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Abstract

	 The prevalence of neurological illnesses is a leading cause of mortality and disability is rising 
globally. It is the second greatest cause of death globally. Multiple years of life adjusted for incidence 
of death and disability (DALY), the sum of years of life lost (YLLs) and years lived with disability 
(YLDs) by age and sex, are used to classify 15 neurological illnesses. Alzheimer's, Parkinson's, a 
stroke, Huntington's disease, and epilepsy are a few of them. Therefore, it is crucial to design and 
create novel delivery systems that could transport the therapeutic medications or diagnostic tools 
needed to treat neurological illnesses. In this overview, we go through fresh methods for improving 
medication absorption by the central nervous system (CNS). The treatment of neurological diseases, 
particularly those with neurodegenerative features, has a significant deal of potential to be impacted 
by nanotechnology. According to a number of studies, neurodegenerative CNS illnesses have been 
successfully treated with nanomaterials. The most effective usage of nanomaterials is the treatment 
of CNS disorders, which improves the overall impact of the medication and highlights the significance 
of nanotherapeutics.
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Introduction

	 The nervous system is a multifaceted 
system that controls numerous bodily processes and 
actions, including regulation and synchronization. 

The central nervous system (CNS) and peripheral 
nervous system (PNS) are two basic parts. The 
brain and spinal cord are parts of the CNS, which 
is known as the "central processing station." All 
other neural components are a part of the PNS, 
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which also conveys sensory data from the muscles, 
tissues, and nerves in the rest of the body to the 
brain1. The phrase "neurological disorder" describes 
a condition affecting the central nervous system 
(CNS), including physical harm to the brain, spinal 
cord, or nerves that influence the CNS. Another 
result that could point to the disease's etiology is a 
change in specific biochemical properties or another, 
unidentified factor that has an impact on the CNS.

	 Alzheimer’s disease (AD), Parkinson’s 
disease (PD), Huntington’s disease (HD), and 
several other disorders are types of neurological 
disorders that affect the brain and its functions. In 
cerebrovascular diseases, the main diseases are 
stroke or migraine and headache. neurological 
disorders are affected by nerve-infecting agents such 
as viruses, bacteria, and fungi. Psychiatric disorders 
are conditions that affect the brain, nervous system, 
or both. (Fig.1) They can be caused by physical or 
chemical factors that can cause abnormal behavior 
or feeling and are caused by stress2. 

	 Nanopar t icles (NPs), a product of 
nanotechnology, have been utilized in medicine 
to identify, treat, and/or prevent human diseases. 
the sizes of nanoparticles, such as biomolecules 
like proteins (1-20nm), DNA (diameter of 2nm), 
hemoglobin (5nm), viruses (20nm), and cell 
membranes (6-10nm). It has been suggested that 
the range of nanoscale materials and technologies 
in nanomedicine be increased to 1000nm.7-8

	 Nanomaterials can enter the body in a 
variety of ways, such as through the airways, skin, 
gastrointestinal tract, and medication injections, 
where they are then transported to the organs 
where they work biologically (such as oxidative 
stress, cellular apoptosis, inflammatory responses, 
and DNA damage). Because they can load and 
transport an incredibly diverse range of medications 
to practically any organ or region of the body, NPs 
have been a hot topic in drug delivery research. 
This results in focused, regulated, and long-lasting 
therapeutic effects9. Drugs or other bioactive 
compounds have been dissolved, encapsulated, and 
bound in nanoparticles by researchers. Studies have 
shown that this method can be used to transport 
both hydrophilic and hydrophobic drugs, biological 
macromolecules, proteins, and even vaccines. In 
comparison to microparticles, nanoparticles have 
a number of advantages, like their suitability for 
intravenous delivery, their enormous potential for 
the controlled release of drugs, and their capacity 
to target specific sites with drugs10-11.

