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Abstract 

 

With the ageing of the baby boomer generation, an already massive industry, healthcare, stands to 

expand even more. Pharmaceutical companies will innovate in response to the needs of patients, as 

their customer base grows and their profits increase. Medications are becoming more complex and 

potentially harmful, necessitating novel ways of delivery to ensure they reach the intended targets. As 

a consequence, well-known pharmaceutical companies are adopting state-of-the-art methods and 

equipment. Nanotechnology in medicine is a cutting-edge field. Pharmacological nanotechnology is 

expected to have far-reaching consequences for several fields of illness diagnosis and treatment 

because to the innovative tools, opportunities, and scope it affords. Possibilities to enhance 

substances and hospital instruments, as well as to contribute to the expansion of innovation, may be 

found in pharmacologic nanobiotechnology, which is a subfield of nanomaterials. There is reason to 

be optimistic about the future of nanometric medicine delivery systems, given the rate of invention, the 

industrialization of several biological nanocomposites, and the growing interest from academic 

institutions, government agencies, and private businesses.  
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Introduction 

Nanotechnology is the study and application of tiny particles (on the nanometer scale). Many areas of 

health, technology, research, medication delivery, and therapeutics have been transformed by 

nanobiotechnology, which may be defined as the systematic approach of monitoring, manipulating, 

and shaping material at the nanoscale scale. Sub-micrometer structures are shared among accessible 

structures; these structures are often too small to be seen clearly, even with a microscope. Recent 

breakthroughs are focused here on the size range beneath these measurements, and the techniques and 

approaches are collectively referred to as nanomaterials [1, 2], since the nanometer scale has become 

the de facto standard for structural size. Most medications work by making their way through the 

body to the disease site. Nanotechnology-based pharmaceuticals can potentially increase treatment 

efficacy and decrease unwanted side effects by targeting a particular location. Strategies for early 

illness detection and target-specific drug treatment are two priority fields of research where 

nanomaterials may be pivotal [3]. 

Parts and nanomaterials are two critical types of pharmacological nanoparticles essential in other 

fields. Medical applications implants and scaffolding utilized in biomedical applications are the 

original sources of the nanoparticles. Their surfaces may be modified or coated to make them more 

compatible with human tissue. Two further categories emerge from this study: nanocrystalline and 

inorganic nanoparticles. Using specialized mills, nanomaterials are ground into inhalable powders or 

nanosuspensions for intravenous or inhalational usage. Nationally insoluble drugs benefit from being 



Vol-1 Issue-1 2023 

Scientific Research Journal of Medical and Health Science 
 

 

10020  isrdo.com 25 

very small because of the increased area-to-volume ratio and absorption. When nanoparticles are 

processed to develop novel forms and characteristics, they are referred to as nanoscale materials [4-6]. 

Nanotechnology is often utilized to administer drugs because of its capacity to improve solubilization, 

allowing for sustained release and intravenous therapy. Inhalers for asthma, topical hormone 

distribution, ocular drug delivery, oral and vaccine administration, targeted therapies, anti-cancer 

therapy, and many other medical procedures and treatments rely on them. A wide range of industries 

has adopted the use of nanoscale in cancer therapy. Some examples of nanodevices are inimitable (the 

manipulating of fluids on a macro or nanoliter scale), nano- and segments and subsystems 

(NEMS/MEMS), and microarrays (which may be used for a wide range of biological experiments, 

such as those used to detect Genes, molecules, mitochondria, and antibodies). In order to identify even 

trace amounts of airborne pathogens, technologies like respirocytes [9] and bioelectronics and sensors 

are examples of such dangers. 

 

Drugs that use nanoparticles and their classifications 

Liposomes 

First found in 1976, lipid vesicles (also known as liposomes) were the first nanomaterial to be 

employed in delivering pharmaceuticals. Liposomes are vesicles in the shape of a spherical, composed 

of cholesterol and amphoteric phosphatidylserine that have self-assembled into bilayers around a 

hydrophobic phase. Amphiphilic lipids create a tight monolayer to protect their phospholipid 

semipermeable membrane from the humid climate while keeping their ionizable functional group in 

touch with it. A liposome can enclose an aqueous suspension inside a hydrophilic barrier, which 

blocks the passage of hydro solute molecules. This means that both amphiphilic molecules may 

coexist on the outer surface of lipsomes (the inner aqueous core). Multilamellar particles, big 

unilamellar liposomes, and tiny microemulsion vesicles are the three varieties of liposomes based on 

the number and size of their bilayers. Research on the efficacy of liposomes as a cancer therapy has 

been extensive. Drug-delivery systems are very effective because of their small size, decreased drug 

toxicity, moment release of drugs, changed pharmacology and altered physiological dispersion of the 

medicine [10, 12]. 

