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ABSTRACT: 

The physical method is one of the booming ways 

employed recently: Together with it, we can change 

and upgrade the pharmacokinetics and 

pharmacodynamics properties of different types of 

drugs by using particulate systems such as 

nanoparticles. In vivo, these are used to protect the 

drug entity in the systemic circulation, restrict drug 

access to the chosen sites, and direct it at a 

controlled and sustained mode of delivery to the 

target area. This shows that research in drug 

delivery is moving towards nanosize. Therefore, 

Nanotechnology is being considered as an 

upcoming field in medicine which would add great 

benefits in therapeutic cures. The efficient 

formulation of a drug-loaded nano-delivery system 

that selectively delivers the drug to its site of action 

without posing any unnecessary risks to the patient 

has remained one of the most difficult challenges 

for pharmaceutical formulators. They are trying to 

reformulate and expand the indication of the 

existing blockbuster drugs to keep the fancy 

scientific results positive and therapeutic 

breakthroughs. Nanodelivery systems: 

Nanoemulsions, lipid or polymeric Nanoparticles, 

and liposomes. This is the city where, in recent 

years, there has been a large amount of research 

into the foundation for novel drug delivery systems 

that use particulate vesicle systems as carriers for 

both small and large molecules. Drugs also are 

nanoparticles that have better therapeutic effects 

which minimize the side effects The Nanoparticles 

were prepared in different ways basically by using 

methods such as dispersion of preformed polymers, 

polymerization of monomers, and ionic gelation or 

conservation of hydrophilic polymer. 

Keywords: Nanoparticles, Nanotechnology, 

Polymeric Nanoparticles, Particulate system, Nano 

delivery. 

 

 

 

I. INTODUCTION: 
The theoretical development of 

nanotechnology was described as a science 

achievement of the 21st century. The synthesis, 

such as production, processing, and use of these 

materials at a size of less than 100 nm are 

appropriately referred to as, forefront industrial 

applications.Nanoparticles are largely being 

utilized in Sectors like the environment, 

agriculture, food, biotechnology and salesman 

industries Water pollutants have been remediated 

with a large array of medicinals, etc; e.g.; 

Wastewater treatment and the surrounding. Using 

monitoring or as functional food additives, and 

these also work as antimicrobial agents. Unique 

features of NPs consisted of the following key 

determinantsnature, biocompatibility, anti-

inflammatory and antibacterial activity, and an 

ability to release efficacious drugs Emphasis on 

drug targeting, gene delivery, bioactivity, and 

bioavailability of tumor-targeted and biodegradable 

drugs gave init components to progress the next 

generation of drug or gene therapy in several ways 

Bio-technological, and applied microbiological 

applications of NPs [1]. 

Nanostructured materials (NSMs) and 

nanoparticles (NPs) are a rapidly developing 

techno-economic field with a wide range of 

application areas. Because of their physicochemical 

properties—such as melting point, wettability, 

electrical and thermal conductivity, catalytic 

activity, light absorption, and scattering—NPs and 

NSMs have become more well-known in 

technological advancements and perform better 

than their bulk counterparts. The unit of 

measurement for length in the International System 

of Units (Système international d'unités, SI) is the 

nanometer (nm), equivalent to 10
9
 meters. 

Although NMs are generally classified as materials 

with a diameter of 1 to 100 nm, in theory, they are 

defined as materials with a length of 1 to 1000 nm 

in at least one dimension [2]. 
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CLASSIFICATION OF NPS 

Nano particles are broadly divided into 

various categories depending on their morphology, 

size and chemical properties. Based on physical 

and chemical characteristics, some of the well 

known classes of NPs are given as below. 

