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Abstract 

Scientists were not satisfied with the diagnosis, exploration, injection, and imaging through modern 

medical nanotechnology, but they were also able through this technology to activate smart microscopic 
bombs that target the cancer cell and detonate it, killing the cancer cells. This technology was tested 

on laboratory mice and achieved great success. Nanotechnology is the technology of the future, not 
only in the medical and therapeutic aspects but also in everything related to life in the environment, 

agriculture, water, energy, and many other areas of life. Nano-treatment technology contributes greatly 
to monitoring cells, diagnosing diseases, methods of treatment, and giving orders to cells to secrete 

hormones through certain doses to control the health status of patients. Over the past few years, 
nanotechnology may be known to some, others may not know it, and others may be afraid of it. Different 

concepts have emerged to define nanotechnology. Some describe nanotechnology as the technology 
capable of achieving high degrees of accuracy in the functions, sizes, and shapes of materials and their 

components, and this in turn helps control the functions of tools used in the fields of medicine, industry, 
engineering, agriculture, drugs, communications, defense, space, and others, and another defines it as 

the science of dealing with things smaller than smallness itself. 
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INTRODUCTION 

Nanocomposites 

Scientists were able to develop medical applications commensurate with nanotechnology, and 
activate “nanocomposites” not only to monitor diseases and inject infected cells, but also one of their 

functions is to order cells to secrete certain 
hormones to help treat diseases, as well as to 

strengthen and restore infected tissues so that they 
return to normal again and overcome the 

pathological symptoms that afflicted it; this 
technique was used in diabetic patients to inject 

insulin in appropriate quantities and at specific 
times according to the body’s needs, as well as 

precise devices that can control red blood cells and 
re-pump them into the blood after cellular 

treatment, and thus treat a large number of diseases 

that are very difficult to treat from before by known 
techniques in diagnosis and treatment [1–3]. Nano 

is the science through which materials are used in 
an atomic or very small molecular form (a 

thousandth of a micro or a millionth of a 
millimeter). Sometimes it is dealt with through one-

hundredth of a nanometer, which is something very 
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small so that materials can nanoparticles enter the human cell or small bacterial materials, allowing 

doctors and therapists with these modern technologies to enter and target micro-diseases within the cells 
themselves, which greatly facilitates the treatment process. Given the wide range of possible 

applications of nanotechnology and the wide variety of properties exhibited by manufactured 
nanomaterials, a detailed discussion of the health and environmental benefits and risks of 

nanotechnology applications is required. In view of the rapidly growing growth of nanotechnology, all 
relevant stakeholders (governments, international, regional, and national organizations, industries, 

public interest associations, labor organizations, the scientific community, and civil society) must 
participate in the discussion to identify and consider policy issues. These issues include health and 

safety, moral and ethical concerns, social and legal concerns, and social benefits. Given the expected 
significant impact of nanotechnologies on the global economy, research, and society and the widespread 

use of nanomaterials, a study is required [4]; To develop comprehensive and proactive risk assessments. 

The issues of nanotechnology and manufactured nanomaterials should be seen not only as chemical 
industry issues, but also as an issue related to other industrial sectors (such as textiles, paints, coatings, 

and metals). The main focus on the impact of nanomaterials on human health and the environment 
should also be on their use in the entire value chain, especially for small and medium-sized enterprises 

[5]. 
 

PREPARATION METHODS OF NANOMATERIALS 

There are several ways to prepare nanoparticles, such as: 

1. Physical methods: by heating the material with steam or by throwing a beam of electrons at it, 
and it may be thermally resolved using laser technology and then cooling the steam emanating 

from it and subjecting it to a shock with a neutral gas; then, it is placed on a cold surface so that 
no crystalline building occurs, where the actual preparation of nanomaterials by means of laser 

