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Abstract 

 

The goal of nanotechnology in 

medicine is to treat health problems at the 

nano scale, where the bulk of living things' 

components exist and function. It is an 

emerging field with numerous potential 

applications ranging from diagnosis through 

therapy, as well as personalized 

administration and regenerative health care. 

Nanomaterials are molecular assemblages 

that, due to their multifunctional chemistry, 

may pass through biological obstructions 

(bio-barriers), gather disproportionately in 

cancerous tumors, and cure and diagnose 

only one cell type of cancer. Nanomaterials 

are molecular ensembles that can pass 

through biological barriers (bio-barriers), 

cluster preferentially in cancerous tumor’s, 

and cure and diagnose only one cancer cell 

at a time due to their unique chemistry. The 

current review delved into great detail about 

nanoparticle synthesis techniques, 

classification, mechanisms of action, and 

therapeutic applications of nanoparticles in 

the current drug delivery system. 
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I. INTRODUCTION 
 

The goal of Nano medicine, which uses nanotechnology in medicine, is to solve 

health-related issues at the most biological molecules exist and operate at the nanoscale. With 

numerous applications ranging from diagnostics to therapy, including targeted delivery and 

regenerative medicine, it is a young field. Novel medicine delivery techniques are the name 

given to the new approach. New advances in drug pharmacokinetic and pharmacodynamics 

characteristics allow for a more logical approach to creating the optimum pharmaceutical 

administration system. Traditional drug delivery methods lend several advantages over 

innovative administering methods. [1] 

 

The objective of the Unique Drug Delivery System is to deliver the appropriate 

medicinal quantity to the suitable part of the body in the quickest period of time conceivable. 

The medication must be administered at a rate regulated by the body over the span of its use 

by the drug delivery technique. There are different kinds of novel pharmaceutical methods for 

delivery. Sustained- or controlled-drug delivery systems, correspondingly, offer 

pharmacological activity at a predetermined rate, at physiologically effective levels in the 

blood. Localized pharmaceutical delivery methods provide medicinal products by 

geographically or temporally limiting drug release (typically rate-limiting) close to the 

target.[2] 

 

Drug action can be delivered via rate-programmed pharmaceutical delivery systems 

that modulate molecular diffusion to change drug molecule release. Targeted medication 

distribution employs carriers as the starting point for either passive or active targeting 

approaches. Such processes are frequently supported by adequate sensory mechanisms that 

recognize their transmitter at the target. 

 

Several creative ideas Carriers that are utilized in conjunction with novel drug 

delivery systems (NDDS) have advantages over traditional dose forms. Previous dosage 

forms were ambiguous, had a first pass effect, had fluctuations in plasma drug levels, and 

released drugs quickly. The National Medication Development Strategy is a significant tool 

in the pharmaceutical industry's efforts to develop the medication market. By improving 

effectiveness, security, patient acceptance, and product shelf life. The goal of Nano medicine, 

which employs nanotechnology in medical therapy, is to tackle health-related issues at the 

Nano size, where the bulk of molecules in life reside.[3] 

 

It is a fast growing discipline with an extensive variety of applications from 

diagnostics to treatments, including individualized administration and therapeutic 
regenerative therapy. The term "unusual pharmaceutical delivery methods" is frequently used 

to characterize the novel technology. Recent improvements in medication pharmacokinetic 

and pharmacodynamics behavior allow for a more cautious approach to designing the best 

prescription drug administration system. [4] 

 

The Novel Drug Delivery System's motive is to deliver the required quantity of 

medication to the correct spot in the body in a suitable amount as rapidly as possible. The 

medication's delivery system has to distribute the medicine at the rate set by the body all 

throughout a predetermined treatment time. Novel medicine means of administration come in 

a variety of forms.Sustained- or controlled-drug delivery systems, respectively, give a to 
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generate benefits in the blood at an agreed-upon rate, extended or constant (Zero-order) 

releases at effective therapeutic levels. The amount of medication diminished at the point of 

distribution.[3,4] Current drug delivery to perilous tumor cells, for illustration, might impact 

healthy tissues, resulting in renal damage, neurological harm, and cardio toxicity. Such issues 

caused scientists to explore more about unfamiliar DDS. Learning how nanotechnology may 

solve these difficulties requirements an explanation of how the nanoparticles (NP) function in 

drug delivery. The three criteria major divisions of the medicinal method of delivery are 

ingestion of the pharmaceutical or therapeutic product, the the release of the medicament's 

reactive a component and movement of active components to the sought area to carry out 

activation over the biology boundary. [5] 

 

II. NANOPARTICLES 

 

The use of nanotechnology includes solid atoms with colloids range in size from 10 

nm to 1,000 nm. Polymer substances can be employed successfully in the creation of 

nanoparticles. Certain polymeric compounds have importance because of their widely 

developed biodegradability and biocompatibility in Polymers that are both synthetic and 

natural have been utilized in the creation of nanoparticles. [6] 

 

Many studies have been undertaken on the manufacturing process of nanoparticles as 

targeted medical treatments delivery systems. Targeted medicine transportation can be 

conducted by either active or passive targeting.  