1.Carbon-based NPs 

Carbon has had a major impact on the 

development of human civilization on 

Earth.When combined with other materials, it 

creates bonds of unmatched strength.A wide 

variety of carbon-based nanomaterials have been 

created during the last few decades using 

different production methods.They are used in 

many different industries because of their 

distinctive shape and variety of 

qualities.Applications for carbon-based 

nanomaterials include biological use, 

wastewater and water treatment, and energy 

generation and storage.There are several 

different allotropic forms of 

carbon.Buckminsterfullerene, graphite, and 

diamond are examples of allotropes. Graphite has 

the best thermodynamic stability of all of them. 

Electrodes, batteries, and solar panels can use 

graphite due to its high conductivity. Graphite is 

created by stacking graphene sheets. Graphene is a 

new type of carbon consisting of a single layer of 

atoms arranged in a honeycomb pattern on a two-

dimensional sheet. It can be utilized as a building 

block to make different kinds of carbon 

nanoparticles because of its exceptional strength. 

Carbon nanotubes (CNTs) are another novel kind 

of carbon. Despite sharing comparable chemical 

and physical properties, graphene, fullerenes, and 

carbon nanotubes are all manufactured in different 

ways. Since fullerenes are the oldest known, the 

creation of derivatives and composites based on 

them is the most ambitious. Notwithstanding this, 

graphene and carbon nanotubes (CNTs) hold great 

promise as viable substitutes in a variety of 

industries and offer enormous untapped research 

potential. In a wide range of applications, such as 

adsorption, separation, catalytic processes, and 

many more, activated carbon has proven to be a 

good adsorbent [3]. 

 

2.Metal NPs 

Metal nanoparticles (NPs) are composed 

solely of metal precursors. These particles exhibit 

remarkable optoelectrical properties imparted by 

localized surface plasmon resonance (LSPR) 

effects, as is well understood and documented. 

Alkali and noble metal NPs, including copper (Cu), 

silver (Ag), and gold (Au), have a broad absorption 

band in the visible region of the electromagnetic 

solar spectrum. Thus, controlling NPs synthesis 

with controlled facets, size, and shape 

characteristics is valuable to cutting-edge materials 

important for their applications. Many areas of 

research use metal NPs because of their advanced 

optical properties. Gold NPs coating is commonly 

used as a substrate for scanning electron 

microscopy (SEM) sampling to improve the 

strength of the electronic stream to develop images 

[4].  

 

 
Figure 1. Colour dependence of Au NPs on size 

and shape 

 

3.Ceramics NPs 

Another name for ceramic nanoparticles is 

a non-metallic solid. Heating or subsequent cooling 

creates ceramic nanoparticles. Polycrystalline, 

amorphous, porous, dense, or hollow ceramic 
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nanoparticles are all possible. Because of their 

many uses, including dye photodegradation, 

photocatalysis, and imaging, researchers 

concentrate on these nanoparticles [5].   

 

4.Semiconductor NPs 

Semiconductors are solid materials with a 

crystalline structure. As the name suggests, 

conductivity and electron energy gaps between 

insulators and conductors make up semiconductors. 

Certain semiconductors, such as zinc oxide (ZnO) 

and zirconium dioxide (ZrO2), are commonly used 

to create semiconductor nanoparticles (SNPs). The 

application of SNPs is extensively discussed in a 

few domains, including catalysis, sensors, optical 

coatings, and especially ceramics and dentistry. 

One of the most popular semiconductor 

crystalline materials for NP development is 

zirconium dioxide (ZrO2).Because of its 

excellent compression resistance, fracture 

strength, non-toxicity, and biocompatibility, 

ZrO2 has drawn interest in several research 

fields.ZrO2 is often used in dental implants and 

some biomaterials to increase the material's 

resistance because of its resistant 

properties.Similar to conventional SNPs 

applications, these features have led to the usage 

of ZrO2 and ZrO2based materials in a variety of 

different fields, including energy storage, 

thermal coating, and several biomedical 

applications.Through charge-based interaction 

with bacterial cells, ZrO2 NPs can also 

demonstrate antibacterial activity in biomedical 

applications [6].  