Carbon-nanotubes 

Several medical and technical uses for hydrocarbon nanoparticles include their use as sensors for 

detecting proteins and nucleic acids, as carriers for administering medications, vaccinations, or 

antigens, and as diagnostic instruments for identifying proteins in blood samples. Single-walled 

nanoparticles have been used extensively as a substrate for researching external and protein structures 

and for developing very accurate electrical biomolecule sensors. Carbon nanotubes are a network of 

hexagon atoms of carbon. These tubes range in length from 1 to 100 nm and have a 1 nm diameter 

[13]. The two main categories of nanomaterials are multi-wall and single-wall [14]. 

Particles of polymer nanoscale size 

Microfiber is being investigated as a reliable delivery strategy for increasing efficacy and reducing the 

side effects of chemotherapy drugs, thanks to the passivity of tumor tissue. Furthermore, nanoparticle 

selectivity for accumulation in and around the tumour mass enables improved tumour identification 

and lays the framework for developing multifunctional nanofiber membranes for cancer therapy [15, 

16]. They are a solution to the nanosystems mentioned above since they have desirable properties 

such as biomedical applications, non-immunogenicity, non-toxicity, and renewability. Nanospheres 

may be made using various natural macromolecules, including [17] silica, iron oxide, a chemical bond 

of molecules, enzymes, and polysaccharides. 

Dendrimers 

Dendrimers are branching, globular engineered biopolymers with a nucleation site and many layers 

that comprise active terminating groups. Each of these generations consists of successive layers of 
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repeating components. Regeneration zero describes the fundamental structure of a dendrimer. 

Dendrimers can carry many drugs owing to their multivalent surfaces, which they achieve by covalent 

conjugation or electromagnetic adsorption. Dendrimers, generally between 10 and 100 nm in 

diameter, are employed as drug transporters because of the numerous functional groups on their 

surface. However, dendrimers with a polycationic surface that can make several interactions with 

different target receptors have shown great promise in the transportation of antitumor medical 

medicines. Nonetheless, the carboxylated surface is also the primary problem in therapeutic 

administration techniques because of its harmful effects on cell membranes [18, 19]. 

Dots of quanta 

In theory, solitary glutamate sensors in the neuromuscular junction of live cells may be tracked using 

quantum dots on time scales of a millisecond to minutes. Several laboratories are now investigating 

semiconductor quantum dots for possible applications in nanodevices, photonics, and intracellular 

photography. Nanocrystals made of semiconductors consist of an insulating core enclosing an 

optically active shell. Their peculiarities stem from the fact that their shells vary in size from 10A0 to 

100A0 [20]. DNA-based techniques, molecular genetics, and immunofluorescence diagnostics are a 

few examples of the many fluorescence-based biomedical applications in which nanocrystals are often 

used. Proteins, cytoplasmic and actin antibodies, and nuclear pathogens all have this quality. Most 

often encountered QDs are heavy metals selenide, cadmium sulfide, compound semiconductors, and 

bismuth aluminum gallium. These particles are used as contrast media in bioimaging due to their 

higher resolution compared to standard fluorophores. These nanomaterials may quickly absorb white 

light and create new kinds of value from it since their bulk absorption bands are designed for their 

unique particle shapes [21-23]. 

Submicroscopic particles of metal 

Nanotechnology may be made from various metals, but silver and gold stand out for the wide range of 

biological applications to which they can be put. Glucose, enzymes, peptides, and DNA are only some 

of the ligands that have been attached to nanoparticles. As an alternative to quantum dots, they have 

been used for active drug delivery, immunoassays, detection, cinematography, and a wide variety of 

other applications because of their ability to have their surfaces functionalized [24]. 

Micelles made of polymers 

The nanoparticle known as a polymer micelle has a hydrophobic core surrounded by a hydrophilic 

shell. Polyion-complex micelles and hydrophobically formed micelles are the two main categories. 

Amphiphilic copolymers are a kind of polymer that combines the properties of hydrophobic and 

hydrophilic blocks. When these two building ingredients are in equilibrium, nanoparticles are 

produced spontaneously in an aqueous phase. Block copolymers generally have a poly [25] 

hydrophilic block. Micelles, the microscopic particles at the center of microemulsions, may have a 

wide range of microemulsion characteristics according to the cores they contain, which can be 

composed of biodegradable polyesters such as poly(lactic acid)/ poly(lactic acid) (lactic-co-glycolic 

acid) tiny particles (micro and nano). 

Micelles are molecular aggregates that form in liquids; they consist of a core of hydrophobic groups 

surrounded by a shell of hydrophilic groups, preventing the hydrophobic core from coming into 

contact with the liquid. These are used to provide drugs that do not dissolve in water to the body 

systemically [26, 27]. 

The Use of Nanotechnology in Medicine 

If you provide anything in a dose high enough for it to work against the diseased part of your body, 

the remainder of your body will probably feel the consequences, thanks to the poor adherence and 

assimilation that exist there. The effectiveness of today's medications depends on the subtle 

differences in their ability to adhere to or be absorbed by target cells. Pharmaceutical nanotechnology 

has also been studied for these applications [28]. 
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Mechanical Remodeling of Living Tissue 

Tissue healing and regeneration are facilitated by the use of materials science. Human growth 

hormone and nanocomposite scaffolding are used in "tissue engineering" to artificially stimulate cell 

division. Tissue engineering has the potential to replace current medical practices, including organ 

transplants and implanted gadgets. Tissue engineering scaffolds are made from a combination of 

biomaterials, and nano segments and sub can maintain and direct cell behavior [29]. 