 

Drugs can be actively targeted by adding their molecules with binders specific to cells 

or tissues. Passive drug targeting can be accomplished through encapsulating the drug 

molecule in either microscopic particles or nanoparticles. Nanoparticles (NP) are 

hydrodynamic drug delivery technologies made from both organic as well as partially 

polymeric materials. NP atoms range in size from 10 nm to 1,000 nm. This dynamic drug 

delivery device's inner structure fluctuates.Nanospheres that operate arranged in a matrix-like 

form. [7]  

 

A nanoparticle mesh was used to disintegrate, trap, encapsulate, or connect the 

medicament. Nanoparticles are small capsules can be established through what method of 

preparation. Nano spheres are tiny are complex matrix structures in which the medicinal 

product is mechanically and uniformly split up whereas Nano capsules for are cavity 

structures encased by a particular kind of polymer membrane.Over the past decade, 

sustainable nanoparticles of polymeric material, particular those coated with hydrophilic 

plastics such as poly (ethylene glycol) (PEG), are increasing popularity[8]  
 

Because of their ability to circulate for a longer period of time, target a specific organ, 

act as DNA carriers in gene therapy, and include proteins, peptides, and genes, long-

circulating particles, or LCPs, have been investigated as prospective medicine delivery 

systems.[9,10] 
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Figure 1: Nanoparticles are Classified into Several Categories. 

 

The Benefits of Nanoparticles [11] 

 

 Enhance the delivery of weakly water-soluble pharmaceuticals. 

 To reduce medicine buildup in healthy tissue, provide site-specific targeting. 

 Assist in keeping the prescribed substance in the human body for an appropriate 

amount of time to enable the therapy to be successful. 

 Drug bioactivity that has been extended by being shielded from the biological 
environment. 

 NPs exhibit a variety of benefits, including 

 Permit drug translocation over endothelial and epithelial barriers. 

 Consolidate diagnostic and therapeutic techniques into a single agent. 

 

III.  CLASSIFICATION OF NANOPARTICLES  

 

There are multiple strategies for distinguishing nanomaterials. Nanoparticles have 

been divided into three types: one, two, and three dimensional nanoparticles. 

 

1. Nanoparticles Possessing Simply One Dimension: Thin films and constructed surfaces 

are two prominent instances of one-dimensional objects that have been applied for many 

years in engineering either chemistry, or communications. Very thin films (sizes 1-100 

nm) or monolayer in order have recently become common practice in solar cells and 

reactions. Thin films can be utilized in numerous distinct industries, such as information 

storage systems, pharmacological and biological sensors, transmission infrastructure, and 
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photonic and magneto-optical circuits. [12] 

 

2. Two Dimension Nanoparticles: Carbon nanotubes (CNTs) are generated by expanding a 

cylinder of graphene into a hexagonal arrangement of carbon monoxide atoms with a 

dimension of 1 nm and a length of 100 nm. The nanotubes of carbon (CNTs) are divided 

into two types: single-walled (S) and multi-walled (MWCNTs).The nanotubes made of 

carbon are notable for their small dimensions as well as their outstanding mechanical, 

biological in nature, and electrical capacities. Dependent on how the carbon-based leaf 

has been wrapped around itself, it may possess metallic or semi conductive attributes. 

Nanotubes are made are a superconductor due to an exceptionally high current density, 

which may reach one billion amplifications per square metre. The nanotubes made from 

carbon have twice the durability of the strongest steels. [13] 

 

3. Some Novel Three Dimension Nanoparticles 

 

 Fullerenes: These are C60-based spherical cages ranging in size between 28 to more 
than 100 carbon molecules. The object that is in question is a spherical soccer made of 

interconnecting carbon pentagonal and hexagonal varieties. Fullerenes are an instance 

of material with various properties.  

 

When pushed to high pressure, they may recapture the way they were 

originally shaped after the pressure is released. Because they do not react with one 

another, these kinds of molecules have a high potential for usage as lubricants. 

Because of its fascinating electrical properties, it has been proposed that they have 

applications in technological industries for tasks ranging from storage of information 

to the manufacture of solar cells. These compounds have prospective applications in 

the expanding field of nanoelectronics.It can be filled with a variety of chemicals and 

have potential medical applications because they are empty structures with 

dimensions similar to many biologically active compounds.[14] 

 

 Dendrimers: Dendrimers are an individual class of nanometric-sized controlled-
structure polysaccharides. Dendrimers, which contain numerous functional units on 

the outermost layer and are typically 10 to 100 nm in diameter and have applications 

in administering medications and imaging, offer ideal vehicles for selective drug 

delivery. Dendrimer's design and functionality have attracted a great deal of interest. 