 

5.Polymeric NPs 

These are typically organic-based 

nanoparticles (NPs), which are usually together in 

the literature, summarized as polymer nanoparticles 

(PNPs). They are most often either nano-spheres or 

being in the shape of nanocapsules. The 

nanospheres are matrix particles, in which the 

overall bulk density is typically solid-state and the 

other small molecules and atoms are adsorbed to 

the outside boundary of the sphere atomically. In 

the nanocapsules, the solid mass is enveloped or 

encapsulated among the particles. They are also 

readily functionalized and have thus been found in 

bundles and bundles of applications in the literature 

[4]. 

 

6.Lipid-based NPs 

Typically spherical in shape, lipid-based 

nanoparticles have a diameter of 10-100 nm. A 

solid lipid core and a matrix of soluble lipophilic 

molecules make up its composition. Drug carriers 

and RNA-release therapy are two applications for 

lipid-based nanoparticles [7]. 

 

SYNTHESIS OF NANOPARTICLES 

Nanoparticles can be prepared both by 

biological and chemical methods. Chemical 

methods of preparation, especially now due to 

some of the toxic chemicals that may be absorbed 

into the surface, have caused so many adverse 

effects. Eco-friendly techniques of preparing 

nanoparticles are biological methods of synthesis 

using microorganisms, enzymes, fungi, plants, or 

plant extract. The development of these eco-

friendly methods of preparation of nanoparticles is 

becoming an important area of the field of 

nanotechnology, especially silver nanoparticles, 

which have many applications. 

 

Biosynthesis: Mechanism 

The microbial synthesis of nanoparticles is 

truly a green and eco-friendly technology. There 

are a variety of microorganisms used for 

biosynthesis of metallic nanoparticles including but 

not limited to Ag, Au, Pt, Zr, Pd, Fe, Cd, and also 

misc. Metal oxides or oxides of diverse metals 

including Ti, Zn oxides, etc. Microorganisms that 

are used could be bacteria, actinobacteria, fungi, 

and algae. Internal versus external synthesis of 

nanoparticles relies on the location of the 

nanoparticle. 

Intrinsic synthesis of nanoparticles using 

fungi:This method is based on the transport of ions 

into microbial cells which form nanoparticles in the 

presence of enzymes. In contrast to the size of 

extracellularly reduced nanoparticles, those 

nanoparticles that are formed inside the organism 

are smaller. The size limit is probably related to the 

particles nucleating inside the organisms. 

Synthesis of nanoparticles by fungi in an 

extracellular manner:Extracellular synthesis of 

nanoparticles is more versatile than intracellular 

synthesis since it lacks any unnecessary subsequent 

cellular components from the cell. Mainly, 

extracellular synthesis of nanoparticles by fungi is 

common because of their vast secretory 

components, which are involved in the reduction 

and capping of nanoparticles. 

Microbes for nanoscale production of 

nanoparticles:Both unicellular and multicellular 

organisms produce inorganic materials either intra- 

or extracellularly. The control exerted by 

microorganisms such as bacteria and fungi over the 

synthesis of metallic nanoparticles is being utilized 

in the discovery of new materials. Due to their 
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tolerance and metal bioaccumulation ability, fungi 

have featured prominently in the center stage of 

research on the biological synthesis of metallic 

nanoparticles [8]. 

 

 

 

CHARACTERIZATION OF 

NANOPARTICLES 

The unique characteristics determine the 

potential and application of a nanoparticle. The 

characterization of a nanoparticle is conducted 

through various measurement techniques, as 

illustrated in Figure. 

 

 
Figure 2. Nanoparticle characterisation 

 

1. Fragment size  

The particle is considered one of the 

fundamental measures used when characterizing a 

nanoparticle. It indicates the extent of the size and 

distribution of the particle and whether it belongs to 

the nano or the micro range. The most common 

measurement tool for particle size and distribution 

is electron microscopy. Images of SEM and TEM 

are used for measuring particles and clusters while 

laser diffraction methods are used for measuring 

bulk samples in the solid phase. The particles in the 

liquid phase are measured using photon correlation 

spectroscopy and centrifugation. The particles in 

the gas phase are hard and arrogant to use the 

imaging techniques and hence Scanning Mobility 

Particle Sizer (SMPS) is used which results in 

faster and more accurate measurements as 

compared to others [9]. 