Classification of nanoparticles used in the 
treatment of Neurological Disorders
	 Nanoscale engineering used in a range of 
sectors is referred to as nanotechnology. It has made it 
possible for researchers to create noninvasive methods 
for delivering imaging and therapeutic substances 
through brain barriers12–13. Consequently, the fusion 
of nanotechnology and neurology has given rise to 
a brand-new industry called neuro nanomedicine. 
Researchers are able to identify and cure problems of 
the central nervous system using this technique, which 
makes use of nanomaterials, nanoformulations, and 
nanofabrication procedures.

	 The following nanoparticles have been utilized 
to deliver therapeutic as well as imaging agents to the 
brain such as dendrimers, micelles, liposomes, quantum 

Fig. 1. Represents types of Neurological and 
Psychiatric disorders

	 Nanomaterials for diagnosis, monitoring, 
and control are another word for nanotechnology 
utilized in medicine. Disease prevention and treatment 
are frequently referred to as nanotechnology3. 
Nanotechnology has become a part of our daily life 
over time. An integrated strategy is being used to 
apply this pertinent technology in various contexts. 
Nanomaterials are now being used in the creation 
of new treatments, or at the very least, promises 
based on nanotechnology are being made. The use 
of nanotechnology in new medications is now being 
studied, and in the EU, it has gained recognition as 
a significant technology that can offer novel answers 
to unmet medical needs4-6.
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dots, viral vectors, carbon nanotubes, and extracellular 
vesicles. The interest in these nanoparticles has 
increased during the past ten years14-15.

Polymeric Nanoparticles
	 Matrix architectures are mostly seen in 
the form of nanospheres and nanocapsules. They 
are polymeric nanoparticles that are utilized as 
non-carriers. The biocompatible and biodegradable 
polymers that are most frequently used to create 
these nanocarriers are polylactic acid, polylactide-
co-polyglycolic acid, polyglycolic acid, poly 
(-caprolactone), polymethyl methacrylate, as well 
as natural polymers like chitosan, alginate, gelatin, 
and albumin16-19 Figure 2.

etc., and restricted efflux phenomena by coating 
polymers with polysorbates are a few examples. 
The surface of the polymeric nanoparticles can also 
be functionalized by conjugating certain peptides 
or cell-penetrating ligands to improve transcytosis 
across the BBB23-24.

Solid Lipid Nanoparticles
	 The medicine can be dissolved or 
disseminated inside solid lipid nanoparticles (SLN), 
which are lipid-based nanocarriers that are stable 
and have a solid hydrophobic lipid core. They are 
created using lipids that are biocompatible, such 
as waxes, fatty acids, or triglycerides. They are 
typically tiny (40–200nm), which enables them to 
pass through the reticuloendothelial system (RES) 
and narrow BBB endothelial cells25-26. These solid 
lipids stearic acid, cetyl alcohol, carnauba wax, 
beeswax, cholesterol, butyrate, and emulsifying wax 
are the most frequently used when creating these 
nanocarriers27-28 Figure 3.

Fig. 2. Different types of Polymeric nanoparticles 
used in the treatment of Neurological disorders

	 Reports on improved medication supply to 
the brain are facilitated by polymeric polymer NPs 
available. Mice were given NPs from PLGA carrying 
anti-tuberculosis medications (isoniazid, pyrazinamide, 
rifampicin, and ethambutol), which maintained high 
drug levels for 5-8 days in plasma and 9 days in the 
brain, significantly longer than in comparison with free 
medications. Functional proteins have been delivered 
successfully into neurons and neuronal cell lines 
using polybutylcyanoacrylate (PBCA) nanoparticles20. 
Polybutylcyanoacrylate (PBCA) NPs have been used 
successfully to deliver functional proteins into neurons 
and neuronal cell lines21-22.

