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Abstract: Nowadays, nano technology is developing, and technology in the field of medicine is always 

enhanced. A nanoparticle is a tiny particle with a diameter of 1 to 100 nanometers. This type of particle is 

more effective at performing its function in a targeted area. There have been numerous methods established 

for the preparation of nanoparticles, all of which are suitable for the synthesis of nanoparticles of various 

sizes and shapes. In the pharmaceutical industry, nanoparticles are used to make medical preparations. It 

provides a variety of administrative roots (oral, parental, pulmonary and transdermal). Nanoparticles are 

used to treat various disease’s cancer, asthma, diabetes, allergies, etc. The origin, dimensions, and 

structure configuration of nanoparticles are all classified. Nanoparticles are classified into three kinds 

based on their origin: organic, anthropogenic, metal, and other. The aim of this paper is to develop 

Nanomolecules and their types, source ,treatment and toxicity. 
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I. INTRODUCTION 

Nanoparticles have a size range of 1 to 100 nm. Because of their enormous surface volume ratio and compact size, 

nanoparticles exhibit certain unusual physical and chemical characteristics.To improve pharmacological properties, 

nanoparticles play a vital role in drug delivery to the targeted region. Metal, carbon, metal oxide, and organic material 

are common components of nanoparticles. Nanoparticles are now used in everything from electronics to renewable 

energy and the aerospace sector. Nanoparticles must be used in drug delivery systems and diagnostics to avoid harmful 

effects and full injury to the human body. The nanoparticle is made up of three layers: 1. the surface layer, 2. the shell 

layer, and 3. the core layer. 

1. Surface layer  

2. Shell layer   

3. Core layer   

In comparison to tablet pellets and capsules, nanoparticle preparation is a simple way for obtaining an appropriate 

formulation. Because this formulation is nanoscale, it can be used as a parenteral formulation for 100% bioavailability. 

The bioavailability of a medicine was enhanced by using nanoparticles. Nanoparticles help with biosafety and dosage 

frequency reduction due to their small size . 

 

1.1 History and Development of Nanoparticle  

Richard Feynman is known as the father of nanotechnology. Nanoscience and nanotechnology are two distinct fields of 

science. Nanoscience is defined as the study of the structure and molecules of small particles on nanometer scales 

ranging from 1 to 100 nm, while nanotechnology is defined as the utilization of particles in various applications such as 

devices. The prefix "dwarf" comes from the Greek term "nanoparticle." Nanoparticles and buildings were used by 

humans in the fourth century. Richard Adolf won the Nobel Prize in Chemistry in 1925 for observing and measuring 

the size of nanoparticles. Egyptians used nanoparticles based on a man-made chemical process roughly 4000 years ago. 

When Egyptians and Mesopotamians began to make glass out of metal, the high-light metallic nanoparticle age began. 

Nanomaterials can now be improved in terms of strength, light weight, conductivity, and time duration, and they can 

also be used in the building area to make it stronger. 

 

1.2 Classificationof nanoparticle  

Nanoparticles are divided into two categories. Organic and inorganic are the two types of materials. 
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A. Organic nanoparticle 

Organic nanoparticles are patterns based on organic compounds found in nature. Examples of nanoparticles found in 

nature include lipid bodies, milk emulsions, protein aggregates, and more organic structural complexes like viruses. 

Organic nanoparticles are most typically used in biomedical fields, such as medication delivery systems, because they 

may be injected into specific parts of the body or organs. This is known as targeted drug delivery. Organic 

nanoparticles include dendrimers, micelles, liposomes, and ferritin, among others. This nanoparticle is non-toxic and 

biodegradable, and certain particles, such as micelles and liposomes, have an empty core that is referred to as a nano-

capsule. As their biocompatibility improves, they are increasingly turning to natural products in biomaterial research. 

 

B. Nanoparticles made of inorganic materials 

Because of their usefulness in drugs, imaging agents, and antiseptics, inorganic nanoparticles are crucial in our 

regulatory lifestyle. Carbon molecules are not found in inorganic nanoparticles. When nanoparticles are comprised of 

metal or metal oxide, they are classified as inorganic nanoparticles. Preclinical development of inorganic nanoparticles, 

such as possible diagnostic and therapeutic systems in a variety of applications, tumor imaging, tumor drug 

administration, and radiotherapy enhancement, has gotten a lot of attention. 

There are three types of inorganic nanoparticles.  