[6] or chemical vapor deposition (CVD). 
2. Chemical methods: the reactions in the vapor state are prepared in a reactor, and then the particles 

of the substance merge at a specific temperature. A reaction also occurs with many gases to 
eventually form a solid strip, and from the materials that use that method in the preparation of 

semiconductors, semiconductors [7]. 
3. Mechanical methods (mechanical attrition): Many methods contribute to the preparation of 

nanoparticles, such as monitoring and verification, following the methods of strong distortion, 

excision using laser, sputtering, grinding, mechanical synthesis, and electrochemical methods 
(attrition ball mill, planetary ball mill, vibrating ball mill, low-energy tumbling mill, and high-

energy ball mill). 
4. Liquid-gel method: British scientists have developed “drug shells” that explode clusters of cancer 

cells and destroy them without targeting healthy cells, as they work by heating them at a 
temperature of 42°C inside the body [8–10]. Researchers at the University of Manchester, 

Britain, explained that the new technology has proven successful in animal experiments and 
represents the culmination of the results of using nanotechnology in the medical field. In their 

study, the details of which were published in the Journal of the American Association for the 
Advancement of Science, they confirmed that the drug shells are small bubbles of fat that travel 

throughout the body and release their payload of drugs, killing cancer cells when their 
temperature rises. Scientists want these missiles to avoid side effects by ensuring that the drugs 

target only the tumor or tumors and nothing else. The leader of the research team, Professor of 
Nanotechnology at the University of Manchester, said that drug shells can move safely 

throughout the body at a normal body temperature of 37°C. Costas Costrels added that when 
these missiles reach cancer cells, they explode and destroy them after being heated to 42°C, 

which increases their effectiveness against cancer and reduces their collateral damage to healthy 

cells [11–14]. 
 

Methods for Industrial Preparation of Nanomaterials 

Over the past few decades, great efforts have been made in the fields of science and engineering to 

develop new and improved energy technologies that may lead to the ability to improve lives worldwide. 
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Nanofabrication is an important subfield in energy-related nanotechnology. It is the process of 

designing and manufacturing devices on the nanoscale, as manufacturing devices smaller than 100 
nanometers helps to find and develop new ways to obtain, store, and transfer energy. This will provide 

scientists and engineers with a good level of control, qualifying them to solve many problems related 
to the current generation of energy technologies that the world faces today. Workers in the fields of 

science and engineering have begun to use nanotechnology to develop consumer products. The 
advantages of designing these products include increasing the effectiveness of lighting and heating, 

increasing the electrical storage capacity, and reducing pollution resulting from energy use. This gave 
capital investment in nanotechnology research and development a top priority [15–18]. 

 

Heating Method of Nanomaterials 

And about how to heat the drug shells inside the body, The possibility of using heat pads to heat 

cancerous tumors on the surface of the body, such as the skin, head, or neck, and probes or binoculars 

can be used to heat tumors inside the body, while discussions are taking place about the use of waves 

Ultrasound for tumor heating [19, 20]. 

 

Chemical Composition of Nanomaterials 

When manufacturing nanosized materials, the physical composition and chemical concentration of 

the raw materials used in manufacturing play an important role in the properties of the resulting 

nanomaterial, which is in contrast to what happens when manufacturing ordinary materials. They are 

visible or invisible to the naked eye based on their size and can be observed under a microscope. In 

these materials, the size of the granules varies from hundreds of micrometers to centimeters; however, 

in nanomaterials, the size of the granules is in the range of 1–100 nm. 

 

There are two ways to manufacture a nano-size material, one of which is from the top-down, as this 

method starts with a tangible size of the material under study and gradually decreases until it reaches 

the nanoscale. Photoengraving, cutting, chamfering, and milling are some of the techniques used in this 

field. These techniques have been used to obtain microscopic electronic compounds such as computer 

chips, and the smallest size that can be reached is within 100 nm, and research is still continuing to 

obtain smaller sizes. The other method is bottom-up, which begins with single particles as the smallest 

unit and is collected in a larger structure. These methods are often chemical and are characterized by 

the small size of the products (one nanometer), lack of waste of the original material, and bonding 

strength for the resulting nanoparticles. 