	 It has been extensively studied how the 
brain absorbs and releases drugs from polymeric 
nanoparticles to develop nanocarriers that could 
efficiently transport medications to the central 
nervous system through systemic and also local 
delivery. Therefore, the primary possibilities are 
endocytosis or transcytosis using endothelial cells. 
High concentration gradient accumulation in brain 
capillaries that transfers to the brain parenchyma, 
lipid solubilization by membrane fluidization due 
to surfactant action, the opening of tight junctions, 

Fig. 3. Types of Solid Lipids Nanoparticles used 
in the treatment of Neurological disorders 

	 We created a substance called 3,5-dioctaoyl-
5-fluoro-2-deoxyuridine to overcome the medicine 
5-fluro-2-dexoyuridine's (FUdR) poor accessibility 
and its inclusion into solid lipid nanoparticles as a 
delivery mechanism (DO-FUdR). According to the 
findings, free FUdR had a roughly 2-fold worse in 
vivo brain targeting efficacy than DO-FUdR-SLN. 
For the treatment of illnesses of the central nervous 
system like Alzheimer's disease, SLN is a promising 
drug delivery system that can increase the ability of 
medications to enter through the BBB29-30.

	 The main processes for the uptake of SLN 
into the brain are endocytosis, passive diffusion, 
active transport, and tight junctions opening in the 
brain microvasculature. Additionally, apolipoprotein 
E receptor functionalization of SLN has emerged as 
a key strategy for enhancing brain-directed31-34.
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Liposomes
	 Liposomes are man-made, spherical 
vesicles with an aqueous solution core surrounded 
by one or more amphiphilic lipid bilayers. Based 
on the size and the number of lamellae, liposomes 
are divided into three categories: small unilamellar 
vesicles (SUV) up to 100nm in size, a bilayer, and 
large unilamellar vesicle (LUV) with a size>100nm, 
and a bilayer and multilamellar vesicle (MLV)35-36. 
Liposomes have been produced as nanocarriers 
to efficiently transport therapeutic molecules 
such as vaccines, enzymes, drugs, nucleic acids, 
proteins, and imaging agents37–38. They are used to 
provide medications for cerebral ischemia, opioid 
peptide administration, and the treatment of brain 
tumours39-41. Liposomes mostly enter the brain 
parenchyma via receptor-mediated endocytosis, 
adsorption-mediated transcytosis, and BBB breach 
caused by external pressure42.

Cationic Liposomes
	 Cationic liposomes, carrying positively 
charged lipids, were developed as transfection 
vehicles to deliver genetic material (e.g. DNA) into 
cells while avoiding lysosomal degradation. One of the 
most commonly used cationic lipids is 1,2-dioleoyl-
3-trimethyl-ammonium propane (DOTAP), mixed 
with dioleoyl phosphatidylethanolamine (DOPE). 
Cholesterol also increases transfection levels 
and may reduce liposome destabilization in the 
presence of serum43. Small unilamellar vesicles 
(SUV) up to 100 are the classification for liposomes. 
The complex known as a lipoplex is created when 
cationic lipids and nucleic acids are combined. When 
pH 5-6 is reached, DOPE fuses with the endosomal 
membrane, destabilizes it, and releases its contents 
into the cytosol. Therefore, similar to DNA, drugs 
could be a vehicle in endothelial cells, improving 
their crossing barriers and reaching neurons. In a 
study, researchers transfected liposomes containing 
photoreactive drugs to glioblastoma cells and found 
that the liposomes were able to enhance drug 
delivery of paclitaxel to the brain In-vivo rodents44-47.

Polymeric Micelles
	 Amphiphilic copolymers aggregate to 
produce polymeric micelles, which are spherical 
structures having a hydrophilic shell and a 
hydrophobic center. These polymeric micelles 
have good stability48. Chitosan-conjugated Pluronic 
nanocarriers along with a specific brain targeting 

peptide (rabies virus glycoprotein; RVG29) inoculated 
i.v. injection into mice showed accumulation in the 
brain In-vivo, these nanocarriers can either be a 
quantum dot fluorophore conjugated to a protein 
loaded into the carrier. Other study reports have 
shown an increased central analgesic effect of the 
micellar vehicle drug49.