Modern dendrimers can be quite specialized, with their cores containing functional 

molecules (such as medicinal or diagnostic compounds).[12,14] They are regarded as 

the fundamental building blocks for the large-scale production of both organic and 

inorganic nanostructures, ranging in size from 1 to 100 nm.  

 

They can interact with biological structures like DNA and manufactured to 

have an encapsulating capability or to have metallic nanostructures and nanotubes. 

Due of dendrimers' diverse reactive surface groups (nanostructure) and compatibility 

with organic structures like DNA, the medical and biological industries use them 

extensively. Dendrimers can be found in an assortment of pharmaceutical products, 

including as nonsteroidal anti-inflammatory pharmaceuticals, antimicrobial and 

antibacterial therapies, treatment for cancer, Prodrugs and high-throughput 
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capabilities capabilities are two instances of drug discovery examination 

breakthroughs. Dendrimers are adverse because their electrified surface has sufficient 

strength to snap the barrier between cells. [15] 

 

 QuantumDots (QDs): Quantum dots constitute incredibly small particles that have a 
very small amount of uncontrolled electrons. Ds are hydrodynamic nanocrystals made 

from semiconductors that range in size from 2 to 10 nm. QDs can be manufactured 

via liquid synthesis or electrochemistry is a form a variety of semiconductor-based 

materials. Cadmium selenide (Cd Se), cadmium telluride (Cd Te), indium phosphide 

(In P), and indium arsenide (In As) are among the four most often utilized QDs.[16]. 

 

IV.  METHODS OF FORMULATION OFNANOPARTICLES 

 

PNP attributes must be modified for each application. The approach of preparation 

matters in order to get those necessary characteristics. As a result, having beginning 

procedures for synthesizing PNPs with the properties that are required for particular tasks on 

hand is quite advantageous.  

 

Alternative methods like as the polymerization process set up polymers, ionic 

gelation, as well as others are used. The ideal approach for manufacturing nanoparticles can 

be established based on the chemical and physical features of the polymer and the 

medicament to be loaded. The techniques that are discussed below are the most commonly 

employed methods for manufacturing nanostructures.[17]. 

 

1. Evaporation Method Using Emulsions and Solvents: This is an increasingly common 

approach to produce nanoparticles. Solvent evaporation was the first manage used for 

generating PNPs from a. This method involves producing polymer solutions that dissolve 

in volatile solvents and emulsions. formerly preformed chloroform and dichloromethane 

polymers were constantly employed; yet, ethyl acetate, which has a superior toxicological 

profile, should be used alternatively. The emulsion converts into a dispersed form of 

nanoparticles upon the breakdown of the polymerization solvent, which is then permitted 

to penetrate through the continuous stage of the solution.  

 

The two basic emulsion-formation strategies utilized in traditional procedures are 

single emulsions, such as oil-in-water (o/w), and double emulsions, such as (water-in-oil)-

in-water (w/o)/w. These techniques necessitate ultra-sonication or high-speed 

homogenization, followed by solvent evaporation via continuous magnetic stirring at 

room temperature or low pressure.  

 

The solidified nanoparticles can then be collected by ultracentrifugation and 

rinsed with distilled water to eliminate any additives such as surfactants. [10] At the end, 

the product is lyophilized. The kind and concentration of stabilizer, homogenizer speed, 

and polymer concentration all had an effect on particle size. High-speed homogenization 

or ultra-sonication are routinely used to achieve fine particle size.[18]. 
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Figure 2: The Solvent-Evaporation Procedure Is Depicted Schematically. 
 

2. Salting Out Method: The salting-out action is the process of removal of a water-miscible 

solvent from an aqueous solution. The ultimate objective of salting-out is to draw the 

salting-out phenomenon by utilising the water-miscible solvent separation technique. 

Following the full saturation of the polymer and pharmaceutical mixture in a solvent, the 

salting-out thing (electrolytes such as magnesium chloride along with potassium chloride, 

or nonelectrolytes such as sucrose) and a magnetic stabilisation known as polyethylene 

glycol or hydroxyethylcellulose are incorporated.[19].  
 

To increase solvent penetration into the aqueous phase, dilute this oil/water 

emulsion with a suitable amount of water or aqueous solution. The internal/external phase 

ratio, polymer concentration in the organic phase, stirring rate, polymer type, and other 

manufacturing parameters can all be altered as a result of electrolyte concentration and 

stabilizer type in the aqueous phase. The process, which can be used to create PLA, Poly 

(meth acrylic), and Ethyl the cellulose Nano spheres, is very productive and simple to 

scale up. When heat-sensitive material must be processed, sodium chloride out may be 

preferable because it does not require higher temperatures. The most significant 

disadvantages are the use of only lipophilic medicines and the several washing processes. 