 

2. Surface Area 

Surface area is another essential criterion 

in the characterization of nanoparticles. The surface 

area to volume ratio of the nanoparticles 

contributes a huge impact on their performance and 

properties. Surface area measurement mainly 

occurs through BET analysis. Surface area analysis 

of particles in the liquid phase can be done by 

simple titration but this is labour intensive. 

Therefore, nuclear magnetic resonance 

spectroscopy (NMR) is usually done. Measurement 

of the surface area of the nanoparticles in the 

gaseous phase is done by using a modified SMPS 

and DMA [9]. 

 

3. Composition 

A wide range of tools, such as 

EDS/EDXD, XRF (X-ray fluorescence), TEM, 

SEM, and XPS (X-ray photoelectron 

spectroscopy), are there to analyse the elemental 

composition and surface morphology. For 

elemental analysis of NPs, ICP-MS and Atomic 

Absorption Spectrophotometry (AAS) have been 

used; however, since AAS cannot study solid NPs 

directly, the nanoparticles need to be dissolved in 
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acids or bases first. The XPS technique can be 

highly efficient in finding out the contents of NPs, 

mostly by examining their chemical state and 

composition.For the elemental analysis and 

chemical makeup of produced MNPs, the EDXD 

approach is useful.With the use of XRF, one 

may ascertain the elemental makeup of a 

sample.Compared to other techniques, XRF 

analysis sample preparation is simple, quick, 

and safe.Up to 100 ppb (parts per billion) of the 

element can be detected.It is a non-destructive 

technique that uses X-rays to analyse solid 

samples [10].  

 

4. Surface morphology 

The nanoparticles have different shapes 

and surface structures that play a significant role in 

tapping their properties. The shapes include 

spherical, flat, cylindrical, tubular, conical, and 

irregular shapes with surfaces like crystalline or 

amorphous with uniform or irregularities on the 

surface. The surface is generally determined by 

electron microscopy imaging techniques like SEM 

and TEM. The particles in the liquid phase are 

deposited on a surface and analysed whereas the 

particles in the gaseous phase are captured 

electrostatically or by filtration for imaging using 

electron microscopy [9]. 

 

5. Surface charge  

The surface charge or the charge of a 

nanoparticle determines its interactions with the 

target. Normally a zeta potentiometer is used for 

the measurement of surface charges and their 

dispersion stability in a solution. A Differential 

Mobility Analyser (DMA) is used for the charge 

determination of nanoparticles in the gaseous phase 

[9]. 

 

6. Crystallography 

It is the science of the arrangement of 

atoms and molecules within a crystal solid. The 

crystallography of nanoparticles can be carried out 

by a powder X-ray, electron, or neutron diffraction 

to determine the structural arrangement [9]. 

 

7. Concentration 

The amount of air or gas used in a process 

is determined by the concentration of nanoparticles 

in the gaseous phase. Concentration, size, and 

distribution of nanoparticles in a unit volume of air 

or gas are measures of performance or its 

efficiency. Concentration measurements are 

normally taken using a Condensation Particle 

Counter, or CPC [9]. 

 

TOXICITY OF NANOPARTICLES 

Throughout their evolutionary history, 

humans have been exposed to nanoparticles; 

nevertheless, the Industrial Revolution has 

significantly expanded this exposure in the last 

century. One component of particulate matter 

(PM) is nanoparticles. According to 

epidemiological research airborne PM from 

combustion sources, such as motor vehicle and 

industrial emissions, adds to urban pollution and 

increases respiratory and cardiovascular 

morbidity and death. The 1952 London fog 

epidemic refers to the respiratory dangers 

brought on by air pollution. 

