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Combining organic molecules and nanoparticles constitutes a pivotal study domain 

with substantial ramifications in the healthcare, energy, and environmental 

sustainability sectors. These materials are essential because of their distinctive 

qualities, such as the molecular adaptability of organic compounds and the nanoscale 

benefits of nanoparticles, facilitating advanced applications in medicine delivery, 

pollution reduction, and the creation of innovative materials. This review examines 

contemporary literature to offer a thorough grasp of their applications, emphasizing 

their synergistic potential and identifying significant gaps in their development and 

implementation. The results underscore significant developments in utilizing these 

materials, accentuating their roles in sustainable energy systems, cutting-edge medical 

technology, and eco-friendly industrial practices. Furthermore, the review highlights 

substantial deficiencies, including the inadequate comprehension of their prolonged 

environmental effects and the difficulties associated with expanding green synthesis 

techniques. The review identifies gaps and provides practical solutions and future 

research paths to improve the safe and effective utilization of organic chemicals and 

nanoparticles. It emphasizes the significance of interdisciplinary collaboration and the 

creation of strong regulatory frameworks to realize their full potential while 

maintaining sustainability and ethical accountability. The insights provided establish 

a significant basis for researchers, governments, and enterprises to utilize these 

materials for societal progress. 
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INTRODUCTION 

The daily utilization of organic compounds and 

nanoparticles has become a prominent focus in scientific 

and industrial fields because of their revolutionary 

potential and extensive applications. These materials 

have significantly affected healthcare, energy, 

environmental sustainability, and consumer goods (Lian 

et al., 2022). Organic chemicals are essential for food 

preservation, medicines, and polymer synthesis, whereas 

nanoparticles have facilitated progress in nanomedicine, 

electronics, and environmental remediation (Santana et 

al., 2021). Notwithstanding the significant 

advancements in developing and implementing these 

materials, obstacles remain in enhancing their 

performance, guaranteeing safety, and reducing 

environmental effects. This review consolidates existing 

material to offer a thorough overview of their 

applications, highlighting their synergy and ability to 

tackle significant societal and technological concerns 

(Zhang et al., 2021). 
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Recent studies have emphasized the crucial roles of 

organic compounds and nanoparticles in meeting global 

needs, especially in sustainable development and 

healthcare innovation. Research has evidenced the 

efficacy of nanoparticles in targeted medicine delivery 

and pollutant degradation, whereas organic components 

are essential in biodegradable products and 

pharmaceuticals (Fasuan et al., 2022). Nevertheless, 

substantial deficiencies persist in comprehending their 

enduring environmental and health effects, along with 

the advancement of scalable and environmentally 

sustainable synthesis techniques. These deficiencies 

impede the complete actualization of their potential, 

especially in attaining lasting solutions (Pavlovskii et al., 

2022). Rectifying these deficiencies is crucial for the 

industry's progression, as it may result in pragmatic and 

ethical inventions, ultimately helping society. This 

review methodically examines these deficiencies and 

highlights prospects for more research, promoting 

progress in these vital domains (Pavlovskii et al., 2022). 

The main aim of this review is to consolidate current 

information regarding the uses of organic compounds 

and nanoparticles, emphasizing their synergistic 

interaction. This review adopts a comprehensive 

approach to examine contemporary trends, difficulties, 

and future directions in the discipline, addressing the 

limitations of prior studies (Fasuan et al., 2022). The 

innovation resides in examining the convergence of 

organic chemistry and nanotechnology, providing new 

perspectives on their integrated applications and 

sustainability consequences. This study provides a basis 

for future research and informs policy and practice, 

seeking to direct the appropriate development and 

application of these materials in daily life (Pavlovskii et 

al., 2022). 

Applications of Organic Compounds in Daily Life 

Organic compounds are essential daily, with diverse 

applications across several sectors, including food, 

drugs, and materials science. Their molecular diversity 

enables them to execute essential jobs, rendering them 

vital to contemporary society (Pavlovskii et al., 2022). 