[20,21 

 
 

Figure 3: The Salting Out Procedure Is Depicted Graphically 
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3. Method of Emulsions Diffusion: A different approach well-known technique for 

creating nanoparticles is this one. To achieve the initial thermodynamic equilibrium of 

both liquids, the encapsulating polymer is dissolved in a solvent that is only slightly 

water-miscible (such as propylene carbonate or benzyl alcohol) and saturated with water. 

The polymer-water filled solvent phase undergoes emulsification in an aqueous solution 

incorporating a stabilizer, resulting in a diffusion of the solvent to the outer phase and the 

emergence of Nano spheres or Nano capsules depending on the oil-to-polymer ratio. 

By its boiling point, the chemical solvent is finally removed either by evaporating or 

filtering. High encapsulation effectiveness (typically 70%), lack of homogenization, high 

batch-to-batch consistency, straightforwardness, simplicity of scaling up, and a restricted 

dispersion are just some of the method's strengths. [12] The huge amounts of water that 

must be removed from the suspension and the leakage of a medication that is water-

soluble into the saturated-aqueous exterior phase during emulsification reduce the 

effectiveness of encapsulation. The method developed mesotetra (hydroxyphenyl) 

porphyrin-laden PLGA (p-THPP), doxorubicin-loaded PLGA nanoparticles in and 

corticosteroid (cy-A-) loaded sodium glycolatenanoparticles, as well as additional drug-

loaded nanoparticles.[22] 

 
 

Figure 4: The Emulsification/Solvent Dissemination Procedure is Illustrated Schematically. 

 

4. Mechanism of Solvent Displacement/Precipitation. An established polymer forms 

precipitates from an organic solution whether or not a surfactant is present. This is the 

organic solvent that spreads precipitation across aqueous mediums. Acetone and ethanol 

are semi polar water-miscible solvents capable of dissolving pharmaceutical polymers 

and/or lipophilic lubricants. The solution is then injected or emptied into a magnetically 

agitated aqueous solution containing a stabilizer.When an established polymer 

precipitates from an organic solution, regardless of the presence of a surfactant. This is 
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the organic solvent that causes precipitation in aqueous solutions. Semi polar water 

miscible solvents acetone and ethanol can dissolve medicinal polymers and/or lipophilic 

lubricants. Because of the quick solvent diffusion, nanoparticles form instantly. The 

suspensions are then subjected to a low-pressure treatment to remove the solvent. Particle 

size is affected by the rate at which the organic phase is injected into the aqueous phase. It 

has been discovered that increasing the speed at which the two phases are mixed reduces 

particle size and drug entrapment. It was shown that changing the preparation conditions 

had an effect on Nano spheres size, drug release, and yield. It was discovered that 

changing the polymer concentration in the organic phase could aid in the production of 

Nano spheres of smaller sizes by limiting the polymer to drug ratio to a specific range. 

[23] 

 

 
 

Figure 5: The Nano Precipitation Technique is Depicted Schematically. 

 

5. Polymerization Method: Monomers, also known undergo polymerization in an aqueous 

solution to form nanoparticles in this technique. After polymerization is complete, the 

drug either adsorbs to the nanoparticles or dissolves in the polymerization media. [24] 

 

V. CHARACTERIZATION METHOD FOR NANOPARTICLES 

 

1. Morphology and Topography Analysis: The fundamental set of details assembled at 

the initial stage of description is nanoparticle dimension and shape. The size of 

nanomaterials influences how applicable they are for specific purposes.[25] 

 

2. Dynamic Light Scattering (DLS): It is an extremely frequently employed approach to 
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analyzing hydrophilic particle size distribution and distribution across an assortment of 

dimensions. DLS is a measurement of light suppression based on the Brownian 

movement of nanomaterials in dispersion and the association of movement (diffusion 

coefficient) with size applying. The size distributions range of the fragments can be 

expressed by the value of the polydispersity index (PDI), which serves as an output of 

the auto Correlation function. PDI levels range throughout 0 and 1, while 1 providing an 

exceptionally diverse population and 0 showing a highly homogeneous particulate 

community. Multi angle DLS additionally may be implemented to analyzeno spherical 

components such as filaments.The primary points limiting factor to achieving excellent 

correlation which results in accurate size measurement is disparity.[26] 

 