1. Inorganic metal nanoparticle. 

2. Metal oxide nanoparticles. 

3. Carbon based. 

 

Metal nanoparticles that are inorganic 

This type of nanoparticle is usually comprised of metal. It is made using either a constructive or destructive approach 

based on metal nanoparticles. Metal based biopolymer composites with features such as optical polarizability, 

antimicrobial activity, electrical conductivity, chemical properties, and biocompatibility are made from metal 

nanoparticles, which are commonly used in this procedure. The creation of metal nanoparticles and their use in powder 

form is hazardous or damaging because metal nanoparticles are toxic to living cells. 

 

Metal oxide nanoparticle 

Also known as zinc oxide, this nanoparticle has antibacterial, chemical, and thermal stability, as well as a wide surface 

area. Metal targets such as Iron(Fe), Titanium(Ti), Zinc(Zn), Nickel(Ni), Aluminum(Al), Copper(Cu), Cerium(Ce), 

Bismuth(Bi), and others have been used to make metal oxide nanoparticles. Metal oxide nanoparticles are attracting 

attention in electro analysis for biomolecule identification. 

 

Carbon-based 

Particles are those with a diameter of less than 1 nanometer. It has the ability to be loaded with gonidium. It can also be 

used as a sensitizer. Because of their high dispersibility in aqueous conditions, carbon-based nanoparticles are used in a 

variety of therapeutic applications, particularly in bio imaging agents. Carbon base nanoparticle is a type of 

nanoparticle that is entirely comprised of carbon. They come in five different varieties. 

A. Fullerenes:- are carbon molecules that are spherical in shape and comprise 28-1500 carbon atoms in their structure. 

Fullerenes have a diameter of up to 8.2nm for single layers. 

B. Graphene: Graphene is a carbon molecule with a hexagonal network-like structure and a two-dimensional planar 

structure. Graphene has a thickness of up to 1 nm. 

C. Carbon nano tube: A carbon nano tube (CNT) is a structure that resembles a hollow cylinder and is used to create 

nano tubes. For a single layer, the diameter of a carbon nano tube is as small as 0.7nm. 

D. Carbon nano fiber: Instead of a conventional cylindrical tube, carbon nano fiber is shaped like a cone or cup. 

Carbon black, for example, is an amorphous substance consisting of carbon that has a spherical shape with a diameter 

of 20-70 nm. There is a lot of contact between the particles in carbon black. 
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1.3 Preparation of Nanoparticle  

The main technique is to prepare or synthesis nanoparticles.

A. A top-down strategy. 

B. A bottom-up strategy. 

 

A. Top-down method: in this process, nanoparticles are created by dividing bulk material. Mechanical milling, laser 

ablation, etching, sputtering, and electro explosion are some of the methods used in the top

process begins with a larger molecule that is reduced in size to a smaller unit, and then the nanoparticle is converted 

into an appropriate shape. 

Mechanical milling: In mechanical milling, the appropriate powder is combined with the appropriate milling medium 

in a high-energy mill. 

 Laser ablation: The nanoparticle is nucleated, and the laser vapourised species is present in the background.

 Etching: For silver nano-plates that showed fascinating color variations, itching also occurred.

 

B. Building up approach: This is also known as a bottom

technique that starts with atom aggregation and ends with nanop

nanoparticles include chemical vapour deposition (CVD), biosynthesis, and pyrolysis. It is the utilization of a nanoscale 

chemical or physical group to collect the fundamental unit in a big structure.

 

 

Nanoparticle Toxicology 

Nano toxicology is a subfield of toxicology that studies nanoparticles. Biological toxicity and environmental toxicity 

are the two basic categories of nanoparticle toxicity. The nanoparticles are primarily aimed at organs in the

gastrointestinal tract, such as the lungs and esophagus. It causes a problem in the gastrointestinal tract, either directly o

indirectly.Environmental toxicity refers to nanomaterials that have an impact on the environment. Nanoparticles have 

been found to be hazardous to unicellular aquatic species such as fish and daphnia
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In mechanical milling, the appropriate powder is combined with the appropriate milling medium 

Laser ablation: The nanoparticle is nucleated, and the laser vapourised species is present in the background.

plates that showed fascinating color variations, itching also occurred.

This is also known as a bottom-up method. The material is created using a constructive 

technique that starts with atom aggregation and ends with nanoparticles. Bottom-up methods for generating 

nanoparticles include chemical vapour deposition (CVD), biosynthesis, and pyrolysis. It is the utilization of a nanoscale 

chemical or physical group to collect the fundamental unit in a big structure. 