 

The properties of nanomaterials can be examined and studied, and their compositions confirmed 

using a number of scientific devices and techniques, the most important of which are transmission 

electron microscopy (TEM), scanning electron microscopy (SEM), atomic force microscopy (AFM) 

with insulators, and X-ray diffraction (XRD). Nanomaterials can be manufactured in several forms 

depending on their intended use [21–24]. 

 

CLASSIFICATION OF NANOPARTICLES 

Nanoparticles are naturally found in environments such as manganese, clay, and volcanic ash. They 

are found in protein and iron storage and are indirectly due to human activity. Nanomaterials include 

smelting and welding activities (metal fumes), as well as fumes of polymers and nanomaterials. Their 

shapes and dimensions are controlled, and they are classified as nanoparticles depending on their 

dimensions to nanomaterials, which are classified into three categories based on their dimensions. 

1. One-dimensional: Materials in which one of their dimensions is within the nanoscale and the rest 

of the dimensions are outside the nanoscale (greater than 100 nm). Examples of this type are thin 

films, layers, and nanocoatings. 

2. Two-dimensional: Materials with two dimensions within the nanoscale and a third dimension 

outside the nanoscale. Examples of this type are nanotubes and fibers. 

3. Three-dimensional: Materials with all dimensions within the nanoscale, such as quantum dots. 
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Energy Development of Nanomaterials 

Technological development was a unique feature of the twentieth century. Experts unanimously 
agreed that the most important technological development in the last half of the century was the 

invention of electronics. Its development led to the emergence of what are called microchips, which, in 
turn, led to a scientific and technical revolution in all areas. Until the fifties of the last century, there 

were only black and white televisions, there were only approximately ten computers throughout the 
world, and there were no mobile phones, digital watches, or the Internet. All these inventions are 

credited to those segments after God Almighty. The increase in demand led to a decrease in prices, 
which facilitated its entry into the manufacturing of all consumer electronics that surround us today. In 

the past few years, a new term has come to light, casting its weight on the world and becoming the focus 
of great attention. This term is nanotechnology or, as some call it nanotechnology. This technology will 

enable us to create anything we can imagine by arranging particles of matter next to each other in a way 

that is beyond imagination. Let us imagine producing very precise computers that can be placed on the 
tip of a pen or pin and let us imagine a fleet of nanometric medical robots that can be injected into the 

blood or swallowed. To treat blood clots, cancerous tumors, and other incurable diseases [25–29]. 
 

This promising technology heralds a huge leap in all branches of science, and optimists believe that 
it will cast a shadow over all areas of modern medicine, the global economy, international relations, 

and even the daily lives of the average individual. The term “nanotechnology” is derived from the Greek 
language, meaning the infinitesimal world of mythical dwarves, and nanotechnology means techniques 

that are manufactured on the nanometer scale (Figure 1), which is the smallest metric unit of 
measurement and is equivalent to one-thousandth of a millionth of a meter, that is, one billionth of a 

meter. This represents the most accurate metric unit known to date and is equivalent to ten times the 
atomic measurement unit known as the angstrom. The size of the nano is approximately 80,000 times 

smaller than the diameter of a head hair, so it is truly miniature technology. Thomas Kenny of Stanford 
University described nanoscale size with many examples, such as being similar to the width of 

deoxyribonucleic acid (DNA), the size of ten hydrogen atoms, the growth rate of a human fingernail in 
one second, and the height of a drop of water after it is completely spread on a surface area of one 

square meter [30–32]. 
 

