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Nanoparticles for drug delivery to the brain
Abstract (600 word limit)
The use of nanoparticles to carry drug molecules across the blood–brain barrier (BBB) is known as nanoparticles for drug delivery to the brain. These medications cross the BBB and deliver pharmaceuticals to the brain for neurological diseases treatment. Due to their unique and revolutionary qualities, expanding the use of nanomaterials in the domains of biomaterials, biosensors, nano electronics, and catalysis is of significant interest. Nanomaterials are described as materials with at least one dimension less than 100 nanometers that have certain qualities as a result of their small size. Nanomaterials can be classified into zero-dimensional, which includes nanoparticles and quantum dots, one-dimensional, which includes nanofibers, nanotubes, and nanowires, two-dimensional, which includes graphene and graphene oxide, and three-dimensional, which includes equiaxed nanometer sized grains and is characterised by their structure. Some materials, on the other hand, may be put on the outskirts of these groups. Furthermore, nanomaterials can be created chemically, physically, physiologically, or mechanically, or they can occur naturally. Due to their small size and large surface area, drug nanoparticles show increase solubility and thus enhanced bioavailability, additional ability to cross the blood brain barrier (BBB), enter the pulmonary system and be absorbed through the tight junctions of endothelial cells of the skin. Their main advantages are namely sustained release, incremental drug selectivity and effectiveness, improvement of drug bioavailability and alleviation of drug toxicity. Nanocapsules, which are submicron in size, when administered intravenously, reach to the target and release the encapsulated drug. In particular, they can enhance the therapeutic activity by prolonging drug half-life, improving solubility of hydrophobic drugs, reducing potential immunogenicity, and/or releasing drugs in a sustained or stimuli-triggered fashion.
Nanoparticles manufactured from natural and synthetic polymers (biodegradable and non-biodegradable) have gotten increased attention because they can be tailored for targeted drug delivery, improved bioavailability, and controlled medicine release from a single dose through system adaptation. Although nanoparticles are defined as having dimensions less than 0.1 m or 100 nm, big (size >100 nm) nanoparticles may be required for loading a significant amount of drug onto the particles, notably in the area of drug delivery. Many nanoparticles, unlike conventional imaging agents and treatments, are extremely stable in vivo, as evidenced by a recent study that claimed quantum dots may be kept in the body (and stay luminous) for more than 100 days. The use of nanoparticles to deliver medications to cancer cells is perhaps the most well-known application of nanotechnology in drug delivery under development. Particles have been created to attract sick cells, allowing for direct therapy of particular cells. Nanomedicine refers to the use of nanoparticles for medicinal delivery.  Because the amount of drug that can be placed on a single nanoparticle is restricted, and their capacity to control drug release is predicated on a single trigger, such as particle dissolution, nanoparticle-based drug delivery systems are constrained. Nanoparticles are zero-dimensional nanomaterials that can be classified as organic, inorganic, or composite nanoparticles based on their nature. The development of systematic toxicological investigations, which can prevent the production of neurotoxic effects, is critical in the treatment of brain illnesses. The most immediate challenge in nanotechnology is that we need to learn more about materials and their properties at the nanoscale. Universities and corporations across the world are rigorously studying how atoms fit together to form larger structures. Some examples of semiconductor nanoparticles are GaN, GaP, InP, InAs from group III-V, ZnO, ZnS, CdS, CdSe, CdTe are II-VI semiconductors and silicon and germanium are from group IV. Polymeric nanoparticles are organic based nanoparticles

Importance of Research: (200 word limit)
The number of people who die as a result of neurological or neurodegenerative disorders is comparable to the number of people who die in a war, with tremendous socioeconomic consequences and expenses. The presence of BBB, which is impassable by most currently available and potentially beneficial medications, makes treatment of such disorders difficult. As a result, both the academic and pharmaceutical communities have a significant challenge in discovering and developing innovative drug delivery systems for the treatment of such disorders. Nanotechnology is a cutting-edge and promising approach. Several varieties of NPs are already accessible for biomedical usage, each with its own set of characteristics and applications for enabling the delivery of neuroactive substances including medicines, growth factors and genes, and cells to the brain. NPs have clinical benefits for medication delivery, including lower drug doses, less side effects, longer drug half-life, and the potential to improve drug crossing over the BBB. However, despite being highly promising, the improvement in brain delivery achieved with drug-loaded NPs is still quantitatively restricted when compared to free medicines. As a result, with a few exceptions, NPs are not currently a feasible pharmacological solution, requiring one-order-of-magnitude or greater improvements.
More research is needed to gain a better understanding of the mechanisms that control the various NPs-mediated drug transport to the brain.
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