3. Scanning Electron Microscopy (SEM): ScanningElectron microscopy photographs 

containing biomolecule-coated particle are of inferior quality. Specimen processing 

produces dehydration in the which leads to sample reduction. As sample dry, they 

usually agglomerate, providing new artefacts. Longer investigation deadlines and the 

inability to estimate disparity pose even more impediments. The use of zeta potential 

measuring- Zeta potential measurements is an instrument used to assess the electronic 

charge of nanomaterials in a solution consisting of colloidal particles.Nanotechnology 

contain an outside charge that attract a thin layer of ions that counteract them (Stern 

layer). That second layer of particles interacts with the nanoscale as it propagates in the 

fluid. The electric field that exists at the outermost point of the two separate layers is 

recognized as the zeta potential of the particles themselves.[24,25] 

 

4. Surface Charge Analysis (Zeta Potential Measurement): The zeta potential 

determining methodology is used for assessing the charged surface of nanocrystals in a 

solution with colloidal particles. As the nanoparticle dissipates through the solution's 

contents, an additional layer of ions accompanies it. The electric field that exists at the 

single layer's interface is known as the zeta potential that exists in the fragments, and it 

generally ranges within 100 and 100 Mv. Nanoparticles are with zeta strengths larger 

than optimistic 30 mV or less below negatives 30 mV usually are persistent. Dispersions 

bringing zeta potentials less than or exceeding twenty-five mV will ultimately 

agglomeration as a consequence of interparticle interaction such as van der Waals and 

hydrophilic interactions, in addition to the bonding of hydrogen.The implementation of 

zeta potential measurement to monitor progress of surface the functionalization or 

change is widespread. [26] 

 

5. Scanning Electron Microscope: The dimensions, influence, and morphology of 

produced nanomaterials have been identified via scanning electron microscopic 
examination. In its intended manner, SEM generates exceptionally detailed photographs 

of the weight of the sample surface. The scanning electron microscope, or SE 

microscope, operates on the same principles as an optical microscope, except instead of 

photons, are it measurements electrons dispersed from the material. Because electrons 

may be accelerated by an electric potential, then their emission wavelength can be 

reduced to match that of photons. This allows the SEM to magnify depicts up to 200,000 

times. Tests the dimension of particles and character development using an electrical or 

sputter coated object with precision down to 1nm.[27] 
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6. Entrapment Efficiency: The Entrapment Efficiency (EE%) is also known as Linkage 

Accuracy. The nanoparticles with drugs in them have been spun at a high speed of 3500-

4000 rpm for a duration of thirty minutes, and the resulting supernatant was examined 

for non-bound concentrations of drugs using a spectrofluorometer. The efficacy of 

entrapment was subsequently calculated as follows:[25,27] 

 

Drug Entrapment Efficiency (%)= Total amount of drug added – Non bound drug X100 

                                                               Total amount of drug added 

 

 

VI.  DIFFERENT NANOPARTICLES' PHARMACOKINETIC PARAMETERS 
 

1. Metallic Nanoparticles: The utilization of metallic nanoparticles, which have been 

applied in the delivery of biological products such as vaccines and pharmaceuticals for 

health care. Several precious metals and salts made of metals, such as titanium and 

metallic silver for the development of metallic nanoparticles, carbon dioxide, zinc oxide, 

iron, and gold have all been thoroughly studied. Pharmacokinetic analyses of metallic 

nanoparticles are necessary to ensure their safety. Particle dimensions and classification, 

environmental paint, the degree of surface accountability, channel of administration, 

protein the immobilization process species of animal, and quantities are every element 

that influence the metabolism and absorption of metal nanoparticles. These minuscule 

particles have a shorter plasma half-life in rats and mice than in rabbits and monkeys. 

These issues can be overcome by substrate modification together with other suitable 

coatings, although dermal, inhalation, and oral absorption of these carriers will often be 

lower. Metallic nanoparticles have been shown to persist for months and have a great 

propensity to disperse throughout the body. They accumulate in the lymph nodes, liver, 

and spleen. The non-specific uptake of MPS results in this accumulation. Metallic 

nanoparticles as small as 100 nm are easily able to penetrate the BBB and be put to 

use.[28] 

 

2. Nanoparticles that are Both Cationic and Anionic: Charged nanostructures that come 

in different sizes have been utilized in drug administration, and energy can frequently be 

produced by the addition of materials such stearyl an amine used polyurethane for 

manufacturing these cationic nanoparticles that which enhanced dye permeability within 

cells and apoptosis. Created cationic nanoparticles using PEG-PLA and charged albumin 

from cows and observed increased tissue absorption by the liver and spleen. They also 

showed that cationic nanoparticle enhanced permeation of the BBB and diminished 6-

coumarin administration. Heparin and PEG were used to create the cationic magnetic 
nanoparticles in reemployed, and they found an 11-fold increase in bioavailability. 