	 Amphiphilic molecules' ability to self-
assemble is a key component of the mechanisms 
that produce micelles. Their structure is defined by 
an inner core made up of the hydrophobic/non-polar 
tail section of the molecule and an outside surface 
that covers the head part of the molecule. By offering 
chemical and physical stability, continuous release, 
and control over the release, micelles have the 
potential to boost medicine bioavailability and deliver 
poorly water-soluble and lipophilic compounds. 
Micelles mostly cross the BBB using the endocytosis 
and/or transcytosis pathways. Additionally, the 
BBB can be damaged by applying external heat or 
mechanical stresses, conjugating certain ligands and 
antibodies, or increasing the penetrating capacity50-51.

Dendrimers
	 Dendrimers are branched polymers that 
resemble a tree. A dendrimer normally has symmetry 
at its core, but when it is sufficiently expanded, it 
frequently takes on a three-dimensional spheroidal 
shape in the water. A central core consists of at least 
two identical chemical functional groups, followed by 
repeating units of other molecules. Other molecules 
develop at least one branching junction thanks to 
their branching junctions. Chains and branches 
are repeated, resulting in a sequence of crowded, 
concentric layers. Therefore, the structure is tightly 
packed in the periphery, leaving spaces that have a 
key role in the drug-trapping ability of dendrimers52. 
The most widely used dendrimer molecules 
are polyamidonamine, polypropylenimine, and 
polyaryl ethers53. Following interparenchymal or 
interventricular injections, poly(amidoamine), 
or PAMAM dendrimers, demonstrated a striking 
capacity for diffusing in the CNS tissue In-vivo 
and penetrating living neurons. In another study 
PAMAM is systemically administered localized in 
activated microglia and astrocytes in the brain 
of newborn rabbits with cerebral palsy, providing 
clinical translation possibility in the treatment 
of neuro-inflammatory disorders in humans54. 
Since dendrimers can pass the BBB, they are 
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frequently used in the treatment of illnesses of 
the central nervous system. Through the process 
of cellular internalization, which is mediated by 
endocytosis, they can also pass through different 
cell membranes or biological barriers. Cellular 
absorption is mediated primarily by the reversible 
regulation of tight junction proteins such as occludin 
and actin. Additionally, particular ligands can be 
coupled to the dendrimer surfaces for improved 
brain targeting and easier BBB trafficking55-56.

Inorganic nanoparticles
	 Inorganic nanoparticles have physicochemical 
properties undersized and surface plasmon behavior; 
it is widely used to treat treatment neurological 
disorders. The best examples are magnetic 
nanoparticles (iron oxide), platinum, chromium, 
manganese, gold, zinc, titanium molybdenum, and 
selenium. Bimetallic nanoshells and nanocages 
have been continuously used to enable their use as 
a therapeutic and diagnostic agent57.

Gold nanoparticles
	 Gold nanoparticles have many desired 
properties, including stability, oxidation resistance, 
and biocompatibility. Systems for the distribution 
of drugs can be made using AuNPs. AuNPs with 
a diameter of less than 50nm have been shown 
to permeate the BBB. In order to treat addiction, 
critical proteins (DARPP-32), extracellular signal-
regulated kinase (ERK), and protein phosphate 
I (PP-1) expression have been targeted and 
reduced via gold nanorod-DARPP-32 siRNA 
complexes (nanoplexes)58.

Magnetic nanoparticles
	 These magnetic nanoparticles have a 
wide range of additional biomedical applications 
due to their high field irreversibility, high saturation 
field, superparamagnetism, and extra anisotropy. 
Application of external stimuli, such as magnetic 
field and near-infrared light, could promote drug 
release on demand across the BBB and enhance 
tissue imaging to maximize brain uptake of these 
nanoparticles. Additionally, inorganic nanoparticles 
are a strong possibility for brain cancer treatment 
because of their long-lasting increased permeability 
and retention effect59.