Analytical chemistry for medical diagnosis 

Incorporating nanomaterials with other microscopic materials components may help us overcome this 

additional obstacle and create tools for diagnoses down to the cellular and molecular levels. QD 

particles are used as contrast agents in biosensing, providing far better picture quality than 

conventional fluorescent dyes. CdSe, CdTe, InP, and InAs are the most used QD materials [30, 31]. 

Antibiotics that go where they need to go 

Nanoparticle-based medicine delivery has numerous benefits, one of which is an increase in the drug's 

therapeutic effectiveness and pharmacological properties. When applied to poorly freshwater illicit 

substances, nanostructures can improve absorption, alter royal Albert hall, extend the quarter of drugs 

by reducing cytocompatibility, begin growing drug high accuracy for the envisioned tissue or cells 

(thus limiting adverse effects), decrease drug oxygen consumption, permit a more controlled 

substance release of biologically active substances, and enhance the multiple concurrent shipping of 

three separate or more medications for combination treatment [32, 33]. 

Towards a Cancer Cure 

Numerous studies have been conducted to determine the efficacy of liposomes, microspheres, and 

nanomaterials as colloidal drug delivery systems in the treatment of cancer. Substance systems are 

effective because of due to their miniaturization, decreased cytotoxic medicines, micro dissolution 

rate, altered absorption, and altered biological dispersal [34]. 

 

Prosthetics, including prosthetic organs and implantation 

Advances in nanotechnology may also be put to good use in the research and production of tissue 

engineering, structures, and transplants. In order to restore vital organs that have stopped functioning 

properly or have been damaged, researchers are attempting to create synthetic cells that are able to 

carry out our physiological activities. 

Development of New Pharmaceuticals 

Targets may be identified and validated with the use of nanotechnology by identifying the protein at 

the interface. Miniaturization, mechanization, imitation, and tested dependability are all ways in 

which nanotechnology may boost the delivery of medication. The surface proteins of pathogens may 

be easily identified using single-walled carbon nanotubes. Nanoparticles are monitored in live cells to 

assess the behaviour of individual glycine transporters in the neuromuscular junction over time 

periods ranging from milliseconds to hours. Metal nanoparticles and Ablynx-made nano-bodies 

(lowest, accessible, whole immunogenic fractions) are two examples of nanomaterials widely used in 

diagnostics [35, 36]. 

Future Directions in Pharmaceutical Nanotechnology 

Companies in the pharmaceutical industry are struggling. With an increasing number of "superhero 

movie" medical patents about to expire, the industry's top drug manufacturers are on the hunt for 

innovative ways to stay ahead of the competition. Some drugs may lose their patents in 2011, which 

might result in a loss of $75-$81 billion in pharmaceutical revenues. Most novel medications are 

rejected from the market because of problems with their ADMET profiles. A number of 

microelectronics have lately been used successfully to treat medications with poor water solubility. 

Microfiber is being used by a number of pharmaceutical firms to reassess drugs that were formerly 

considered "difficult" to make due to their solubility [37]. 
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Nanomaterials have found uses in medical fields such as disease diagnostics, drug delivery, and the 

engineering of artificial cells. Nanomedicine or the use of medical nanotechnology, includes three 

overlapping and increasingly more powerful molecular approaches, as described by Freitas. In the 

same way that similar devices equipped with certain "weapons" may be used to eliminate obstructions 

in the circulatory system, they can also be used to find and kill cancer cells. The bulk of the 

nanorobot's dynamic generation and genetic information transport capabilities may already have been 

obtained by a modified bacterium or virus [38-41]. 

Conclusion 

This century will be remembered as the one in which nanotechnology was developed. Many useful 

products are made using nanocomposite materials and nanoparticle technology. Such as stronger 

composites, better catalytic performance, increased toughness and ability to actually survive abrasion, 

and many other consumer items. Pharmacological nanotechnology have arisen as a subject with 

immense potential, especially in the areas of spatially and temporally controlled administration of 

bioactive components and diagnoses and the creation of particular material for synthetic biology. Its 

submicron innovations provide fresh possibilities, cutting-edge instruments, and a plethora of creative 

uses that are likely to have far-reaching effects on the diagnosis, prognosis, and treatment of a wide 

variety of illnesses. 

The pharmaceutical sector may use nanotechnology's ability to improve current components and 

medical instruments and drive the creation of wholly new ways in areas where well-established, 

conventional processes may be nearing their limitations. The major technological property offers hope 

to companies in the face of economic losses brought on by off-patent medications. As a result, 

cutting-edge nanotechnology that vastly improves our capacity to detect, evaluate, treat, and prevent 

sickness will soon be available. Such technologies include nanotechnology and "intelligent medicine." 
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