silibinin on human
skin fibroblast cells, the cytotoxicity test (MTT) was used.
The relevant results were analyzed and reported using a
1-way analysis of variance.

Results

Our study shows that the penetration rate of the opti-
mal liposomal system containing silibinin in formulation
number 2 was reported to be 84%, which is acceptable
based on retrospective studies. Also, silibinin release ki-
netics in the optimal formulation 2 follows a two-phase
model. In this study, the release of silibinin from liposo-
mal nanoparticles at 37°C is reported as 67%. The size
and C-potential of liposomal nanoparticles containing
silibinin were reported using a DLS device and found to
be 112 nm and -14.5 mV for the optimal formulation 2,
respectively. The morphology of liposomal nanoparticles
containing silibinin is spherical, and the spread was one-
handed. Also, the results of the cytotoxicity test (MTT)
showed that not only silibinin and liposomes containing it
did not have any cytotoxicity on healthy human fibroblast
cells, but also increased the growth of these cells in higher
concentrations compared to the control state. Also, drug-
free liposomes were completely safe and did not have a
negative and lethal effect on fibroblast cells.

Conclusion

The results showed that silibinin, a safe herbal medicine,
can be used to treat skin injuries. In addition to lacking
any cytotoxicity on the skin structure, this effective sub-
stance can also benefit damaged skin cells as an antioxi-
dant and an anti-inflammatory agent. On the other hand,
nano-encapsulation technology can play an important
role in improving the optimal performance of effective
plant substances. In general, this new technology can play
a significant role in making and replacing optimal formu-
lations with chemical drugs with dangerous side effects.
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