Nowadays, anionic nanotechnology is frequently used in biological disciplines like 

identification, diagnostics, and medicine due to their superior electrostatic attachment to 

the negatively charged mucin, cationic nanoparticles are commonly chosen over anionic 

nanomaterials neverthe less given that charged nanoparticles have been associated with 

tissue death and hemorrhage, both the benefits and drawbacks of their use should be taken 

into account.[29] 

 

3. Functionalized/Tailored Nanoparticles Personalizing nanoparticles increases medicine 

delivery and bioavailability. Cheng et al. coated nanoparticles that were functionalized 
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with PEG and polyacrylic acid and discovered an upsurge in the circulation half-life. The 

established systems stayed in the hepatocytes and spleen. The customized nanoparticles 

were made with PEG and PLGA, and this resulted in increased accumulating and better 

thermodynamics. In general, nanoparticle customization is done in order to accomplish 

objectives such as most effective administration of drugs, MPS bypass, tissue targeting, 

which is and sustained blood flow.[30] 

 

4. Targeted Nanoparticles: Nanoparticle-targeted administration is a particular to the 

disease and focused on objectives technique that efficiently distributes drugs to the 

wanted location. Used PLGA, PEG, anEstimated glomerular filtration rate (EGFR) 

peptide, which and n poly (3-caprolactone) to synthesized customized 

lonidamine/paclitaxel nanoparticles exhibiting a better pharmacokinetics profile than 

commonly accessible formulations.Described the accumulation within cells of targeted 

nanotechnology using human serum albumin and EGFR peptide to manufacture 

cetuximab nanoparticles. To attach nanoparticles in order for simpler transportation to the 

intended place, naturally occurring substances such as folic acid, nicotinamide, and 

estrogen are used the Nano medicine[31] 

 

 

Table 1: Preparation Techniques if Various Types of Nanoparticles and Targeted 

Disease. 

Type of 

Nanoparticles 

Target 

Disease 
Method of Preparation Reference 

Poly-alkyl-

cyanoacrylate 

Nanoparticles 

Cancer 

Carriers that  are delivers substances to 

a particular location 

 

[32,33] 

Nano and micro 

particles 

Enhance oral 

immune system 

(immunization) 

The drug is delivered using a micro 

particulate technique. 

 

[34,35] 

Poly-alkyl-

cyanoacrylate 

(PECA) 

nanoparticles 

Bacterial 

diseases 

Perfloxacine and OFX have been 

incorporated into PECA nanoparticles. 

an improved PFX system. 

 

[36,37] 

Protein and 

peptides-based 

Nanoparticles 

Alzheimer’s 

disease 

Antibodies with monoclonal structures 

and recombinant proteins that have been 

engineered are delivered to the BBB by 

heterologous transporters. 

peptide approach. 

 

[38,39] 

Chitosan 

Nanoparticles 
Diabetes 

The nanoparticles of chitosan have been 

shown for improving the digestion of 

insulin across the nasal passages. 

 

[40,41] 

Liposome with 

hyperthermia 

as nanoparticles 

Ovarian 

carcinoma 

Improved prescription drugs 

transportation to the tumor. 

The condition known as hyper boosts 

the liposome functioning. 

 

[42,43] 
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L-nanoparticles 

Hepatitis I-B 

Hepatocellular 

carcinoma, 

Hemophilia, 

In human beings, administering an 

injection of L-particles loaded with a 

green pigment indicates cancer of the 

hepatocellular membrane. 

 

[44,45] 

Colloidal gold 

nanoparticles 

MC-38 

carcinoma 

tumor 

In rodents, nanoparticles of colloidal 

gold have been used as an agent for 

administering the tumor necrosis factor 

(TNF) to a particular portion of the 

tumor. 

 

[46,47] 

Folate-

conjugated 

starch 

nanoparticles 

(StNP’s) 

Liver cancer 

For the production of the FA-

PEG/StNPs, folate has been mixed with 

PEG subsequently linked to the 

outermost layer of starch NPs. 

Doxorubicin has been linked to FA-

PEG/StNP. 

 

[48,49] 

Liposomes, 

nanoparticles 

Human 

nasopharyngeal 

carcinoma 

Drug and genome delivery approach 

that leverages gold  

nanoparticles as a means for delivering 

treatments and chromosomes. 

The transcription effectiveness of beta a 

enzyme called gal utilizing various 

MMPCs. 

 

[50,51] 

Nano diamond 

(ND) or 

Diamondnanopa

rticles 

Ewing Sarcoma 

Cells(Cancer) 

Nano precious stones have the capacity 

to introduce tiny interference RNA into 

the Ewing sarcoma cells. 

The procedure of in vivo antitumor 

genetic medication transfer was looked 

into. 

 

[52,53] 

Silver 

nanoparticle 

Photo-activated 

gene silencing 

The nanoparticles of noble metals have 

been proposed to be photo-activated 

carriers for medications administration. 

SNPs accompanied by photo-liable 

thiol-terminated DNA amino acids. 