This examines critical domains in which organic 

molecules are employed, emphasizing their importance 

and influence. Organic chemicals are extensively 

utilized in the food business. Organic acids, like citric 

acid and acetic acid, function as vital preservatives that 

impede microbial proliferation and extend the shelf life 

of perishable products. These chemicals help augment 

flavor and preserve the nutritional integrity of processed 

meals. Furthermore, antioxidants such as tocopherols 

and ascorbic acid are essential organic compounds that 

inhibit oxidation in food items, preserving their 

freshness and averting rancidity. Flavoring agents 

originating from natural and manufactured organic 

compounds enhance the sensory appeal of food and 

beverages, with vanillin and methyl salicylate as notable 

examples. These chemicals increase flavor and elevate 

customer happiness and acceptance (Palenzuela et al., 

2023). 

Organic molecules are the foundation of drug design 

and manufacture in the pharmaceutical sector (Phang et 

al., 2024). Active pharmaceutical ingredients (APIs) are 

primarily chemical compounds engineered to engage 

with specific biological targets for treating diseases. 

Compounds like acetaminophen, aspirin, and penicillin 

exemplify the medicinal potential of organic molecules. 

These chemicals are precisely designed for maximum 

effectiveness and safety characteristics (Karmaker & 

Yang, 2024). In addition to therapies, organic 

compounds are essential in formulating excipients, 

including binders, disintegrants, and solubilizers, which 

guarantee the stability and bioavailability of 

pharmaceutical products. Moreover, organic compounds 

are utilized in personal care items such as shampoos, 

lotions, and perfumes, serving as emollients, surfactants, 

and scents (Lim & Kim, 2023). 

A notable application area is polymers and plastics, 

primarily sourced from organic chemicals. These 

materials have transformed industries by offering 

lightweight, durable, and economical solutions for many 

products. Polyethylene, polypropylene, and polystyrene 

are synthetic polymers derived from organic monomers 

such as ethylene and styrene (Palenzuela et al., 2023). 

These materials are utilized in packaging, building, and 

consumer products, among other applications. The 

emergence of bioplastics, sourced from renewable 

organic materials like starch and polylactic acid (PLA), 

mitigates environmental issues by providing 

biodegradable substitutes for traditional plastics. The 

development and application of these materials highlight 

the adaptability of organic chemistry in tackling global 

issues (Zhang et al., 2020). 

The significant influence of organic molecules on 

industrial and laboratory procedures is apparent in their 

function as solvents and reagents. Organic solvents like 

ethanol, acetone, and dichloromethane are extensively 

employed to dissolve, extract, and purify diverse 

compounds (Merquiol et al., 2019). These solvents 

promote chemical reactions, allowing for the synthesis 

of various products, from acceptable compounds to 

intricate polymers. Organic reagents, such as Grignard 

reagents and organolithium compounds, are essential 

instruments in synthetic chemistry, facilitating the 

assembly of complex molecular structures (Nimkar et 

al., 2023). 

Role of Nanoparticles in Modern Technology 

Nanoparticles, defined by their nanoscale size of 1 to 100 

nanometers, have become revolutionary materials with 

uses in various technological fields. Their distinctive 

physicochemical characteristics, including high surface 

area-to-volume ratio, adjustable optical and electrical 
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properties, and catalytic efficacy, render them essential 

in contemporary developments. This section explores 

their diverse roles in technology, emphasizing 

electronics, medical applications, and environmental 

sustainability (Kotia et al., 2020). 

In electronics, nanoparticles have transformed 

device development through downsizing and improved 

functionality. Their integration into semiconductors has 

markedly enhanced the performance of microchips, 

transistors, and sensors. Quantum dots, a particular 

category of nanoparticles, demonstrate optical and 

electrical properties that vary with size, rendering them 

suitable for application in display technologies like 

quantum-dot LED (QLED) panels (Tripathy et al., 

2024). These displays provide enhanced color fidelity, 

improved energy economy, and extended longevity 

relative to conventional technology. Furthermore, 

nanoparticles like silver and gold are extensively utilized 

in producing conductive inks, enabling the advancement 

of flexible and wearable electronics. These inventions 

influence the future of consumer electronics, healthcare 

monitoring devices, and intelligent textiles (Li et al., 

2020). 

