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ABSTRACT: The green synthesis of nanoparticles using plant extract is a new method that can be used in various biomedical
applications. Therefore, the green approach was an aspect of ongoing research for the synthesis titanium dioxide nanoparticles (TiO2
NP) using the Solanum surattense aqueous plant extract, which acts as a stabilizing and reducing agent. The synthesis of TiO2 NPs
was confirmed by energy dispersive X-ray (EDX), scanning electron microscopy (SEM), X-ray diffraction (XRD), Fourier transform
infrared spectroscopy (FT-IR), and UV−visible spectroscopy (UV−vis) analyses. The excitation energy to synthesize TiO2 NPs was
identified through the UV−vis spectrophotometric analysis at a wavelength of 244 nm. Further, the FT-IR spectroscopy visualized
different biomolecules like OH, C�O, C−H, and C−O that were present in an aqueous extract of the plant and were responsible
for the stabilization of TiO2 NPs. The crystallinity and phase purity of TiO2 NPs were illustrated by the sharp peaks of the XRD
pattern. The spherical morphology with sizes ranging from 10 to 80 nm was examined using SEM images. The elemental
composition of TiO2 NPs was revealed by the intensity and narrow widths of titanium and oxygen using EDX analysis. This report
also explains the antiepileptic activity of TiO2 NPs in a maximal electroshock-induced epileptic (MESE) and pentylenetetrazol
(PTZ) model. The synthesized TiO2 NPs showed maximum antiepileptic activity in the PTZ model, significantly decreasing the
convulsions (65.0 ± 5.50 s) at 180 mg/kg in contrast to standard drug phenytoin, whereas the MESE model was characterized by
the appearance of extensor, clonus, and flexion. The results showed that synthesized TiO2 NPs significantly reduced the time spent
in each stage (15.3 ± 0.20, 16.8 ± 0.25, and 20.5 ± 0.14 s) at 180 mg/kg as compared to control groups. Furthermore, the
cytotoxicity of synthesized produced TiO2 NPs demonstrated that concentrations ≤80 μg/mL were biologically compatible.

■ INTRODUCTION

In the past several years, metallic nanoparticles (NPs) have
become prevalent in the field of nanotechnology. Metallic
nanoparticles, such as platinum, silver, and gold, are renowned
because of their positive effects on health.1 Among various metal
oxide nanoparticles, titania exists as oxide of titanium,
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recognized as TiO2 NPs. Due to their versatile and respectable
assets derived from their optical, physical, chemical, and
electrical stability, TiO2 NPs are the most frequently formed
metal oxide nanoparticles.2 TiO2 NPs are prominent semi-
conductor nanoparticle swith a bandgap energy of 3.0 eV for the
rutile phase and that of 3.2 eV for the anatase phase;
nevertheless, it remains difficult to find the brookite phase.
The tetragonal crystal structure of TiO2 NPs is easily accessible
for anatase and rutile phases, while the brookite phase has an
orthorhombic arrangement.3 Their physicochemical character-
istics, such as the greater refractive index and ultraviolet (UV)
light absorption capacity, of TiO2 NPs make them useful in
various fields.4−7 For instance, the cytotoxicity, gene expression,
and the metabolic activities of TiO2 NPs on human cell lines
have induced inflammatory responses due to their thin film,
transparency, relatively low cost, and chemical stability.8 TiO2
NPs were employed as a cancer photothermal therapy (PTT),
and they were further used for nonradiative recombination.9

Recently, TiO2 NPs have gained a lot of attention for the
treatment of pathogenic microorganisms that have made
significant contributions to the development of antimicrobial
agents.10 The pharmaceuticals are emerging pollutants that are
increasingly being found in water systems. They have been
detrimental to human and animal health. Using sophisticated
metal oxide nanoparticles in a photocatalytic technique, the
pharmaceutical medicines are removed from water.11,12 Differ-
ent methods are used to synthesize TiO2 NPs, e.g., chemical,
physical, and green synthesis methods.13−15 The physical and
chemical methods used toxic substances that are hazardous to
the environment, as well as high pressure and temperature, and
require sufficient space to set up the reaction conditions. Thus,
the synthesis of TiO2 NPs using the biological method has
gained more attention because it does not require expensive
equipment, high temperatures, and toxic chemicals. Therefore,
different plant extracts were used to synthesize TiO2 NPs,
including Luf fa acutangular,10 Acorus calamus,16 and Pulicaria
undulata,17 which serve as reducing and stabilizing agents.
The World Health Organization (WHO) recognizes the

major public health concern of epilepsy, which is activated by an
imbalance between excitation and inhibition or hyperexcit-
ability. Epilepsy is a prevalent neurological disease, with an
estimated 50 million people suffering worldwide. The degree of
effectiveness is influenced by the distinctive region, the types of
seizures, and the region experiencing abnormal neuronal
activity. Epileptic patients experience societal misconceptions,
discrimination, social stigma, and negative attitudes that might
discourage them from accessing care and being self-assured.18