II. SOURCES 

Nano toxicology is a subfield of toxicology that studies nanoparticles. Biological toxicity and environmental toxicity 

are the two basic categories of nanoparticle toxicity. The nanoparticles are primarily aimed at organs in the

gastrointestinal tract, such as the lungs and esophagus. It causes a problem in the gastrointestinal tract, either directly o

indirectly.Environmental toxicity refers to nanomaterials that have an impact on the environment. Nanoparticles have 

to be hazardous to unicellular aquatic species such as fish and daphnia. 

REFERENCES 

PATEL M. and PRAJAPATI BG review on nanoparticle: formulation strategies, characterization therapeutic 

Nanomedicine and Nanotechnology Open Acess.ISSN:2574-187X. Medwin publishers.

SOURCE

ANTHROPOGENIC

CIGARETTE 
SMOKE, DIESEL 

AND ENGINE,etc

METAL AND 
OTHERS

ORGANIC DUST, 
IRON,NICKEL, etc.

 ISSN (Online) 2581-9429 

  

, Communication and Technology (IJARSCT) 

 10 

in this process, nanoparticles are created by dividing bulk material. Mechanical milling, laser 

ching, sputtering, and electro explosion are some of the methods used in the top-down approach. This 

process begins with a larger molecule that is reduced in size to a smaller unit, and then the nanoparticle is converted 

In mechanical milling, the appropriate powder is combined with the appropriate milling medium 

Laser ablation: The nanoparticle is nucleated, and the laser vapourised species is present in the background. 

plates that showed fascinating color variations, itching also occurred. 

up method. The material is created using a constructive 

up methods for generating 

nanoparticles include chemical vapour deposition (CVD), biosynthesis, and pyrolysis. It is the utilization of a nanoscale 

 

Nano toxicology is a subfield of toxicology that studies nanoparticles. Biological toxicity and environmental toxicity 

are the two basic categories of nanoparticle toxicity. The nanoparticles are primarily aimed at organs in the 

gastrointestinal tract, such as the lungs and esophagus. It causes a problem in the gastrointestinal tract, either directly or 

indirectly.Environmental toxicity refers to nanomaterials that have an impact on the environment. Nanoparticles have 

PATEL M. and PRAJAPATI BG review on nanoparticle: formulation strategies, characterization therapeutic 

7X. Medwin publishers. 

METAL AND 
OTHERS

ORGANIC DUST, 
IRON,NICKEL, etc.



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

  

 Volume 2, Issue 1, December 2022 
 

Copyright to IJARSCT               DOI: 10.48175/IJARSCT-7644 11 

www.ijarsct.co.in 

Impact Factor: 6.252 

[2]. Ibrahim Khan, Khalid Saeed, Idrees Khan. Review on nanoparticle : application and toxicity, 

http://dx.doi.org/10.1016/j.arabjc.2017.05.011. 

[3]. Jaison Jeeevanandam1,Ahmad Baehoum*2,3,Yen S. Chan1, Alain dufresne4 and Michael K. Danquah*1,. 

Review on nanoparticle and nanostructured material: history, source, toxicity and regulations. Beilstein J. 

nanotechnol.2018,9,1050,Brussels,Belgium. https://doi.org/10.3762/bjnano9.98 

[4]. Department of pharmaceutical science, PDM College of pharmacy,Bahadurgarh,Jajihar,Haryana,India. 

Nanoparticle: A Promising Drug Delivery Approch. Asian journal of pharmaceutical and clinical research. 

vol 11,issue1,2018. http://dx.doi.org/10.22159/ajpcr.2018v11i1. 

[5]. Javad safari*, ZohreZarnegar. Advanced drug delivery systems:Nanotechnology of health design a review. 

Journal of Saudi chemical society.vol.18,issue 2, april 2014,pages 85-99. 

https://doi.org/10.1016/j.jscs.2012.12.009 

[6]. Anu Mary Ealias and Saravanakumar M P. A review on the classification, characterization, synthesis of 

nanoparticles and their application. Iop publishing. 14th ICSET-2017.doi:10.1088/1757-899X/263/3/032019  

[7]. M. Mohan Varma, K. T. Sunil kumar and I. DurgaSrivali* A review on nanoparticle: synthesis, 

characterization and application.wipmr,2021.7(8),169-179.ISSN 2455-3301WJIPMR.https://www.wjpmr. 

com/download /article/84062021/1625028641.pdf 

[8]. Muhammad Sajid, Muhammad Iiyas, Chanbashabasheer, Madihatariq, Muhammad daud, Nadeem biag, 

Farrrukhshehzad. Impact of nanoparticles on human and environment: review of toxicity factors, exposures, 

control strategies and future prospects. Environ SciPollut Res (2015) 22:4122-4143 

https://link.springer.com/article/10.1007/s11356-014-3994-1 

[9]. Hulwang and Garry L Rempel. Introduction of polymer nanoparticle for drug delivery applications. 