 

[54,55] 

Solid Lipid 

nanoparticles 

(SLNP) 

Colon cancer 

In order to carry pharmaceuticals, 

electroporation of and the nan carriers 

are employed. In the current study, 

SLNP was infused with cyanine type 

IR-780, flavonoid instruments such as 

derivatives and photosensitive 

substance by solvents dissemination. 

 

[56,57] 
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VII. NANOTECHNOLOGY APPLICATIONS 

 

1. Using Nanotechnologies to Treat Cardiovascular Diseases: Cardiovascular disorders 

claim the lives of millions of people each year. The survival rate of patients with 

cardiovascular illness has increased thanks to several treatments, but none has enabled 

complete cardiac regeneration, especially in individuals who have recently experienced a 

heart attack. Through stem cell therapy, arteries can be prevented from forming. 

Genetically engineered stem cells may produce more paracrine secretions and have higher 

survival rates if anti-apoptotic and pro-antigenic genes are included into them due to their 

inability to transfer large numbers of genes and immune-stimulating characteristics, viral 

Novel silver 

nanoparticles 
SARS-CoV-2 

Either messenger RNA (mRNA) or 

DNA  

instructions are passed on to the 

organism to make molecules that 

duplicate disease antigen with the intent 

to elicit a reaction from the immune 

system. 

 

[58] 

1-Lipid-based 

nanoparticles 

with DNA 

2-Material and 

NPs made of 

metal 

3-Resveratrol-

zinc  

nanoparticles 

COVID-19 

SARS-Cov-2 

viral disease 

COVID-19 

DNA the COVID-19 success rate is 

significantly influenced by these 

nanoparticles. 

Due to their unique characteristics, 

metals including Au, Ag, Zn, and Cu 

may be able to suppress the 

coronavirus. 

A carrier is used to deliver the 

medicine. The virus responds with 

immuno-anti-inflammatory effects. 

 

[59–60] 

1-Iridium oxide 

Nanoparticles  

2-Chitosan 

nanoparticles 

Cancer 

Nervous 

breakdown 

These small particles possess a 

significant part in the COVID-19 

success rate.A number of their 

particular characteristics, minerals such 

as Au, Ag, Zn, and Cu have a knack for 

control coronavirus. 

It is a medical treatment that is given 

using a device called a carrier. It 

answers with an immuno-anti-

inflammatory viral counterattack. 

A Nano probe for in vivo laser 

neuroimaging of microRNA and 

coactive photo thermal examines the 

tumors has been developed. 

It is a biotic macromolecule-based 

medicines transfer technological 

advances developed for enhancing the 

curative properties of not natural 

neurological circuits. 

 

[61,62] 
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vectors cannot be used to transfer genes into embryonic stem cells. Genes can be 

effectively transferred to stem cells using biocompatible nanoparticles.[63].  A variety of 

nanostructures can be utilized to transfer genes to stem cells. It can be used to monitor 

and track stem cells. Quantum dots can also be utilized to continuously monitor biological 

cells. Targeted medication delivery utilizing Nano stems has been successfully 

accomplished. These are just a few applications of nanotechnology, but non-viral stem 

cell therapies hold great promise for the treatment of many more cardiovascular diseases. 

Before they may be used safely in humans, more study is required to determine how Nano 

vectors affect a living model's cardiovascular system.[64]. 

 

Nanotechnology is also being used for bettering the administering of drugs used to 

treat cardiovascular diseases. Because proinflammatory alterations might boost 

permeability to blood vessels and nanoscale molecule retention, it is possible to deliver 

targeted therapy to sick cardiac tissue. Heart attack or stroke can result from a condition 

known as coronary artery disease, and it leads to an increase in buildup of plaque on the 

major arteries. Because the illness develops at the level of cell membranes, 

nanotechnologies in medicine can be implemented as an effective treatment. Statins are 

medications are the basis of present therapies for heart disease and stroke, although their 

usage is limited by their established dose-dependent side effects. Statins could be donated 

particularly to the spot where they require assistance via nanotechnologies reducing the 

harm they cause to other cells.  

 

2. Nanotechnology in the Treatment of Brain Diseases: If we address the issue 

surrounding the barrier between the brain and the blood (BBB), we will be able to treat 

brain diseases more effectively. The BBB creates a barrier between circulatory blood and 

brain neuronal tissues. Because it prevents treatments from accessing the brain's CNS and 

maintains brain harmony, the BBB is an essential barrier in the management of brain 

illnesses. Even if the BBB is tampered with, medications cannot penetrate the central 

nervous system, leading to neuro-inflammatory and neurodegenerative diseases such 

dementia, Alzheimer's disease, Parkinson's disease, and many more [65].  

 

The Most Significant Paths are As Follows: 

 

 Transport proteins: carrier-mediated transport and efflux proteins. 

  Receptor-mediated transcytosis. 

  Adsorptive-mediated transcytosis. 

