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Abstract 
The use of nanotechnology in medicine, known as nanomedicine, has changed the field 

significantly in recent years. Although some of the features of nanoparticles have been found 

to have biological applications, their occasional demonstration of cell toxicity has raised 

concerns about their therapeutic use. Here we have explained the many applications of 

nanoparticles in different diseases and how nanoparticle showing its impact on all this. The 

unique properties of nanomaterials enable precise targeting, enhanced drug delivery and 

improved imaging, making them invaluable in the fight against a range of diseases. 

Antioxidant-containing nanoparticles may thereby alleviate vascular dysfunction brought on 

by high blood pressure, or diabetes. we explore the applications of nanotechnology in 

addressing various health challenges. 
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Introduction: 

In the past, a variety of illnesses have been treated by drug delivery systems (DDSs). To treat 

illnesses, all medications rely on pharmacologic active metabolites, or pharmaceuticals [1]. 

Certain medications are intended to be inactive precursors that the body must change into active 

forms [2]. The administration method affects their efficacy. Traditionally, oral, nasal, 

inhalation, mucosal, and injectable administration modalities were used in conventional drug 

delivery systems (CDDSs) [3]. Commonly administered drugs took longer to heal the sickness, 

were excreted early, damaged unaffected areas, and had a slower rate of absorption [4]. Many 

barriers, such as their fast release that enhanced blood toxicity, multiple mucosal barriers, their 

enzymatic breakdown or pH difference, and off-target effects, rendered them less effective. [5]. 

The development of the sustained drug delivery system was motivated by all of these factors. 

Drug efficacy is improved by this DDS development in a number of ways [6]. Recently, DDSs 

have been designed to regulate the release of drugs [7]. In order to extend life expectancy by 

reinventing medication delivery technologies, drug discovery and delivery have shifted from 

the micro to the nano level in recent decades [8]. 

The theory of nanotechnology was first presented by physicist Feynman in his 1959 lecture 

"There's Plenty of room at the Bottom." This idea sparked amazing rise in the field of 

nanotechnology [9]. The study of incredibly small objects is known as nanotechnology, and it 

serves as the central focus for several scientific fields, including material science, physics, 

chemistry, biology, engineering, and information technology [10]. At the nanoscale level, the 

structures observed by nanotechnology span from 1 to 100 nm [11]. Nanoparticles have special 

material qualities due to their sub-microscopic size, which makes them useful in many different 

disciplines like engineering, drug transport, nanomedicine, environmental protection, catalysis, 

and many more. Additionally, they have the potential to treat a number of specific illnesses, 

including skin problems, liver ailments, melanoma, cardiovascular diseases (CVD), and many 

others [12]. Published studies on protein-based nanomedicine show that various protein 

subunits work together to deliver medication directly to a targeted tumor [13]. 

History: 

Petros and a colleague presented a study on nanotechnology research conducted in the middle 

of the 19th century. The first controlled-release polymer device was introduced in 1964. The 

first micelle was created and approved in 1983; albumin-based NPs were published in 1972; 
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liposome-based medications were developed in 1973; The first micelle was found by Bangham 

in 1965, and the first drug-polymer conjugation happened in 1955. The FDA approved the first 

controlled formulation in 1989, and the first protein-conjugated polyethylene glycol (PEG) was 

commercially accessible in 1990.  [14,15]. 

Recent methods for treating a variety of diseases with drug carriers: 

 
Fig-1 Various applications of nanotechnology | Download Scientific Diagram 

Brain Drug Delivery Systems: 

The majority of pathological illnesses disrupt the blood-brain barrier (BBB), including diabetes, 

gliomas, AIDS, multiple sclerosis, Alzheimer's disease, Parkinson's disease, and others [16]. One 

of the main causes of the blood–brain barrier's disintegration is the pathologic alteration of the 

protein complex at intra-endothelial junctions. [17]. In order to maintain blood-brain 

equilibrium, the blood-brain barrier normally prevents blood macromolecules and micro-

molecules from entering [18]. Drugs that penetrate the blood-brain barrier cannot be used to 

treat brain illnesses because they are less bioavailable and do not build up as much in the 

intracerebral area of the brain [19]. The transport of medicines intranasally, aided by 

nanocarriers, is a commonly used technique in the treatment of brain disorders [20,21]. 

The role of nanocarriers in major cancers:  

Brain Cancer 

Brain cancer is the most serious sickness in terms of therapy [22]. Brain malignancies are the 

hardest to cure because of the blood–brain barrier, which limits available therapy options [23]. 

Because the blood brain barrier prevents many therapeutic medicines from entering the brain, 

brain cancer—including gliomas—presents a special set of difficulties. Since they can 

penetrate the blood-brain barrier and reach the target cell in the brain due to their small size, 

nanoparticles present a viable solution to this issue. Nanoparticles offer a great deal of promise 

as a treatment for brain cancer because of their small size (nm), capacity to target certain areas, 

and simplicity of BBB crossing. [24]. 

Breast Cancer 
Because of its aggressiveness, breast cancer is more likely to be lethal than lung cancer and is 

the most common type of melanoma seen in women alone [25]. Surgery, chemotherapy, 

radiation therapy, hormone therapy, and targeted therapy are all effective therapies for breast 

cancer [26]. On the other hand, interest in using nanotechnology to treat breast cancer has 

grown recently. To transport medications precisely where they are needed, a variety of organic 

and inorganic nanocarriers are employed [27]. Nanocarriers offer customized drug delivery and 

increase the hydrophobicity of anticancer medications. [28]. 

