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Abstract 

One of the technologies that is being studied and used for research and development the fastest in the 

globe is nanotechnology.The use of nanotechnology in drug delivery systems in the form of 

nanoparticles (NP) is one such application where it is advancing. 

Particles with sizes ranging from one to one hundred nanometers are known as nanoparticles, and 

due to their special physical, chemical, and physiological characteristics, they are used in a variety of 

applications.Particles with a size range of one to one hundred nanometers are known as 

nanoparticles.They can be divided into a number of different categories according to their size and 

shape, including dendrimers, liposomes, metallic NPs, semiconductor NPs, carbon-based NPs, 

polymeric NPs, and others. 

Nanoparticles are used in cosmetics, cancer treatment, bone development boosters, and other medical 

fields. They may also be able to penetrate the blood-brain barrier and cure conditions that are site-

specific. 

Thanks to nanoparticles, food products can now be kept much longer on the shelf, hydrophobic 

medications can now be delivered more effectively within cells, and some therapies, such anticancer 

agents, can now work more effectively. 
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Introduction 

Delivering therapeutic medication to the intended location is a significant difficulty in the treatment of many 

diseases.It may be possible to get around these limitations by managing drug delivery methods. [1] 

for example, by transporting drugs to the location of action using nanoparticles.1 Small, colloidal, non-

biodegradable particles are known as nanoparticles.whose range is between 10 and 1000 nm The study of 

particles with sizes between 10-9 and 10-7 meters is known as nanotechnology.[2] By delivering the 

medication to a specific area or organ, nanoparticles help to reduce side effects.and lowers the therapeutic 

agent's dosage and frequency of administration. between 10-7 and 10-9 meters. 

 

 

Fig number 1:- Image of nanoparticle. [12] 
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Benefits Of  using nanoparticles in medication delivery systems [3] 

• Nanoparticles may be stored for a long time and are non-toxic and biodegradable. 

•Magnetic guiding or the addition of targeting ligands to the surface of nanoparticles can be used to 

accomplish site-specific targeting for reducing medication accumulation in healthy tissues. 

• They manage and maintain the release of drugs while in transit andaltering medication organ distribution 

and subsequent clearance at the localization site to achieve enhancedtherapeutic effectiveness of drug and 

decreased adverse effects. 

•They increase the half-life of medications, which helps to improve therapeutic efficacy. solubility of 

hydrophobic pharmaceuticals, reducing potential immunogenicity, and releasing chemicals gradually or in 

response to stimuli.[4] 

• Drug transportation via cell barriers gets easier. 

• Even in the tiniest vessels, fine nanoparticles are less likely to obstruct flow and to show signs of 

sedimentation. 

• Nanomaterials can also be used primarily as carrier vehicles, making penetration simpler.[5],[6],[7] 

 

Drug delivery with nanoparticles In the context of nanomedicine, drug transport and related pharmaceutical 

development should be understood as the science and technology of complex systems at the nanoscale (10–

1000 nm), 

 

Objectives  

1) Greater safety and biocompatibility.[8] 

2) More targeted drug delivery. 

3) Decreased toxicity while preserving therapeutic effects. 

4) Quicker creation of novel, safe medications 

 

They include information on the following topics:[9],[10] 

(I) drug release and integration. 

(ii)stability and shelf life of formulations. 

(iii) biocompatibility. 

(iv) biodistribution and targeting.[11] 

(v) functionality. 

 

Disadvantages of Nanoparticles  [13],[14] 

Pharmaceutical scientists have utilized nanoparticles to reduce toxicity and increase drug efficacy, but until 

recently, they were unaware that the carrier systems could also put patients at risk. 

• The process of nanotechnology is quite expensive and time-consuming. 

• It raises further problems because it calls for highly skilled engineers and laborers. 

•When polymers undergo biotransformation, hazardous metabolites are produced that must be administered 

repeatedly.[15] 

•Polymeric materials degrade rather slowly.Systemic toxicity can result from nanoparticles. 

•Reactions to dental implants might be extremely sensitive. 

• Particle-particle collisions can occur because of nanoparticles' enormous surface area and small 

size.[16],[17] 

 

Nanoparticles and drug delivery  

 The science and technology of nanometer scale complex systems (10–1000 nm) comprising at least two 

components, one of which is a pharmaceutically active ingredient, although nanoparticle formulations of the 

drug itself are also possible, should be viewed in the context of nanomedicine when it comes to drug 

delivery and related pharmaceutical development. [18] Often referred to as "smart drugs" or "theragnostics," 

the entire system results in a unique function associated with the treatment, prevention, or diagnosis of 

diseases.[19] 

The principal objectives of nano-biotechnologies research in drug delivery encompass: 

http://www.ijsdr.org/


ISSN: 2455-2631                                          September 2024 IJSDR | Volume 9 Issue 9 

IJSDR2409032 www.ijsdr.orgInternational Journal of Scientific Development and Research (IJSDR)  301 

 

• More targeted and precise drug distribution; 

• Lower toxicity while preserving therapeutic effects;  

• Enhanced safety and biocompatibility;  

• Accelerated discovery of novel, safe medications. 

 

As fundamental preconditions for designing new materials, the following areas are crucial to the search for 

suitable carriers as drug delivery systems.[20],[21] 

These encompass information on - 

(i) drug release and integration,  

(ii) stability and shelf life of formulations,  

(iii) biocompatibility,  

(iv) biodistribution and targeting, and 

 (v) functioning.  

Furthermore, the potential negative consequences of remaining material following drug administration 

should be taken into account when using it only as a carrier. In this regard, it would be best to use 

biodegradable nanoparticles that have a short half-life as long as they are needed for therapeutic 

purposes.[22] 

 

Fig no 2 :- nanoparticle and drug delivery [25] 

Use of Nanoparticle formulations in drug delivery :- 

1) Cellular and intracellular target. 

2) The Brain – the ultimate target for drug delivery. 

3) Targeted drug delivery system.[23] 

4) Controlled release of therapeutic agents. 

5) Reduce both dosage and dosage frequency.[24] 

 

Conclusion: 

There are many benefits and uses for nanoparticles, as was previously mentioned. The ability to modify the 

size of existing compounds/drugs into the nano range is its greatest advantage and the main driver behind its 

widespread use in drug delivery systems. This reduces the need to discover new drug molecules and 

increases the drug's activity relative to its existing moieties by increasing the surface area, which increases 

the compound's solubility in bodily fluids and amplifies the drug's effect. Because of their numerous uses, 

including as drug carriers and sites of targeted delivery that improve bioavailability, encourage patient 
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compliance, and minimize side effects, nanoparticles are unquestionably the way of the future for drug 

delivery systems. Notwithstanding their many benefits, 
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