The median diameter size of an ambient 

PM, which ranges from nm to 100 mm, is a very 

complex mixture of particles assembled. The 

only portion of these particles that may lodge 

deeply in the lung is the fraction with a mass 

median diameter of 2.5 mm or smaller. Because 

they are created by reactions from gases released 

by the burning of fossil fuels, the majority of 

ambient particles are submicron in size. The 

average urban atmosphere has around 10
7
 

particles/cm
3 

of air that have a diameter of 

smaller than 300 nm. 

These particles contain a significant 

amount of elemental carbon, and their capacity 

to have systemic circulatory effects depends on 

their size. There is a connection between 

cardiovascular dysfunctions and fine and 

ultrafine PM (ranging between 0.1 to 2.5 mm in 

mass median aerodynamic diameter) that can 

more readily enter the vasculature by inhalation. 

This is especially true in those who already have 

vascular problems. 

There's a good chance that people will 

be exposed to manufactured nanoparticles 

through the expanding usage of nanotechnology 

in high-tech enterprises. In the pursuit of 

individualized treatment, nanotechnology is also 

utilized in the medical sciences. The 

characteristics that make nanoparticles so 

appealing in medicinetheir small size, shape, 

chemical makeup, and enormous surface 

areamay also be factors in how harmful they are 

to biological systems. In actuality, the more 

surface area a particle has per unit mass, the 

smaller it is; this characteristic makes 

nanoparticles extremely reactive in the cellular 

environment. As a result, the particle surface's 

inherent toxicity will increase. The skin, blood, 
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GI tract, central nervous system (CNS), and 

respiratory system are targeted by nanoparticles 

[11]. 

 

The respiratory system  

The respiratory system is one of the 

most significant organ targets and entrance 

points for nanoparticles. Lungs are widely 

recognized as readily exposed to many air 

contaminants, including particulate matter and 

other compounds resulting from thermo 

degradation. Regarding this, much research has 

been done on combustion-derived nanoparticles 

as a potential causative factor for a number of 

harmful health consequences, such as 

hospitalization and exacerbations of respiratory 

diseases as well as mortality from cardiovascular 

disease. One of the primary pathways by which 

combustion-derived nanoparticles induce lung 

damage is oxidative stress, which activates several 

transcription factors and increases the production of 

proinflammatory proteins. Indeed, transcription of 

several pro-inflammatory genes, including IL-8, 

IL-6, and TNF-a, can result from combustion-

derived nanoparticles' stimulation of the mitogen-

activated protein kinase and nuclear factor-kappa B 

signal pathways. Using nanotechnology in 

computers and aircraft has led to the emission of 

large amounts of nanoparticles in confined spaces, 

which may pose a serious risk to hardware 

engineers and plane crews. Furthermore, the 

delivery of medicinal chemicals via aerosol 

treatment, which employs nanoparticles as drug 

delivery systems, is gaining popularity. When 

compared to bigger particles with the same 

chemical makeup at similar mass concentrations, 

it has been discovered that nanoparticles can 

cause greater lung toxicity. Furthermore, studies 

have demonstrated that inflammatory responses 

may be induced in the lungs of experimental 

animals by nanoparticles with varying sizes. 

Indeed, higher oxidative stress was found to 

strongly correlate between nanoparticle surface 

area and inflammation. It's interesting to note that 

different kinds of nanoparticles can cause distinct 

inflammatory responses. It has been discovered that 

SWCNT is more harmful than other nanoparticles 

when it comes to causing dose-dependent lung 

interstitial inflammation and epithelioid granuloma. 

Pro-inflammatory responses triggered by 

nanoparticles have also been shown in several in 

vitro exposure models. These findings do suggest 

that nanoparticles may cause granulomatous and 

inflammatory reactions in the lungs, which may 

have significant effects on human risk assessment. 