Several antiepileptic drugs have been used to treat epilepsy, but
the side effects exhibited by these drugs are of great concern. In
addition, the mortality of epilepsy is increasing day by day;
hence, the use of plant-based drugs for the treatment of epilepsy
has drawn more attention. Several plants and their active
ingredients have been studied in laboratory and clinical settings
to determine the action of molecular mechanisms.19,20 Thus, it is
essential to use a new antiepileptic drug with enhanced reliability
and effectiveness. Therefore, the purpose of the current study
was to synthesize TiO2 NPs that are not reported in literature
using plant extract of Solanum surattense, and in this article we
are reporting a new source green method for the synthesis of
TiO2 NPs. Furthermore, extensive survey of the literature
revealed that synthesized TiO2 NPs have never been reported
for the antiepileptic and cytotoxic activities. Herein, in this
article we are reporting the green synthesis of TiO2 NPs using

the plant extract of Solanum surattense and its biomedical
applications for the first time.
Solanum surattense is a long-lasting medicinal plant belongs to

the family Solanaceae and is used in folk and traditional
medicine. The anti-inflammation and antiasthmatic activities
show the efficient therapeutic potential of the Solanum surattense
plant.21 The use of traditional drugs on a theoretical basis is a
useful approach for modern development in the medical fields.
Therefore, the goal of the current study was to shed light on
previously unreported pharmacological actions of TiO2 NPs
using the Solanum surattense plant extract. All parts of the plant
including stem, leaf, fruits, flowers, and roots have important
phytoconstituents, including flavonoids, alkaloids (caffeic acid,
coumarins, and triterpinoids), phenols, saponins, glycosides
(solanosine), and steroids (campesterol, carpesterol, stigmaster-
ol, daucosterol, cholesterol, and cycloortanol), that primarily act
as capping and reducing agents for the synthesis of TiO2 NPs.

22

Moreover, the geometry, elemental composition, optical, and
morphological properties of synthesized TiO2 NPs were
investigated by various techniques, including SEM, EDX, FT-
IR, XRD, and UV−vis spectrophotometry. Thereis, this work
was carried out to synthesize TiO2 NPs using Solanum surattense
aqueous plant extract and then to explore the antiepileptic
activity. Furthermore, the cytotoxicity activity of the synthesized
TiO2 NPs is examined by using the MTT assay to determine
their biocompatibility for biomedical applications.

■ MATERIALS AND METHODS
Preparation of Plant Extract. The whole plant of Solanum

surattense was collected from Kohat, Khyber-Pakhtunkhwa,
Pakistan. The plant was thoroughly cleaned with distilled water
to get rid of any dust. Then, it was finely cut into very small
pieces and dried in the shade at room temperature. About 20 g of
the finely cut plant was taken and then immersed in 100 mL of
distilled water, and the mixture was heated for 40 min. Further,
the acquired plant extract was allowed to cool at room
temperature before being filtered through Whatman Filter
Paper no. 1 and kept refrigerated for the synthesis of TiO2 NPs.

Green Synthesis of TiO2 NPs. The synthesis of titanium
dioxide nanoparticles was achieved by adding 20 mL of an
aqueous plant extract of Solanum surattense into 80 mL of a 0.01
M solution of TiO (OH)2 under stirred conditions in the
rotatory orbital shaker at 200 rpm for 24 h at room temperature.
The formation of nanoparticles takes place after constant
stirring, which is demonstrated by the color transition of a
solution from light green to whitish brown. The synthesized
TiO2 NPs were collected from the reaction mixture by
centrifuging the solution for 20 min at 4000 rpm. The TiO2
NPs were washed with distilled water and methanol two or three
times to remove any trace of the unbound phytoconstituents.
The isolated TiO2 NPs were examined for other analysis.23

Characterization of TiO2 NPs. The titanium dioxide
nanoparticles were then subjected to characterization using
various insightful measurement techniques, including EDX,
SEM, XRD, FT-IR, and UV−vis spectrophotometry.