Medical Nano-Technology 

For nanomedicine, where this technology contributes to the treatment of cancerous diseases, the exact 
location of the cancerous tumor is determined through the use of nanoparticles in the magnetic 

resonance imaging process. In addition, this technology is used in the manufacture of drugs and 
medicines using nanopowder, which is a compound nanometer, whose diameter does not exceed 100 

nm, in addition to the technology of delivering drugs and medicines via nanotubes. These include anti-
cancer drugs and antibiotics with nanosilver.  This has contributed to the establishment of many 

industries, such as very precise machines that were manufactured to intervene in surgical operations to 
treat diseases that require such interventions, such as the removal of tumors. For example, the so-called 

electronic nose was invented through the use of carbon nanotubes, through which cancer diseases are 
diagnosed. The device resembles the human nose, inhaling the smell of cancer through breathing, and 

can determine the stage and type of disease through nanometer sensors linked to an electronic  
 

 

 
Figure 1. The delivery system of nanoparticles. 
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brain. It was discovered by Dr. Hossam Hayek, who won the European Malikari Award for 

Distinguished Scientists. The nanoengine is among the modern technologies in nanoscience, and this 

engine, which was manufactured by researchers at Carnegie Mellon University in America, can roam 

inside the blood vessels in the human body, which indicates the accuracy and size of this engine and its 

ability to reach the most accurate places in the human body and help doctors to perform micro-surgeries, 

unlike the engine, 1-micron-sized nanobots are manufactured that are controlled by doctors during 

surgeries, and directed in a way that allows them to assist in surgical operations, pump therapeutic 

materials, and waves into cells with great accuracy, and these technologies are used in all fields: 

medical, whether curative or preventive, and it is also used to carry accurate devices and tiny cameras 

that enable surgeons to see cells and tissues and pass through blood vessels, which are nanomaterials 

made of carbon [33–37]. Figure 1 shows the acts of the delivery system of nanoparticles. 

 

Nanotechnology in the Preparation of Antimicrobials 

In various infectious diseases, there is an obstacle to chemotherapy, namely bacterial resistance. Metal 

oxides can effectively function as antibacterial agents. Among the metal oxides is zinc oxide, as it shows 

resistance as an antibacterial and germ that causes many diseases, such as zinc oxide nanoparticles, which 

affect the bacterial cell membrane and become irregular owing to the effect of contact with zinc oxide. 

Substances that function as antibacterial agents have been developed in food, medical, and industrial 

fields. These agents and materials are both organic and inorganic [38–40]. Organic antibacterial agents 

are less stable at high pressure and temperature. Inorganic antibacterial agents are more stable, and the 

surface area volume is large, that is, the area ratio between the volume and surface. In these zinc oxide 

nanoparticles, an increase in surface area enhances their interaction with surrounding molecules. In 

primitive cells, they inhibit growth, while in eukaryotic cells, they promote cell death and cause the rupture 

of bacterial and fungal membranes due to their toxic effects. Figure 2 demonstrates the role of a 

nanocapsule functioning as a drug delivery system [41–43]. 

 

 
Figure 2. Nano-capsule. 

 

Disadvantages of Nanomaterials 

First, nanoparticles are very small particles. To the extent that it can infiltrate the immune system in 

the human body, it is sabotaged. Even more disturbing is the ability of these molecules to cross the 

blood-brain barrier. This is achieved through the use of nanotechnology products, such as sunblock 

creams, which can damage the DNA of the skin. The second part of the concern lies in the fact that the 

nanomolecule is self-replicating; that is, it is similar to the reproduction found in natural life, as it can 

reproduce without limits and dominate everything on the globe [44]. 

 

Some Caveats of Nanotechnology 

The mere presence of nanomaterials does not pose any threat, but certain features make this 

technology risky, especially in its increased reaction kinetics. If there are certain properties of some 
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nanoparticles that are harmful to living organisms or the environment, this will result in us facing great 

danger. Thus, we can say that there is nanopollution. We also need to distinguish between the two types 

of nanostructures when confronting the environmental and health impacts of nanomaterials, which are 

as follows: 

1. Nanocomposites, nanosurfaces, and nanocomponents (electronic, optical, sensitive, etc.), where 

particles are integrated at the nanoscale into the essence of the material, the material itself, or 

even devices (“fixed” nanoparticles). 

2. Free nanoparticles, where individual nanoparticles of a substance are present within some stages 

of the production and use processes. These nanoparticles may fall into one of the nanoscale 

categories of simple elements or compounds as well as complex compounds, where the 

nanoparticles are coated with another material (coated nanoparticle or uncoated nanoparticle). 