Nanoparticles have significantly transformed the 

medical world, facilitating diagnostics, treatments, and 

imaging advancements. In drug delivery systems, 

nanoparticles function as carriers for precise distribution, 

ensuring that medications reach designated cells or 

tissues while reducing off-target effects. Lipid 

nanoparticles were crucial in creating mRNA-based 

COVID-19 vaccines, demonstrating their capacity to 

tackle global health issues (Bacakova et al., 2020). 

Furthermore, nanoparticles like iron oxide and gold are 

utilized in imaging modalities, including magnetic 

resonance imaging (MRI) and computed tomography 

(CT) scans, to augment contrast and boost diagnostic 

precision. The advancement of nanomaterials exhibiting 

antibacterial capabilities, such as silver nanoparticles, 

has effectively tackled significant issues in infection 

management, especially in preventing nosocomial 

infections (Barai et al., 2022). 

Nanoparticles have exhibited considerable potential 

in environmental applications, especially in mitigating 

pollution and enhancing resource sustainability. Water 

purification systems employ nanoparticles, including 

titanium dioxide and carbon nanotubes, to eliminate 

impurities via photocatalysis and adsorption. These 

materials can degrade organic contaminants, decompose 

toxic compounds, and eliminate heavy metals from 

water sources, thus providing access to clean water. 

Nanoparticles are utilized in catalytic converters for air 

pollution reduction to diminish automobile emissions, 

hence alleviating environmental harm. Moreover, they 

are essential in energy applications, including advancing 

efficient solar cells and energy storage systems (Das et 

al., 2022). Nanostructured materials in solar cells 

improve light absorption and energy conversion 

efficiency, whilst nanoparticle-based batteries provide 

greater energy densities and expedited charging times. 

Although nanoparticles possess significant potential, 

their extensive integration into technology requires 

meticulous evaluation of their environmental and health 

consequences. Investigating their toxicity, enduring 

environmental effects, and lifetime sustainability is 

crucial for ensuring responsible development and 

utilization (Saleem & Zaidi, 2020). 

Synergistic Applications of Organic Compounds and 

Nanoparticles 

Combining organic chemicals and nanoparticles has 

unveiled novel possibilities in materials research, energy 

solutions, and medical technology as shown in Figure 1. 

This synergy merges the intrinsic characteristics of 

organic molecules, including flexibility and tunability, 

with the remarkable functions of nanoparticles, such as 

improved conductivity, catalytic activity, and stability. 

The joint utilization of these materials has demonstrated 

disruptive effects, facilitating advancements across 

multiple industries (Huang et al., 2022). 

A notable advancement in this field is the creation of 

organic-inorganic nanohybrids. These materials utilize 

the synergistic qualities of both components to develop 

multifunctional systems. Organic photovoltaic cells 

(OPVs) employ organic polymers as active layers to 

harness solar energy, while nanoparticles such as 

titanium dioxide or fullerene derivatives improve charge 

separation and transport (Huo et al., 2019). This 

amalgamation has developed lightweight, flexible, and 

economical solar panels. Nanostructured 

supercapacitors utilize conductive organic polymers, 

such as polyaniline, in conjunction with carbon-based 

nanoparticles like graphene or carbon nanotubes to 

enhance energy storage and discharge efficiency. These 

hybrid systems are essential in meeting global energy 

requirements via sustainable technology (Lim et al., 

2021). 

Nanostructured organic materials exhibit 

exceptional efficacy in producing durable and functional 

surfaces in coatings and surface engineering. Organic 

coatings impregnated with nanoparticles, such as silica 

or alumina, provide excellent mechanical qualities, 

including increased hardness and scratch resistance. 

These coatings are extensively utilized in the automotive 

and construction sectors, where endurance and visual 

appeal are paramount (Taib & Safii, 2020). 