The applicability of pathological data observed in 

animals to people has not yet been determined, as 

instillation rather than inhalation was utilized in the 

majority of animal investigations to transport 

nanoparticles to the lungs.  

 

Gastrointestinal tract and skin 

The GI tract and skin are two additional 

entrance points for nanoparticles into the body. 

There are several routes for nanoparticles to enter 

the digestive tract. As an illustration, nanoparticles 

can be consumed straight via food, drink, 

medications, and cosmetics, but they can also be 

absorbed by the GI tract after being expelled from 

the respiratory system. It is well established that the 

GI tract's particle absorption kinetics are influenced 

by cellular trafficking, first contact with 

enterocytes, accessibility and diffusion via mucus, 

and post-translocation processes. Particles can 

diffuse via GI secretion and reach colonic 

enterocytes more quickly if their diameter is 

smaller. Nanoparticles can go into the bloodstream 

after being absorbed by the GI tract and dispersed 

throughout the human body. It has recently been 

demonstrated that, in comparison to micro-Cu 

particles, Cu nanoparticles given orally to 

experimental mice can cause serious side effects 

and severe lesions to their liver, spleen, and 

kidney. The gastrointestinal tract is readily exposed 

to stimuli that might cause an inflammatory 

response, just like the lungs. The etiology of 

Crohn's disease (CD) and ulcerative colitis together 

form the umbrella term for the inflammatory 

chronic illness known as inflammatory bowel 

disease (IBD). Nonetheless, several lines of 

evidence indicate that a combination of 

environmental variables and genetic susceptibility 

may lead to inflammatory bowel disease (IBD). 

Exogenous microparticles and a low-calcium diet 

have been demonstrated to significantly enhance 

the CD activity index and reduce human CD 

symptoms. Given that CD has been linked to 

aberrant intestinal permeability, these findings 

are especially pertinent to the condition. So far, 

no research has been published that has 

demonstrated the direct toxicological impact of 

nanoparticles in the gastrointestinal system. 

Additionally, at the skin's surface, 

lymphatic nodes can pick up nanoparticles, which 

then move down lymphatic channels to enter the 

bloodstream. In vitro studies on human 

keratinocyte cells have revealed that SWCNT can 

cause oxidative damage and pro-inflammatory 

reactions. Nevertheless, no in vivo research has 
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been done; therefore, additional study is required to 

determine how nanoparticles affect the skin [11].  

ADVANTAGES OF NANOPARTICLES 

1. The permitted size of intravenous nanoparticles, 

as opposed to colloidal systems that may obstruct 

blood capillaries and needles[12]. 

2. They are more easily able to pass through the 

sinusoidal gaps in the spleen and bone marrow than 

microspheres and liposomes because of their 

smaller size in comparison to other systems with 

longer circulation times [12]. 

3. The increased loading capacity of nanoparticles 

is attributed to their bigger surface areas[12]. 

4. Nanoparticles are less harmful since the polymer 

used to make them is biodegradable [13].  

5. There are several ways to deliver it, including 

intraocular, parenteral, and oral [13].  

6. To improve the targeting moieties through the 

specificity of monoclonal antibodies attached to 

nanoparticles [12].  

7. The matrix constituent can change the controlled 

release pattern and degradation properties [13]. 

8. Gold nanoparticles can also be utilized to find 

biomarkers for infectious pathogens, malignancies, 

and cardiac conditions. They are also frequently 

used in lateral flow immunoassays, of which the 

home pregnancy test is a typical example [14]. 

9. Materials for silver nanoparticles can be utilized 

as biological tags for quantitative detection in a 

variety of assays and biosensors [14]. 

10. Drug integration into the system is simple and 

doesn't require a chemical reaction [13]. 

 

DISADVANTAGES OF NANOPARTICLES 

1. In biological systems, their large surface area 

and energy lead to high aggregation [12].  

2. Rapid RES scavenging, leading to a short 

biological half-life [12].  