Carbon nanotubes (CNTs)
	 Because of their inherent mechanical, 

electrical, and physico-chemical properties, CNTs 
are the type of nanomaterial that has generated 
the most scientific interest60. Due to the exceptional 
physical characteristics of these nanomaterials 
and their recently discovered capacity to interface  
with neural circuits, synapses, and membranes, 
CNT-based technologies are predicted to be very 
helpful in aiding the functional recovery of neurons 
after brain trauma61. Neutrophins are proteins that 
were first identified as having an impact on the 
survival of sensory and sympathetic neurons. CNTs 
can be used to distribute neutrophins, which are 
crucial for the growth and operation of neurons in 
both the CNS and PNS62.

Quantum Dots
	 Quantum dots are nanomaterials of zero-
dimensional with exceptional optical and electrical 
properties which are widely used in the scientific 
field. The small hydrodynamic size (10-20nm) of 
functionalized QDs is been reported to resemble 
the labeling of neurons and glial cells and tracking. 
QD applications in the brain have been applied in 
both fundamental research and clinical investigation, 
correlating with the interest in using functionalized 
QDs as drug delivery vehicles or targeted-imaging 
biomarkers for treating diseases of the central 
nervous system (CNS)63.

Application of Nanotechnology in Neurological 
Disorders 
Alzheimer’s disease (AD)
	 Alzheimer's disease (AD) is characterized 
by a deteriorating memory, unstable emotions, 
and cognitive impairment that are connected to 
the degeneration and death of neurons in the 
limbic areas (hippocampus, amygdale, and their 
associated cortices). Basically, there are two key 
neuropathological indicators of AD: extracellular senile 
plaques produced by amyloid-(A) peptide aggregation 
and intracellular neurofibrillary tangles made of 
filaments of hyperphosphorylated Tau protein64. For 
the benefit of AD patients, a wide variety of nano-
formulations have been created. PEG-stabilized 
nanomicelles made of phospholipids were found to 
reduce the neurotoxicity caused by A and prevent its 
aggregation in the SHY-HY human neuroblastoma cell 
line In vitro65. Curcumin's bioavailability was improved 
by its nanoliposomal formulation without affecting its 
capacity to prevent A aggregation. It is effective for 
copper chelator-loaded microemulsion nanoparticles 
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to penetrate the BBB and dissolve the pre-existing A 
aggregates In vitro66-67.

	 Lack of the neurotransmitter acetylcholine 
(Ach) is another pathologic hallmark of AD. Direct 
infusion of free Ach is ineffective for correcting the 
imbalance in Ach due to its quicker breakdown 
in blood. When kainic acid is produced in a 
mouse model, the nanotechnology technique has 
demonstrated that Ach loaded in carbon nanotubes 
can restore considerable cognitive abilities to pre-AD 
levels as compared to free Ach68.

Parkinson’s disease
	 Muscle rigidity, resting tremor, postural 
instability, and slowed physical movement are all 
indications of Parkinson's disease (PD), a prevalent 
neurological condition (bradykinesia). Lewy bodies 
are clusters of alpha-synuclei found in the brain's 
substantia nigra, a part known for its production 
of dopamine. This condition is marked by the 
progressive loss of dopaminergic neurons and an 
increase in fibrillar a-synuclei. Degenerative motor 
symptoms in Parkinson's disease (PD) are thought to 
be caused by the loss of dopaminergic neurons in the 
SNC, which results in dopamine (DA) depletion69-70.

	 Antisense oligonucleotides and PEG and 
polyethyleneimine nanogel complexes showed 
effective BBB crossing In vitro. Additionally, when 
administered intravenously, the oligonucleotides were 
more effectively transported to the brain, especially 
when the gels were functionalized with Tf or insulin 
molecules71. Researchers Zhang et al., found that 
a single intravenous injection of plasmids encoding 
tyrosine hydroxylase and Tf receptor antibody 
coupled PEGylated liposomes corrected motor 
impairments in rats using the 6-hydroxydopamine  
(6-OHDA) model of Parkinson's disease72. The basic 
symptoms of PD are relieved by nerve growth factor 
(NGF) bound to PBCA nanoparticles and L-Dopa 
encapsulated nanoparticles that pass the blood-
brain barrier. Schisantherin A (SA) nanoparticles are 
effective in treating PC in a model using zebrafish 
larvae. SA encapsulated nanoparticles formulation 
that boosted brain absorption and prolonged SA 
circulation in the bloodstream also demonstrated 
neuroprotective benefits in zebrafish and a cell 
culture model for Parkinson's disease73-74.