Hence, there is a consensus that the current concern is free nanoparticles. 

 

Nanoparticles are also very different from their current counterparts; therefore, their diverse and 

multiple effects cannot be derived from the known toxicity of fine-sized materials. This raises important 

issues. To combat the health and environmental impacts of free nanoparticles. According to the German 

Federation for Environmental Protection, various studies have concluded that nanomaterials can harm 

human DNA under certain conditions (Figure 1). Mario Goetz from the German Federal Institute for 

Risk Assessment in Berlin said, “To our knowledge, materials containing nanoparticles currently on the 

market, which have been subjected to skin health tests, have not resulted in a direct risk to the 

consumer.” Goetz added that a new European Union decision would strengthen consumer protection. 

There are also concerns regarding environmental protection associations that raise public opinion 

against the application of nanotechnology, as happened against genetically modified crops, and these 

reservations were represented in the possibility of pollution. It is possible to design new bacteria, 

produce machines that can be programmed, and insert genetic information into them by using 

manufactured viral beads (76, 77). 

 

There is also a possibility; to move atoms or molecules; To cause chemical reactions, this leads to 

the manufacture of potentially harmful compounds, which were difficult to produce using current 

chemistry techniques. The fear that the use of these technologies will turn to military affairs could make 

technology a monster that threatens all of humanity, instead of using it to raise the standard of living 

for all people and combat poverty, diseases, ignorance, unemployment, desertification, and so on. Is 

nanotechnology a double-edged sword. This is what research centers will reveal in the future.  With 

every scientific or technological development, there is always criticism and fear about it, as happened 

in the first industrial revolution, the invention of the atomic bomb, and the emergence of genetic 

engineering. These concerns focus on two factors. The first is that nanoparticles are very small particles. 

It can infiltrate the immune system of the human body and destroy it. What is even more disturbing is 

the ability of these molecules to cross the blood-brain barrier. This is done using nanotechnology 

products, such as anti-s n ointments, which can damage the skin’s   A [45]. The second part of the 

fear lies in the fact that the nanoparticle is self-replicating, that is, similar to the reproduction that exists 

in natural life. It can reproduce without limits and can control everything on the planet.  Some 

international organizations specializing in environment and health have begun organizing conferences. 

Discuss the dangers of this technology and its misuse [46, 47]. 

 

CONCLUSION 

And like any invention, nano has advantages as well as disadvantages because it consists of particles 

that are very small in size to the extent that they can sneak behind the immune system in the human 

body, and they can also infiltrate through the membranes of skin cells and lungs, and the most worrying 

thing of all is that they can cross the brain-blood barrier. The nanoparticles present in anti-sun ointments 

harm the skin and damage DNA. The Johnson Space Center, affiliated with NASA, conducted a study 

showing that the nanoparticles used in carbon tubes are more harmful than quartz dust, which in turn 

causes a fatal disease. 



 

Journal of Modern Chemistry & Chemical Technology 

Volume 15, Issue 2 

ISSN: 2229-6999 (Online), ISSN: 2321-5208 (Print) 

 

© STM Journals 2024. All Rights Reserved 7  
 

REFERENCES 

1. Brown JR, Doolittle WF. Archaea and the prokaryote-to-eukaryote transition. Microbiol Mol Biol 

Rev. 1997;61(4):456–502. doi: 10.1128/mmbr.61.4.456-502.1997. 

2. Nakajima A, Sugimoto Y, Yoneyama H, Nakae T. High-level fluoroquinolone resistance in 

 se domonas aer ginosa d e to inter  ay o  the  e AB‐O r  e        m  and the   A gyrase 

mutation. Microbiol Immunol. 2002;46(6):391–5. doi: 10.1111/j.1348-0421.2002.tb02711.x. 

PMID: 12153116. 