UV−vis Spectroscopy. The capacity of a sample to absorb
and disperse light is measured using UV−visible (UV−vis)
spectroscopy. A light source and a focus lens were placed in front
of the integrated TiO2 NP solution, and the amount of light
absorbed at wavelengths between 200 and 800 nm was
calculated using a Shimadzu 3600 spectrometer. Due to the
correlation between the absorption bands and the diameter
aspect ratio of metal nanoparticles, UV−vis spectroscopy is the
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most frequently used method confirm the formation of
nanoparticles as well as to characterize their optical character-
istics and electronic structure.

FT-IR Analysis. Fourier transform infrared (FT-IR) spec-
troscopy was used to identify the functional groups and the
binding characteristics of titanium oxide nanoparticles. Simple
wafers containing the titanium dioxide nanoparticles to be
separated and KBr were used in the infrared spectrometer
(JASCO-4600). The spectra of the sample were recorded at
wavenumber ranges between 4000 and 500 cm−1 with a
resolution of 4 cm−1.

XRD Analysis. To determine the crystallinity and phase
formation of TiO2 NPs, an analytical technique called X-ray
diffraction (XRD) is used. A nickel-filtered Cu Kα radiation
source (6k = 1.54056) was used for the X-ray diffractometer’s
XRD analysis. The instrument was operated at 30 mA and 40 kV
while equipped with a graphite monochromator. The diffracto-
gram was obtained in the 2θ range of 10−80°. The acquired raw
data were analyzed using Origin software and compared to the
common JCPDS database cards nos. 21-1276. (rutile) and 21-
1272 (anatase).

SEM Analysis. Scanning electron microscopy was used to
examine the morphological characteristics of the synthesized
TiO2 NPs. The dry TiO2 NPs were then crushed into a powder.
At that point, thin films of 10 mg of the TiO2 NPs were applied
to copper grids that had been coated with carbon after being
redispersed in ethanol. With the help of finder helper electrons,
SEM micrographs were formed at various magnifications with a
working distance set to about 3 mm and an acceleration voltage
of 5 eV.

Energy Dispersive X-ray (EDX). An energy dispersive
spectroscope (EDX) was employed to determine the surface
shapes and elemental compositions of the synthesized TiO2NPs
at an accelerating voltage of 20 keV.

■ ANTIEPILEPTIC ACTIVITY
Animals. Female Wistar rats weighing between 150 and 200

g were used in experiments. They were kept in polypropylene
cages in accordance with CPCSEA guidelines for the care and
use of laboratory animals.

In Vitro Antiepileptic Assay. To investigate the anti-
epileptic activity, Wistar rats were collected from the animal
house of the institute. Four groups of five Wistar rats each
comprised 20 animals. Group 1 received 2 mL/kg, 10% v/v
Tween 80; group 2 received phenytoin (25 mg/kg); and 80 and
160 mg/kg of TiO2 NPs was given to groups 3 and 4,
respectively. After 1 h, all groups in the pentylenetetrazol (PTZ)
model received a PTZ injection (80 mg/kg). By placing each rat
in a plexiglass box, the subsequent stages of seizures were
observed for 60 min. Stage 0 is no response; stage 1 is twitching
of the ear and face; stage 2 is for myoclonic jerks; stage 3 is
convulsion by clonic forelimb; stage 4 is seizures through
generalized clonic; and stage 5 is seizures via generalized tonic
clonic or death within 60 min. In contrast, in the maximal
electroshock induced epileptic (MESE)model, each rat received
a unique electroshock after 1 h using ear-clip electrodes. With a
150 mA current frequency, the duration of the stimulus was 0.2
s. Afterward, clonic convulsions, tonic extensor phase, and tonic
flexion were observed at different phases of analyses. The time
the animals spent in each stage was noted.24

Cytotoxic Activity of TiO2 NPs. Cell Culture. The THP-1
cell line was cultured in RPMI-1640 medium containing 2 mM
L-glutamine, 4.5 g/L glucose, and 10% fetal bovine serum. The

culture of the cell was preserved between 1 × 106 cells at 37 °C
and 5% CO2 and was regularly subcultured using a fresh
medium, with fluid renewal carried out every two or three days.