Lung Cancer 
The main organ used for inhaling is the lungs [29]. The alveoli, or gas exchange zones, and 

airways that carry air into and out of the lungs make up the lung [30]. When exposed to external 
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stressors, the alveoli's large surface area and deep air blood exchange make them less healthy. 

Lung cancer is one of the conditions that may have been brought on by such events [31]. In an 

effort to address the shortcomings of conventional treatments, a multitude of nanoparticles are 

presently being created for respiratory applications [32]. Numerous lung conditions, including 

cancer, tuberculosis, emphysema, cystic fibrosis, and asthma, can be treated with nanoparticles. 

[33]. 

Drug delivery strategy for heart disease 

Abnormalities in the human heart's structure and function, together with periodic contractions 

and relaxations of the cardiac muscles, are linked to cardiac diseases [34, 35]. In order to reduce 

the risk of heart failure following myocardial infarction, contemporary treatment techniques 

have been established [36]. Among the drug delivery methods are liposomes, silica NPs, 

dendrimers, micelles, cerium oxide NPs, TiO2 NPs, nano-coated stents, microbubbles, and 

polymer–drug conjugates. When liposomes and magnetic nanoparticles combine, magnetic 

nanoparticles like magneto liposomes (MLs) are produced. They are employed in the magnetic 

targeted delivery of drugs. [37]. 

Approach to medicine delivery in skin condition 

Dermatological and follicular illnesses are examples of skin diseases. Nanotechnology is now 

being used to treat a number of dermatological conditions. The administration of nanoparticles 

is advised for the treatment of skin illnesses due to their minimal adverse effects. Commonly 

used lotions, gels, and ointments do not penetrate skin tissues well enough to be effective in 

delivering medications. This is overcome by the employment of polymeric, lipid, and surfactant 

nanocarriers. Polymeric micelles help drugs penetrate the skin more easily, which is beneficial 

for treating skin cancer. By increasing the drug's penetration into the dermal and epidermal 

layers, this study shows that liposomes, gold nanoparticles, and chitosan polymeric NPs can 

all be used to treat atopic dermatitis. [38]. 

Method of drug administration for disorders of bone 

Bone diseases are abnormalities in the bone caused by a variety of pathological illnesses, 

including osteoporosis, arthritis, fractures, infections, trauma, and many more. The intricate 

process of bone regeneration as a disease treatment integrates biological components and 

nanomaterials to effectively restore bone structure. Bone implantation has decreased as a result 

of the development of bone bio-scaffolds, which combine biomaterial and nanomaterial. [39]. 

It has recently been found that a variety of nanoparticles can deliver medications by regulating 

immune cells like macrophages in inflammatory joints. [40,41]. By using this technique, the 

medication becomes more accessible and soluble, avoids overdosing, and patient adherence is 

enhanced.[42]. A successful drug delivery plan guarantees that a medication is bioavailable at 

the intended site.[43],44] .Even if advances in drug delivery studies and strategies have been 

made, many medications still have unfavourable side effects because they interact with human 

organs that are not the drugs' intended targets. [45]. A few ground-breaking discoveries have 

made modern times possible. To comprehend the cellular pathways and molecular targets for 

targeted therapy, a wide range of cellular receptors and targets have been investigated. One 

such therapeutic approach is the use of small interfering RNA (siRNA) to downregulate certain 

signaling-specific genes. [46,47, 48] Recent advancements have shown the enormous potential 

of nanoparticles in medical applications; An exciting area of multidisciplinary research that 

blends the knowledge of scientists and engineers is applied nanotechnology. [49]. 

Nanomedicines overcomes the drawbacks of traditional therapy, as evidenced by preclinical 

and clinical studies that provide superior treatment outcomes, decreased side effects, and 

targeted drug administration. Improvements in carrier capacity. Changes in size and shape, the 

ability to combine hydrophilic and hydrophobic materials, and the formation of long-lasting 

interactions with ligands make this an attractive topic for cell-specific and regulated transport 

of micro- and macromolecules in treatment. Nano-systems decrease drug consumption and the 
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possibility of unintended side effects while enabling site-specific and targeted pharmaceutical 

administration. [50] 

Conclusion 

Treatment of diseases using nanomedicine is a broad field based on nanotechnology. These 

days, nanotechnology is showing promise as the most effective treatment for all diseases. 

Researchers at California University are working on ways to get cardiac stem cells into the 

heart. To enhance the quantity of stem cells in wounded tissue, they affixed nanovesicles that 

specifically target that area. Therefore, the application of stem cells to nanotechnology will 

lead to the development of several answers for medical problems pertaining to diseases. 

Nanomedicine and nano-pharmaceuticals, however, address a lot of uncertainties. 

Development will focus on irregularities, toxicity, and safety assessments in the future. 

Demand for nanotechnology will be quite strong. Pharmaceutical researchers worldwide are 

now paying attention to drug-targeted delivery via nanoparticles.  

All of the negative consequences of conventional treatment will be eliminated by 

nanomedicine. The National Cancer Institute states that the medical system will use this 

nanoscale technology to diagnose patients, deliver therapeutic medications, and identify the 

spread of cancer. Nanomedicine is being used by researchers to treat SARS-CoV-2 because 

particles as small as 10–200 nm have the ability to recognize and eradicate the virus for site-

specific transmission. Since nanotechnology inhibits viral contamination, it might be useful in 

the fight against COVID-19. Future research will produce very precise nano-based sensors that 

can swiftly identify the virus and, by spraying them, protect both the general public and front-

line medical personnel. Furthermore, nanobiotechnology is being used to develop a wide range 

of antiviral disinfectants to inhibit the spread of viruses.  
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