3. Deac L. Study of infectious diarrheas, in Transylvania-Romania. Int J Clin Case Rep Rev. 

2022;6(1):1–4. doi: 10.31579/2690-4861/113. 

4. Ruggiero MA, Gordon DP, Orrell TM, Bailly N, Bourgoin T, Brusca RC, et al. A higher level 

classification of all living organisms. PLoS One. 2015;10(4). doi: 10.1371/journal.pone.0119248. 

5. Mahmood NA, Aseel M Jawad, Imd kam. Public Health in Hospitals. Eliva Press; 2020. ISBN: 

9798636352129. 

6. Jawad DAM, Mahmood N. Innovation, preparation of cephalexin drug derivatives and studying of 

(toxicity & resistance of infection). Int J Psychosoc Rehabil. 2020;24(4):3754–67. doi: 

10.37200/IJPR/V24I4/PR201489. 

7. Blaser MJ, Melby MK, Lock M, Nichter M. Accounting for variation in and overuse of antibiotics 

among humans. BioEssays. 2021;43(2). doi: 10.1002/bies.202000163. 

8. Murphy CJ, Gole AM, Stone JW, Sisco PN, Alkilany AM, Goldsmith EC, et al. Gold nanoparticles 

in biology: Beyond toxicity to cellular imaging. Acc Chem Res. 2008;41(12):1721–30. doi: 

10.1021/ar800035u. PMID: 18712884. 

9. Aljamali NM. Designation of macrocyclic Sulfazan and triazan as originated compounds with their 

estimation in nano-activities by the scanning microscope. Int J Converg Healthc. 2022;2(1):25–34. 

10. Chithrani BD, Ghazani AA, Chan WCW. Determining the size and shape dependence of gold 

nanoparticle uptake into mammalian cells. Nano Lett. 2006;6(4):662–8. doi: 10.1021/nl052396o. 

PMID: 16608261. 

11. Goodman CM, McCusker CD, Yilmaz T, Rotello VM. Toxicity of gold nanoparticles 

functionalized with cationic and anionic side chains. Bioconjug Chem. 2004;15(4):897–900. doi: 

10.1021/bc049951i. PMID: 15264879. 

12. Pernodet N, Fang X, Sun Y, Bakhtina A, Ramakrishnan A, Sokolov J, et al. Adverse effects of 

citrate/gold nanoparticles on human dermal fibroblasts. Small. 2006;2(6):766–73. doi: 

10.1002/smll.200500492. PMID: 17193121. 

13. Ko ář  , Urbánek K,  áta  T. Antibiotic se ecti e  ress re and de e o ment o  bacteria  resistance. 

Int J Antimicrob Agents. 2001;17(5):357–63. doi: 10.1016/S0924-8579(01)00317-X. PMID: 

11337221. 

14. Mahmood NA. Synthesis of antifungal chemical compounds from fluconazole with (pharma-

chemical) studying. Res J Pharm Biol Chem Sci. 2017;8(1):564–73. 

15. Panigrahy UP, Reddy ASK. A novel validated RP-HPLC-DAD method for the estimation of 

Eluxadoline in bulk and pharmaceutical dosage form. Res J Pharm Technol. 2015;8(11):1469–76. 

doi: 10.5958/0974-360X.2015.00263.2. 

16. Pirotta MV, Garland SM. Genital Candida species detected in samples from women in Melbourne, 

Australia, before and after treatment with antibiotics. J Clin Microbiol. 2006;44(9):3213–7. doi: 

10.1128/JCM.00218-06. 

17. Lewis T, Cook J. Fluoroquinolones and tendinopathy: A guide for athletes and sports clinicians and 

a systematic review of the literature. J Athl Train. 2014;49(2):422–7. doi: 10.4085/1062-6050-

49.2.09. PMID: 24762232. 

18. Marchant J. When antibiotics turn toxic. Nature. 2018;555(7697):431–3. doi: 10.1038/d41586-018-

03267-5. 