MTT Assay. The cells under investigation were grown in
culture flasks in an incubator with humidity control at 37 °C and
5% CO2. Following the expected level of THP-1 cell growth, the
suspension of cells was rotated at 2000 rpm for 5 min, and the
cell pellets were then resuspended in fresh RPMI-1640 medium.
The count of the cell suspension was then altered to 1 × 106
cells/mL. Different TiO2 NP concentrations (20, 40, 60, and 80
μg/mL) were added to the 96-well plate for the MTT (3-(4, 5-
dimethyl-2-thiazol)-2,5-diphenyl-2H-tetrazolium bromide)
assay. The treated cells were incubated with 5% CO2 at 37 °C.
The cell viability was assessed using the MTT assay after
overnight incubation. Each well containing the sample received
an addition of MTT (5 mg/mL) and was then left alone for 4 h.
The formazan crystals were able to dissolve after being added to
dimethyl sulfoxide (DMSO). We used a multimode reader to
take absorbance readings at 570 nm (Biorad 680, USA). The
relative absorbance of the number of dead and live cells in the
sample was used to estimate the cell viability percentage.25 The
ratio of optical density (OD) between the control (cells without
nanoparticles) and that of cells treated with various concen-
trations of nanoparticles was measured by the cell viability
equation shown in eq 1.

= ×Cell Viability (%)
OD Test

OD Control
100%

(1)

■ RESULTS AND DISCUSSION
UV−vis Analysis of TiO2 NPs. The absorption spectra

aquired from UV−vis spectroscopy displays the light absorption
and the optical property characteristics of green synthesized
TiO2 NPs. The visual identification was made by the color
change during the incubation of Solanum surattense plant extract
with the titanium precursor solution. The color of the TiO
(OH)2 precursor reaction with Solanum surattense extract
changed to light green during the stirred incubation period.26

The excitation of the surface plasmon resonance during the
synthesis of TiO2 NPs was the cause of this distinctive color
variation. This is due to the abundant phytochemicals found in
plant extracts, which act as capping agents and aid in the
reduction of TiO2 NPs. In light, the wave resonance of metal
nanoparticles, especially TiO2 NPs, coupled with the oscillation
of electrons produces a free electron to absorb the surface
plasmon resonance phenomenon. In contrast, the pure TiO
(OH)2 solution without an aqueous plant extract did not show
any absorption peak, as shown in Figure 1. When the plant
extract solution was exposed to the TiO2 precursor, the
absorption spectra of the TiO2 NPs formed in the solution
showed absorbance peaks at about 244 nm, which are consistent
with those of prior works.27

FT-IR Analysis of TiO2 NPs.The reduction of TiO2NPs was
investigated using the FT-IR technique and was identified by the
presence of functional groups. The KBr palletization technique
was used to record the results within the range of 4000−500
cm−1 at a resolution of 2 cm−1. The interaction of specific
functional groups in the reduction and stabilization of TiO2 NP
formation was revealed by the FT-IR spectra of TiO2 NPs and
the plant extract from Solanum surattense, which showed band
intensities in various regions. The prominent peaks observed in
the plant extract were 3267, 1720, 1338, and 1149 cm−1 as
mentioned in Figure 2. The peak at 3267 cm−1 wasmainly due to
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the stretching vibration of the OH groups in alcohol and phenol.
The peak at 1720 cm−1 correspond to the C�O group of
carboxylic acid. The band at 1338 cm−1 was assigned to the C−
H stretching vibration of the alkyne group, while the peak at
1149 cm−1 was attributed to bending vibration of the C−O
group.28 The functional groups present in the Solanum surattense
plant extract, such as OH, C�O, C−H, and C−O, may have
been obtained from flavonoids, carboxylic compounds, aromatic
amine groups, and secondary alcohols and serve as capping
agents for the formation of TiO2 NPs.

29 The bands shift to 3170,
1685, 1317, and 1128 cm−1 after the reduction of the titanium
ion into TiO2 NPs, whereas the peculiar signal at 450−800 cm−1

was caused by the vibration of the Ti−O−Ti bond for TiO2
nanoparticles.30 Therefore, we concluded that TiO2 NPs were
capped and stabilized by different biomolecules present in the
plant extract.