Nanotechnolnanomednanobiotechnol 2015,2:008. https://www.heraldopenaccess.us/openaccess/introduction-

of-polymer-nanoparticle-for-drug-delivery-applications 

[10]. S Huclier-Markai, E Ntsiba, Ethomas, C Alliot, Cs Cuter, F Lux And O Tillement. Multimodal AGULX 

Nanoparticle: Size Characterization By HF5 And Optimization Of The Radiolabeling With Various 

SPECT/PET/ Theranostic Tracers.Huclier ,markai et al. int J Med Nano Res 2019,6:027 DOL: 

10.23937/2378-3664.141002 

[11]. R. Nivesh Krishna*, R. Gayathri, Dr. Vishnu Priya. Nanoparticle and their application- A review. R.Nivesh 

Krishna et at/J. Pharma sci. and Res. Vol.9(1),2017, 24-27. ISSN:0975-

1459.https://www.jpsr.pharmainfo.in/Documents/Volumes/vol9issue01/jpsr09011706.pdf 

[12]. KonwarRanji*, ahmedabdulbaquee. Nanoparticle : An overview of preparation characterization and 

application. KonwarRanjit et al.int.Res.j.pharma,2013,4(4).ISSN 2230-8407. DOI: 10.7897/2230-8407.04408 

[13]. Singanahally T. Aruna, alexander S. Mukasyan. Combustion synthesis and nanomaterials. Current opinion in 

solid state and material science 12 (2008) 44-50. 

https://ww.sciencedirect.com/science/article/abs/piii/S1359028608000533 

[14]. Kumar Ganesh, DhyaniArchana, KothiyalPreeti. Review Article On Targeted Polymeric Nanoparticle: An 

Overview. American journal of advanced drug delivery.https://www.primescholars.com/article/review-

article-on-targeted-polymeric-nanoparticles-an-overview.pdf 

[15]. 15.Zhongyang Yu, Lei Gao, Kehan Chen, Wenqiang Zhang, Qihang Zhang, Quanwang Li And Kawen Hu. 

Nanoparticles: A New Approach To Upgrade Cancer Diagnosis And Treatment. Yu et al. nanoscale Res Lett 

(2021) 16:88 https://doi.org/10.1186/s1167-021-03489-z  

[16]. DhrisyaChenthamra, SadhasivamSubramaniam.Sankar Ganesh, Ramakrishnan, SwaminathanKrishnaswamy, 

MusthfaMohamdEssa, Feng-Huei Lin And M. WalidQoronfleh. Therapeutic Efficacy Of Nanoparticle And 

Routs Of Administration. chenthamara et al. Biomaterial Research. (2019) 23:20. 

https://doi.org/10.1186/s40824-019-0166-x 

[17]. Majgaokar, amey. Use of nanoparticle in refrigeration system: a literature review paper. International 

refrigeration and air conditioning conference. paper 1704.(2016) http://docs.lib.purdue.edu/iracc/1704 



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

  

 Volume 2, Issue 1, December 2022 
 

Copyright to IJARSCT               DOI: 10.48175/IJARSCT-7644 12 

www.ijarsct.co.in 

Impact Factor: 6.252 

[18]. Thakur Prasad Yadav, ram Manohar Yadav, dineshpratapsingh. Mechanical milling: a top approach for the 

synthesis of nanomaterial and nanocomposites. Nanoscience and nanotechnology, 2(3):22-48. Scientific and 

academic publishing. doi: 10.5923/j.nn.20120203.01 

[19]. Farzanehbayat and habbibtajalli. Nanosphere lithography: the effect of chemical ething and annealing 

sequence on the shape and spectrum of nanometal arrays. Heliyon 6 (2020) e03382. 

https://www.ncbi.nlm.nih.gov/pmc/article/PMC7016265/ 

[20]. Myungjoonkim, saho ozone, tarsungkim, hidenorihigashi, takafumiseto. Synthesis of nanoparticle by laser 

ablation: a review. KONA powder and particle journal. ISSN-L: 0288-4534. https://doi.org/10.14356 

/kona.20170099 

 