19. Wang X, Ryu D, Houtkooper RH, Auwerx J. Antibiotic use and abuse: A threat to mitochondria 

and chloroplasts with impact on research, health, and environment. BioEssays. 2015;37(10):1045–

53. doi: 10.1002/bies.201500071. 



 

 

Chemical Preparation Methods of Nanomaterial with their Applications                                            Aljamali et al. 

 

 

© STM Journals 2024. All Rights Reserved 8  
 

20. Nagham MA. Inventing of macrocyclic formazan compounds with their evaluation in nano-

behavior in the scanning microscope and chromatography. Biomed J Sci Tech Res. 
2022;41(1):32783–92. 

21. Ray K. G t microbiota: Adding weight to the microbiota’s ro e in obesity—Exposure to antibiotics 
early in life can lead to increased adiposity. Nat Rev Endocrinol. 2012;8(11):623. doi: 

10.1038/nrendo.2012.173. 
22. Jess T. Microbiota, antibiotics, and obesity. N Engl J Med. 2014;371(26):2526–8. doi: 

10.1056/NEJMcibr1409799. 
23. Albrich WC, Monnet DL, Harbarth S. Antibiotic selection pressure and resistance in Streptococcus 

pneumoniae and Streptococcus pyogenes. Emerg Infect Dis. 2004;10(3):514–7. doi: 
10.3201/eid1003.030252. 

24. Kingston W. Irish contributions to the origins of antibiotics. Ir J Med Sci. 2008;177(2):87–92. doi: 

10.1007/s11845-008-0139-x. PMID: 18347757. 
25. Mohammed SJ, Ali WH, Salih DH, Mahmood NA. The effect of temperature and Drug Storage 

Methods on the chemical Additives of Drug. Int J Clin Res Rep. 2023;2(1). 
26. Brandt LJ. American Journal of Gastroenterology Lecture: Intestinal microbiota and the role of 

fecal microbiota transplant (FMT) in treatment of C. difficile infection. Am J Gastroenterol. 
2013;108(2):177–85. doi: 10.1038/ajg.2012.450. 

27. Kellermayer R. Prospects and challenges for intestinal microbiome therapy in pediatric 
gastrointestinal disorders. World J Gastrointest Pathophysiol. 2013;4(4):91–3. doi: 

10.4291/wjgp.v4.i4.91. PMID: 24244876. 
28. Ma GX, Wang YC, Liu Y, Mao XT, Mao SH, Xiong SH, et al. Early screening of pancreatic cancer: 

A bibliometric study over the past two decades. Cancer Screening and Prevention. 2023;000:79–
88. doi: 10.14218/CSP.2023.00022. 

29. Jawad SF. Tetrazole Derivatives (Preparation, Organic Analysis, Biotic Evaluation, Nano-Study). 
Mahmood N. Egypt J Chem. 2023;66(1):31–40. doi: 10.21608/EJCHEM.2022.152509.6605. 

30. Zeeshan S. Importance of environmental education for eradicating environmental issues. J Environ 
Impact Manag Policy. 2023;3(1):1–5. doi: 10.55529/jeimp.34.1.5. 

31. Lazhar H, Mahtate M, Slaoui A, Etber A, Kharbach A, et al. Non puerperal uterine inversion 
secondary to Prolapsed Tumors: About Two Cases. Int J Clin Res Rep. 2023;1. doi: 10.31579/2835-

785X/008. 

32. Saberi B. Neuronal Recovery Promotion as a Therapeutic Method to Treat Stroke. J Clin Res Notes. 
2023;4. doi: 10.31579/2690-8816/104. 

33. Jawad AAR, Aljamali DNM. Triazole-Anil and Triazol-Azo Reagents (Creation, Spectral 
Categorization, Scanning Microscopy, Thermal Analysis). NeuroQuantology. 2021;19:84–94. doi: 

10.14704/nq.2021.19.11.NQ21178. 
34. Harper SL, Carriere JL, Miller JM, Hutchison JE, Maddux BLS, Tanguay RL. Systematic 

evaluation of nanomaterial toxicity: Utility of standardized materials and rapid assays. ACS Nano. 
2011;5(6):4688–97. doi: 10.1021/nn200546k. PMID: 21609003; PMCID: PMC3124923. 