XRD Pattern of TiO2 NPs. The phase purity and crystalline
nature of TiO2 NPs synthesized using Solanum surattense plant
extract were determined by the XRD technique. The resulting
diffractogram for TiO2 NPs confirms the strong crystalline
nature of the TiO2 NPs that were obtained due to sharp intense
peaks with narrow widths. The estimations of Bragg reflections
at 2θ could determine the orientation of nanoparticles. Figure 3
shows the diffraction angles of 25.34°, 37.60°, 47.00°, 55.23°,
62.01°, 70.32°, and 76.33°, which were attributed to (101),
(004), (200), (105), (211), (204), (116), (220), and (215),
respectively. The XRD results demonstrate the formation of
well-crystalline titanium with an anatase phase, which is fully

evident in the standard database of JCPDS (#21-1272).31 The
exclusion of any other characteristic peaks indicated the absence
of impurities in the obtained TiO2 NPs, and the precursor was
totally transformed into a product. Therefore, the resultant XRD
pattern revealed the phase purity of the resultant TiO2 NPs,
indicating that the extract has the reduction potential to
synthesize highly crystalline nanoparticles without any amor-
phous nature. The crystallographic plane was associated with the
apparent diffraction angle at 25.34° of the (101) plane of the
TiO2 anatase phase. The average diameter of particle was
determined by using Scherrer’s equation as shown in eq 2.

=6D
0.9
cos (2)

Here the wavelength of the X-ray is represented by λ, diffraction
angles correspond to θ, and the fwhm in radians is denoted by β.
The average crystallite size was determined from the diffraction
measurements to be approximately 19.69 nm.

SEM Analysis of TiO2 NPs. Using a scanning electron
microscope, the surface morphology and size of synthetic
nanoparticles were assessed. It was noted from the SEM images
that the particles are evenly distributed across the surface. The
synthesized nanoparticles are spherical in shape and are
clustered together in bunches (Figure 4). The size of the
nanoparticles was observed to be in the range of 10−80 nm. The
average crystalline size determined by XRD and the particle size
discovered by SEM have a strong correlation. In general, the
relationship between the nanoparticle surface volume and the

Figure 1. UV−visible spectra of synthesized TiO2 NPs.

Figure 2. FT-IR spectrum of synthesized TiO2 NPs and an aqueous
plant extract Solanum surattense.

Figure 3. XRD patterns of synthesized TiO2 NPs.

Figure 4. SEM images of synthesized TiO2 NPs.
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reduced particle size is inverse. As a result, smaller particles
quickly penetrated toxic substances and the surfaces of cell
samples, which triggered the decomposition process.32

EDX Analysis of TiO2 NPs. The purity of the synthesized
TiO2 NPs was confirmed by energy dispersive X-ray (EDX)
analysis. A distinct signal was found in the elemental
composition of synthetic TiO2 NPs synthesized with plant
extract from Solanum surattense. Figure 5 shows the strong
absorption peak at 4−5 keV was due to the TiO2 NPs. However,
the strong signals are for titaniumwhile the weaker signals are for
oxygen, indicating the presence of TiO2 in the sample. The result
demonstrated that titanium and oxygen were present in titanium
dioxide nanoparticles, and the lack of a peak indicates that a high
degree of purity was present in naturally occurring nano-
particles.33

Antiepileptic Activity. Effect of TiO2 NPs on PTZ-Induced
Epilepsy. A commonly known model of chemically induced
seizures is produced using pentylenetetrazol (PTZ). Pentylene-
tetrazol-induced seizures are categorized as a model of
generalized seizure among all animal models of seizure and
epilepsy to examine the effectiveness of TiO2 NPs. Figure 6

depicts the effects of the TiO2 NP treatment on PTZ-induced
epilepsy in rats. In this model, rats were pretreated with TiO2
NPs (100 mg/kg and 180 mg/kg), phenytoin (25 mg/kg) for
the positive control, and 2 mL/kg 10% v/v Tween 80 as the
negative control. The results showed that the duration of
different stages of convulsions induced by the PTZ model was
drastically reduced by the treatment of TiO2 NPs in contrast to
control groups. The plant extracts are rich in many

phytochemicals, especially phenols and flavonoids, which are
thought to exert antiepileptic effects by modulating channels.
Hence, the synthesized TiO2 NPs efficiently reduced the
duration of seizures as compared to other test samples. The
TiO2 NPs at 180 mg/kg appeared to delay the onset of seizures
(22.5 ± 0.13, 38.7 ± 0.45, 49.3 ± 0.40, 42.4 ± 0.55, and 65.0 ±
5.50 s) for each step, while the control groups shortened the
duration of seizure in the range from 68.0 ± 1.96 to 117.0 ±
16.30 s, though the drug TiO2 NPs prevents the seizures. It was
demonstrated that the effectiveness of TiO2 NPs depends on the
concentration and works in a dose-dependent manner, whereas
the concentrations of phenytoin are associated with the type of
seizure control and toxicity. Some patients only require low
phenytoin concentrations to attain complete seizure control,
while others obtain benefit from concentrations in greater
amounts without any adverse effects. This variability may be due
to the seizure type, the severity of the underlying disorder, or
genetic abnormalities. Therefore, the standard concentrations of
phenytoin (25 mg/kg and 2 mL/kg, 10% v/v Tween 80) were
used as the negative control and positive control, respectively.
Similarly, 300 mg/kg Silybum marianum seed extract was used,
which demonstrate the obvious stability against PTZ-induced
convulsions (fatality, duration, and seizure frequency). More-
over, a 300mg/kg dose of the extract was observed to be efficient
in preventing oxidative stress in the brain of mice, leading to
significantly higher antiepileptic activity.34