  The Para cellular route and passive transmembrane diffusion. 

 

 NPs may pass through the BBB via any of these paths and become picked up by 

nerves or engaged hepatocytes in the brain. The Different ligands are involved in the 

receptor-, adsorptive-, and carrier-mediated diffusion of NPs throughout the BBB, that 

include: 

 

 Ligands that can adsorb proteins from the bloodstream 

 Ligands that can directly interact with BBB transporters or receptors  

 Ligands that can increase the hydrophobicity and charge of NPs  

 Ligands that can improve the circulation time of NPs in the blood  
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The form and assigned to NPs are also crucial in this scenario. Zwitterion and 

neutral NPs have a higher circulation a time than both positively and positively 

charged NPs.Breaking the link between the blood and the brain has allowed NPs to be 

hired to assist with the management of many different disorders, notably stroke, 

Alzheimer's, and Parkinson's disease, amongst others. 

 

3. Rheumatoid Arthritis: Experts at the University of Wollongong (Australia) have come 

up with an innovative type of anti-arthritic medication that can be implemented with 

small amounts of gold and has less negative effects. Rheumatoid arthritis is an 

autoimmune illness in which the immune system malfunctions and attacks the patient's 

joints. In an intriguing fresh study, gold atoms can infiltrate macrophages preventing 

them from generating aggravation without killing individuals. It has been reported in the 

issue of Inorganic Biochemistry that via lowering the mass of gold into smaller and 

smaller particles (50 nm), it was conceivable to supply more gold to autoimmune cells 

while decreasing cytotoxicity.[63].  

 

4. The Utilization of Different Methods Involving Nanotechnology in Cancer 

Diagnosis:  In tumor therapy, exposed gold particles were found to regulate the 

expression of heparin-binding peptides which include VEGF165 and bFGF via in vitro 

experiments and VEGF-induced hemorrhage in vivo. Further investigation in this domain 

has found that heparin binding molecules are absorbed and destroyed on the outermost 

layers of AuNPs. [63,64]. 

 

5. Diabetes: A number of studies use various kinds of nanoparticles in order to study the 

incorporation of insulin-loaded nanomaterials with microneedles merged insulin into a 

chondroitin sulphates matrix prior absorbing it on porous nanoparticles as calcium silicate 

spongy NPs, and dioxide of silicon spongy NPs. In a comparable way integrated insulin 

in small particles made of bean lecithin and propylene glycol, produced Nano vesicles, 

89.05% insulin encapsulation performance, average particle dimension of 107.4 nm, and 

zeta potential that was +27.8 mV.  

 

Those insulin-loaded small particles will be managed to the skin via either the 

micron-sized pores caused by the crystalline MN arrays or iontophoresis. The 

investigation's team used the mouse as a model to look into levels of blood glucose using 

the various said approaches of delivery of insulin as opposed to that of the standard 

insulin administered via subcutaneous delivery. The results of this study determined that 

pre-treatment processes with either the use of i alone or Iontophoresis together with solid 

MN arrays caused better insulin permeation to the surface of the skin for the two kinds of 
insulin loaded vesicles and the untreated iontophoresis. 

 

VIII. THE EFFECT OF ENHANCED PERMEABILITY AND RETENTION (EPR) 
 

The improved permeability and retention effect is an important phase development for 

drug delivery uses using nanotechnology. Nanoscale proteins gather more frequently in 

cancerous cells than in tissue that is normal. This is due to the rapid expansion of blood 

vessels that is required by quickly developing tumours with a high oxygen consumption. The 

freshly developed blood vessels have structural flaws and porosity, permitting nanoscale 

chemicals to get into the cancer tissue. While fast-growing malignancies do not have 
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functional lymphatic relationships, the increased permeability along with the retention effect 

may allow for targeted delivery of chemotherapy medicines.[65] 

 

Infections: -Because of the rise of bacteria that resist antibiotics, nanotechnologies is being 

used to dispense prescriptions and treat infections. Although the enhanced permeability and 

retention effect is frequently associated with cancer treatments, the same neurological 

pathways make the effect feasible for a wide range of diseases and infectious treatment. 

Vasodilation occurs shortly following infection, improving the permeability of capillary 

walls.[66] 

 

IX. CONCLUSION 

 

Nano particulate systems have tremendous promise because they are able to transform 

largely insoluble, insufficiently consumed, and labile biologic active ingredients into 

pharmaceuticals. Nanoparticles have a higher intracellular uptake than small particles due to 

their small size and comparable mobility, and they are accessible to an extensive spectrum of 

biological targets. Currently, many targeted and new drug delivery systems are being 

developed to optimized dose form, increase bioavailability and patient compliance, and 

reduce side effects. Pharmaceuticals can be provided in the most encouraged and exact 

techniques using nanoparticles. 
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