3. Toxic effects result from residual organic 

solvent (nano-suspension) [12].  

4. Extremely foreign or immunogenic [12].  

5. A more intricate operational process [13]. 

6. A greater likelihood of contamination [13].  

 

APPLICATION OF NANOPARTICLES 

1. The nanoparticulate delivery method for 

tumor targeting 

The use of nanoparticles for tumor targeting is 

justified by the following two facts: 

(1) Active nanoparticles' improved permeability 

and retention effect will enable nanoparticles to 

deliver a concentrated dosage of medication in the 

area of tumor targets. 

 (2) By restricting the drug's delivery to the 

intended organ, nanoparticles will lessen the 

amount of medication that is exposed to healthy 

tissues. In comparison to mice treated with free 

doxorubicin, an investigation showed that animals 

treated with doxorubicin integrated into poly 

(isohexylcynoacrylate) nanospheres showed greater 

concentrations of doxorubicin in the liver, spleen, 

and lungs[15]. 

 

2. Using nanoparticles to carry genes  

To trigger an immune response, 

polynucleotide vaccines transfer genes encoding 

pertinent antigens to host cells where they're 

produced. This results in the production of the 

antigenic protein close to expert antigen-

presenting cells. Because intracellular protein 

creation activates both parts of the immune 

system more than extracellular protein 

deposition, such vaccines result in both humoral 

and cell-mediated protection [15]. 

 

3. Application of nanoparticles in food and 

agriculture 

Although it will be more cost-effective, 

nanotechnology has given rise to new methods 

for desalination and water filtering. 

Nanotechnology can also be used to boost the 

food sector. For example, new functional 

materials and devices for food preservation and 

biosecurity use nanotechnology. With the aid of 

nanotechnology, the Bayer Company produced 

airtight plastic packaging. Food is kept fresh in 

this plastic container. It is possible to alter the 

genetic makeup of agricultural plants with 

nanotechnology [5]. 

 

4. Applications of Nanotechnology in 

Medicine:Anti-Microbial Methods 

The use of nanocrystalline silver as an 

antibacterial agent for wound therapy was among 

the first uses of nanomedicine. Staph infections 

can be prevented with a lotion containing 

nanoparticles. Nitric oxide gas, which is known 

to destroy germs, is present in the nanoparticles. 

Utilizing the nanoparticle cream to produce nitric 

oxide gas at the location of staph abscesses 

dramatically decreased the infection, according 

to studies conducted on mice. Burn dressing with 

antibiotic nanocapsules applied on top. The 

antibiotics are released from the nanocapsules 

when an infection begins due to dangerous 

bacteria in the wound. This lowers the frequency 

of dressing changes and enables considerably 

faster treatment of an infection [15].  
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5. Drug delivery into the brain using 

nanoparticles  

The main obstacle to the creation of 

novel medications for the central nervous system 

is the blood-brain barrier (BBB). Tight 

connections, enzymatic activity, and active 

efflux transport systems are characteristics of 

relatively impermeable endothelial cells that 

make up the blood-brain barrier. Through the 

action of enzymes or efflux pumps, it 

successfully blocks the entry of water-soluble 

molecules from the blood circulation into the 

central nervous system (CNS) and can also lower 

the concentration of lipid-soluble molecules in 

the brain. As a result, only chemicals that are 

necessary for proper brain function can pass 

through the BBB [15]. 

 

II. CONCLUSION 
Nanoscience and nanotechnology are 

essentially transdisciplinary fields of science. 

Biologists must need to understand not only the 

fundamentals of nanoscience but also the tools 

and techniques used in the past to describe 

nanomaterials to effectively use new bio-based 

approaches. By assisting biologists in identifying 

the most suitable methods and collaborators for 

the characterization of their nanomaterials, we 

expect that this study will catalyse new scientific 

partnerships across several scientific fields. 

However, we advise carefully considering any 

possible biological hazards associated with these 

novel materials even in the design stages of such 

investigations. 
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