Effect of TiO2 NPs on MESE-Induced Epilepsy. The
treatment-resistant epileptic patients were tested using the
maximal electroshock seizure (MESE) model to demonstrate
the effectiveness of antiepileptic medications against generalized
and partial seizure epilepsy. The effect of TiO2 NPs on MESE
induced epilepsy treated rats led to significantly decreased
seizure duration in the MESE model in comparison with
phenytoin for the positive control and 2 mL/kg 10% v/v Tween
80 was used as negative control, as shown in Figure 7. The results
revealed the time spent in each stage (clonus, extensor, and
flexion) in the MESE model was significantly decreased by
synthesized TiO2 NPs as compared to control groups.
Therefore, it was concluded that nonconvulsion epileptic
seizure was observed 20.5 ± 0.14, 16.8 ± 0.25, and 15.3 ±
0.20 for flexion, extensor, and clonus at a 180 mg/kg dose
concentration, respectively. The nonconvulsion epileptic seizure
decreases as the concentration of TiO2 NPs increases. Likewise,

Figure 5. EDX analysis of TiO2 NPs.

Figure 6. Effect of TiO2 NPs on PTZ-induced epilepsy.
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results were obtained by MESE was characterized by the
appearance of clonus, extensor, and flexion. These stages were
more pronounced in the negative control group and were
substantially decreased in the treatment groups.24,35

Biocompatibility Assessment. Cytotoxic Activity. The
MTT assay was used to examine the cell viability of
nanoparticles against THP-1 cells after overnight incubation.
The cytotoxicity of TiO2NPs was evaluated after 8, 16, and 24 h,
as showed in Figure 8. After 8 h of exposure, 88.4% of the cells

were still viable at concentrations of 20 μg/mL of TiO2 NPs
(compared to 100% for the control). The reduction in cell
viability was found to be approximately 80.2% after 24 h at a
concentration of 40 μg/mL, which demonstrates that TiO2 NPs
were active toward THP-1 cells. Thus, the cell viabilities were
approximately 73.2% and 67.0% as the concentration of
nanoparticles increased to 60 and 80 μg/mL after 24 h,
respectively. Hence, our data also demonstrate that no
pronounced effect was acquired at lower concentrations with
shorter time intervals; significant cytotoxicity was only detected
after a 24 h time period at concentrations of 40, 60, and 80 μg/
mL TiO2 NP. In general, the cytotoxicity of TiO2 NPs depends
on the size, type of the surface coating, and crystal structure of
the nanoparticles. Therefore, the small TiO2 NPs have the
potential to cross the cellular barriers and exhibit toxic effects
through the generation of ROS in exposed cells.36,37 The TiO2
NPs produce reactive oxygen species (ROS) that cause oxidative
stress in cells and lead to the death of THP-1 cells.38 It was

demonstrated that TiO2 NPs increased the cytotoxicity of THP-
1 cells in a dose-dependent manner.

■ CONCLUSION
It is concluded that the green synthesis of TiO2NPs was attained
using the plant extract of Solanum surattense, which reduces the
use of hazardous chemicals through a simple, inexpensive, and
environmentally friendly process. FT-IR spectroscopy was used
to analyze different functional groups and the interaction sites of
macromolecules present in plant extract that act as reducing and
capping agents for the synthesis of TiO2 NPs. SEM confirmed
the morphology of synthesized nanoparticles, whereas the
crystalline nature and the particle size TiO2 NPs were
investigated by XRD analysis. The TiO2 NPs showed desirable
antiepileptic and cytotoxic activities. The antiepileptic activity of
the synthesized nanoparticles was explored through maximal
electroshock-induced epileptic (MESE) and pentylenetetrazol
(PTZ) models. The synthesized nanoparticles significantly
reduced the effects of the well-known PTZ and MESE models.
Moreover, a higher cell viability was observed against THP-1 cell
lines at a concentration of 80 μg/mL, which demonstrated that
TiO2 NPs showed significant cytotoxic activity.
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