Stroke
	 The blood supply to the brain is cut off 
during a stroke, depriving the tissue of oxygen and 
nutrients and ultimately resulting in cell and tissue 
death. Strokes are one of the most prevalent causes 
of human impairment and death. Ischemic and 
hemorrhagic strokes are the two different forms. 
87% of all stroke cases are ischemic strokes, which 
are more frequent. Ischemic tissue can be identified 
by its necrotic core and variable-sized ischemic 
penumbra. This is because neurons in peripheral 
regions, known as the ischemic penumbra, may be 
recoverable due to residual perfusion from collateral 
blood arteries, whereas cell death occurs in the 
ischemic area in minutes due to a shortage of ATP, 
ionic disturbance, and other abnormalities75-76.

	 Cerium oxide nanoparticles were non-toxic 
to neuronal (HT22) and macrophage (RAW164) cell 
lines and had antioxidant capabilities that support cell 
survival and decreased the formation of free radicals. 
When loaded into liposomes and given for up to 5 
h after the commencement of a stroke, the small 
molecule Xeon gas, which has good neuroprotective 
qualities and has an optimal dosage range of 7–14 
mg/kg, was found to reduce size in a rat model77-78.

Huntington Disease
	 The link between cerium oxide nanoparticles 
and Huntington's disease has been established. is 
a condition that gradually affects one's motor, 
cognitive, and mental abilities and is brought on by 
a selective loss of neurons in the striatum and other 
parts of the brain. Due to a monogenic mutation in the 
huntingtin gene's exon 1 that causes polyglutamine 
(poly Q) development, the huntingtin protein (HTT) 
in the brain misfolds and aggregates79. The exact 
etiological mechanism of HD is yet unknown.

	 When rats with HD were treated with 
3-nitroproponic acid using a solid lipid nanoparticle 
(C-SLN) encapsulated with curcumin, it was 
discovered that the activity of the striatum complex 
II had decreased. In previous research, the 
use of solid lipid nanoparticles (SLNs) as a 
reliable method of drug delivery to increase 
rosmarinic acid's (RA) ability to target the brain 
through intranasal administration has been 
demonstrated80-81. A technique for HD therapy 
is to target suppression of Huntington protein 
aggregation, although the effectiveness is subpar. 
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According to studies, people with HD disease 
have insufficient selenium (Se) levels in their 
brains, but improved brain selenium homeostasis 
may lessen neuronal loss and dysfunction. Using 
transgenic HD models of Caenorhabditis elegans, 
some research investigated the use of selenium 
nanoparticles (NPs) (Nano-Se) to treat HD disease 
by controlling HD-related neurodegeneration and 
cognitive loss (C. elegans). At modest doses, 
nano-Se NPs dramatically reduced neuronal 
mortality, alleviated behavioral dysfunction, and 
shielded C. elegans from harm when under stress. 
Additionally, the molecular mechanism showed 
that Nano-Se reduced oxidative stress, prevented 
huntingtin proteins from aggregating, and reduced 
the expression of histone deacetylase family 
members at the mRNA level82.

Tumor
	 Like tumours in other body regions, brain 
tumours can be benign, developing and existing 
entirely within the brain, or metastatic, developing 
from a tumour outside the central nervous system 
(CNS), the most common of which is glioblastoma 
multiforme (GBM), a malignant glioma. Due to their 
poor prognosis, difficulty in diagnosing, high rate of 
recurrence, and lack of readily available accessible 
means of delivering anti-cancer medications across 
BBB in an efficient concentration, they rank among 
the most difficult diseases to treat83-84.