35. Husien NSM, Aljamali NM. Designation of nano-analytical reagents and evaluation of nano-
applications. J Adv Res Fluid Mech Therm Sci. 2024;116(2):27–40. doi: 

10.37934/arfmts.116.2.2740. 
36. Su CH, Sheu HS, Lin CY, Huang CC, Lo YW, Pu YC, et al. Nanoshell magnetic resonance imaging 

contrast agents. J Am Chem Soc. 2007;129(7):2139–46. doi: 10.1021/ja0672066. PMID: 
17263533. 

37. Selvan ST, Tan TT, Ying JY. Robust, non-cytotoxic, silica-coated CdSe quantum dots with efficient 
photoluminescence. Adv Mater. 2005;17(13):1620–5. doi: 10.1002/adma.200401960. 

38. Mohammed HN, Ahmed SH, Abdulkarim AA. Purification of biodiesel via nanofluid using liquid–

liquid extraction in a membrane contactor: Purification of biodiesel. Tikrit J Eng Sci. 
2023;30(1):54–65. doi: 10.25130/tjes.30.1.5. 

39. Mahmood AJ, Mahmood NA, Jwad SM. Development and Preparation of Ciprofloxacin Drug 
Derivatives for Treatment of Microbial Contamination in Hospitals and Environment. Indian J 

Forensic Med Toxicol. 2020;14(4):1115–22. 



 

Journal of Modern Chemistry & Chemical Technology 

Volume 15, Issue 2 

ISSN: 2229-6999 (Online), ISSN: 2321-5208 (Print) 

 

© STM Journals 2024. All Rights Reserved 9  
 

40. Abbood DRA, Zainab Abd Ameer M. Silver Biosynthesis, characterization, Antioxidant and 

Antihemolysis activity of nanoparticles (AgNPs) produced using Cynophyta Alga Extract 

(Spirulina platensis). J Alharf. 2023;19:103–14. 

41. Shukla V, Tiwari S, Yadav MDS, Pandey Y. Synthesis and spectral of some biologically active 

chromium(III) complexes with macrocyclic ligands. J Mod Chem Chem Technol. 2023;14(3). doi: 

10.37591/jomcct.v14i3.3778. Available from: 

https://sciencejournals.stmjournals.in/index.php/JoMCCT/issue/view/554. 

42. Bagheri M, Validi M, Gholipour A, Makvandi P, Sharifi E. Chitosan nanofiber biocomposites for 

potential wound healing applications: Antioxidant activity with synergic antibacterial effect. 

Bioeng Transl Med. 2022;7. doi: 10.1002/btm2.10254. PMID: 35111951. 

43. Alabbasy AJ, Naem A. The Biosynthesis of metal nanoparticles by A variety of organisms. J Alharf. 

2024;20:63–73. 

44. Ahadi Z, Shadman M. Monte-Carlo simulation of hydrogen adsorption in single-wall carbon Nano- 

cones. Int Nano Lett. 2011;1:25–9. 

45. Lodish H, Berk A, Matsudaira P, Kaiser CA, Krieger M, Scott MP, et al. Molecular Biology of the 

Cell. 5th ed. New York (NY): W. H. Freeman; 2004. p. 963–72. 

46. Azizie NA, Hussin N, Halim HA, Irwanto M. Experimental investigation on thermal conductivity 

of palm oil and zinc oxide PFAE-based nanofluids. J Adv Res Fluid Mech Therm Sci. 

2023;108(1):93–102. doi: 10.37934/arfmts.108.1.93102. 

47. Hassan AK, Atiya MA, Luaibi IM. A green synthesis of Iron/Copper nanoparticles as a catalytic of 

fenton-like reactions for removal of orange G Dye. Baghdad Sci J. 2022;19:1249–49. doi: 

10.21123/bsj.2022.6508. 