Incorporating nanoparticles bestows distinctive 

capabilities to the coatings, including self-cleaning, 

hydrophobicity, and anti-fouling characteristics. 

Organic-inorganic nanocomposite coatings are utilized 

in biomedical applications, including implantable 

devices, where they offer biocompatibility and resistance 

to microbial adherence (Huang et al., 2021). 
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The combined application of organic chemicals and 

nanoparticles in the biomedical field has facilitated 

substantial drug delivery and treatment advancements. 

Nanoparticles, modified with organic ligands or 

polymers, facilitate targeted medication delivery, 

reducing side effects and enhancing treatment efficacy. 

Liposome-based drug carriers utilize lipid nanoparticles 

stabilized by organic surfactants to encapsulate and 

deliver chemotherapeutic drugs directly to cancer cells 

(Khanal & Zubarev, 2022). Dendrimers, extensively 

branched organic molecules, are integrated with metallic 

nanoparticles to formulate platforms for multimodal 

therapies, encompassing photothermal therapy and 

imaging-guided drug delivery. These hybrid systems 

signify a substantial advancement in customized 

medicine and precision medicine (Li et al., 2023). 

The environmental sector also gains advantages 

from integrating organic molecules and nanoparticles. 

Nanostructured catalysts that integrate organic 

frameworks, such as metal-organic (MOFs), are 

employed for pollution mitigation and chemical 

transformations. Metal-organic frameworks (MOFs), 

composed of organic linkers and metallic cores, offer 

substantial surface areas and adjustable porosity, 

rendering them efficient for carbon dioxide 

sequestration, water purification, and pollutant 

degradation (Nguyen et al., 2020). Furthermore, organic-

nanoparticle composites are employed in sensors to 

detect environmental pollutants, utilizing the sensitivity 

of nanoparticles and the selectivity of organic functional 

groups. Notwithstanding these developments, obstacles 

persist in enhancing the compatibility and stability of 

organic-nanoparticle systems. Guaranteeing scalability, 

cost-efficiency, and sustainability in production is 

essential for broader adoption. Furthermore, it is 

imperative to mitigate potential health and 

environmental hazards linked to these materials for 

responsible innovation (Jamróz et al., 2019). 

Figure 1 

 

This flowchart illustrates the diverse applications of 

organic compounds and nanoparticles across various 

industries. Starting from a central node, it branches into 

four key categories: Healthcare, Energy, Environment, 

and Consumer Goods. Each category highlights specific 

applications, such as drug delivery and antibacterial 

coatings in healthcare, organic solar cells and 

nanoparticle-enhanced batteries in energy, pollution 

mitigation and water purification in the environment, 

and bioplastics and cosmetics in consumer goods. The 

diagram emphasizes the widespread and impactful roles 

these materials play in advancing technology, improving 

sustainability, and enhancing daily life. 

Safety and Environmental Impacts 

The swift incorporation of organic chemicals and 

nanoparticles into daily applications has prompted 

significant inquiries concerning their safety and 

environmental consequences. Although these materials 

provide transformative advantages across various 

sectors, their manufacture, utilization, and disposal pose 

hazards to human health and ecosystems. 

Comprehending these effects is essential for 

guaranteeing responsible development and mitigating 

unexpected repercussions (Lechuga Villena et al., 2022). 

A primary worry is the toxicity of nanoparticles. 

Owing to their nanoscale dimensions, nanoparticles can 

readily traverse biological barriers, including cell 

membranes and the blood-brain barrier, potentially 

resulting in detrimental effects. Specific nanoparticles, 

including silver, zinc oxide, and titanium dioxide, have 

demonstrated the capacity to produce reactive oxygen 

species (ROS) under specific conditions, resulting in 

oxidative stress, inflammation, and cellular damage 

(Berroci et al., 2022). Extended exposure to these 

nanoparticles, particularly in professional environments 

or via consumer products, increases the likelihood of 

chronic health problems, including respiratory and 

cardiovascular diseases. Likewise, organic molecules, 

especially those originating from industrial activities, 

may have harmful health consequences. Persistent 

organic pollutants (POPs), including dioxins and 

polychlorinated biphenyls (PCBs), bioaccumulate 

within the food chain, presenting carcinogenesis, 

neurotoxicity, and endocrine disruption concerns 

(Saavedra & Osma, 2024). 