	 Doce taxe l - incor pora ted  a lbumin-
lipid nanoparticles (DNPs) aggregate at the 
experimental glioma site in vivo and trigger 
apoptosis in a number of cancer cell l ines 
In v i t ro . The EPR effect  is thought to be 
the  cause o f  th is  phenomenon. In  bo th  
TMZ-resistant and TMZ-sensitive glioblastoma 
cells in animal models, temozolomide (TMZ)-
containing liposomes with anti-transferrin receptor 
single-chain antibody fragments were discovered 
to be more efficient than free TMZ85-86. For the 
treatment of glioma, biodegradable polymer-
based nanoparticles and gold nanoparticles have 
demonstrated potential in drug delivery across 
the BBB. Drug delivery to the brain using coated 
poly (butylcyanoacrylate) (PBCA) nanoparticles 
has been investigated87-89. In a different rat brain 
model study, methotrexate-transferrin conjugate-
loaded polysorbate80-coated poly-lactic-co-

glycolic acid nanoparticles were investigated 
and demonstrated superior tumour penetration, 
reduced organ toxicity, and increased anti-
tumor activity when compared to non-targeting 
nanoparticles90.

Epilepsy
	 During partial or generalized seizures, 
epilepsy, a CNS illness, is defined by an abnormal 
rise in brain electrical activity that may be localized 
to the focal location or diffuse across the brain91. 
The mechanisms of pharmaco-resistance in 
epilepsy can be explained by a number of different 
hypotheses. According to the neural network 
hypothesis, repeated episodes of excessive 
neuronal activity lead to structural alterations like 
synaptic rearrangement, neuronal degeneration, 
gliosis, axonal sprouting, necrosis, and neuronal 
axonal sprouting. These changes may aid in the 
development of abnormal brain networks that 
may result in pharmaco-resistance92. The blood-
brain barrier (BBB), medication resistance, and 
recurrence of disease after drug withdrawal are 
just a few of the obstacles that make the existing 
treatment methods nearly worthless. With the least 
amount of toxicity to the brain and other body 
tissues, these methods seek to lessen seizure 
frequency and severity93.

	 In comparison to PLGA nanoparticles 
coated with polysorbate-80 and SLNs loaded 
with carbamazepine, PLGA nanopar t ic les 
loaded with carotene had more potential for 
an anticonvulsant impact94-95. A study using 
liposomal muscimol formulation in rats revealed 
that it could reduce focal seizures with just 
little histological changes, and a study using 
amiloride-loaded liposomes in mice indicated 
that they had stronger anticonvulsant potential 
than the free medication96-97. According to a 
rat study, giving ethosuximide-loaded chitosan 
nanocapsules subcutaneously reduces the rise 
in ware discharge. Due to their ability to provide 
continuous drug release, these nano-formulations 
can be developed as depot drug delivery systems 
for the long-term use of antiepileptic drugs98. 
Application of the nanoparticles over the disease 
is as represented in figure Figure 4.
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Fig. 4. Represent different nanoparticles used for the treatment of Neurological disorders 

Conclusion

	 In the modern period, a collection of 
neurological disorders known as central nervous 
system (CNS) disorders have emerged as a major 
healthcare concern and require intense study focus 
to safeguard individuals against them. Numerous 
prospective medications have been studied to 
treat various neurological illnesses, but their 
treatment efficacy is still constrained by a number 
of difficulties. Nanotechnology has emerged as an 
interesting and promising new treatment option for 
neurological illnesses, and it has the ability to solve 
many issues with traditional therapeutic regimens. 
In order to deliver their payload at the pre-defined 
place (s) according to the given time and dose 
formulas, specially designed nanoparticles delivered 
by specially built nanocarriers could penetrate the 
blood-brain boundaries without being detected by 

the immune system. The use of nanotechnology in 
the delivery of CNS medications has the potential 
to completely change the way we approach CNS-
targeted treatments, opening up new therapy 
options for neurological illnesses. This is because 
of nanoengineering of the drug/causes' ability to 
cross the brain-blood barrier diffuse within the brain 
tissue, and target specific cells or signaling systems 
for therapeutic delivery.
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