The environmental consequences of these materials 

are very substantial. Upon release into the environment 

via industrial effluents or product degradation, 

nanoparticles may accumulate in soil, water, and air. 

Silver nanoparticles, commonly utilized for their 

antibacterial qualities, can disturb microbial 

communities in aquatic ecosystems, impacting the 

nutrient cycle and biodiversity (Mensch et al., 2020). 

Likewise, organic substances like pesticides and 

solvents, when mismanaged, can pollute water supplies, 

damage aquatic life, and diminish soil quality. Some 

organic compounds' enduring and bioaccumulative 

characteristics intensify these environmental issues, as 

their impacts can endure for extended durations and 

permeate ecosystems (Mensch et al., 2020). 
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A further significant concern is the deterioration and 

disposal of these materials. Many organic molecules, 

especially synthetic polymers, are non-biodegradable, 

resulting in environmental buildup and contamination. 

Plastic trash, originating from organic polymers such as 

polyethylene and polypropylene, constitutes an 

escalating global issue (Wu et al., 2019). Microplastics, 

resulting from the degradation of bigger plastics, are 

pervasive in both marine and terrestrial environments, 

posing potential risks to human and animal health. 

Conversely, nanoparticles may congregate and interact 

with other environmental contaminants, resulting in 

intricate obstacles for their removal and cleanup (Patiño-

Ruiz et al., 2021). 

Mitigating these safety and environmental issues 

necessitates strong regulatory frameworks and 

aggressive initiatives. Governments and organizations 

must enforce rigorous regulations on producing, 

utilizing, and disposing of organic chemicals and 

nanoparticles. Regulatory bodies like the Environmental 

Protection Agency (EPA) and the European Chemicals 

Agency (ECHA) have developed standards for 

evaluating nanomaterials' toxicity and environmental 

effects. Moreover, advancements in green chemistry and 

sustainable nanotechnology are essential for mitigating 

these dangers. Researchers are investigating the creation 

of biodegradable nanoparticles and sustainable organic 

molecules that reduce toxicity and environmental impact 

(Melo et al., 2023). Moreover, lifecycle studies of goods 

utilizing these materials might yield significant insights 

into their comprehensive sustainability. Public 

awareness and education are essential for fostering safe 

practices and promoting responsible consumption. 

Individuals and industries can make educated decisions 

by comprehending the hazards linked to organic 

chemicals and nanoparticles and prioritizing sustainable 

and environmentally responsible options (Zhang et al., 

2023). 

Prospects and Innovations 

The merging of organic molecules and nanoparticles 

offers a promising avenue for future advances, with 

prospective breakthroughs likely to transform technical 

and societal frameworks. Researchers and industry are 

investigating novel approaches to improve these 

materials' usefulness, sustainability, and scalability, with 

ramifications in energy, medical, and environmental 

conservation. This section analyzes developing trends, 

the implementation of green chemistry concepts, and the 

socio-economic effects of these developments (Zhang et 

al., 2023). 

A highly promising avenue for innovation is the 

progression of green chemistry. The advancement of 

environmentally benign organic chemicals and 

sustainable nanoparticle synthesis techniques is essential 

for minimizing the ecological impact of these materials. 

Researchers are investigating sustainable feedstocks, 

including agricultural waste, to synthesize organic 

compounds, thereby diminishing dependence on 

petrochemicals (Hwang et al., 2021). In nanoparticle 

production, biosynthesis and photochemical processes 

are increasingly favored due to their reduced harmful 

solvent usage and energy-intensive practices. Plant-

derived extracts have been utilized to manufacture silver 

and gold nanoparticles, providing an eco-friendly 

alternative to conventional chemical procedures. These 

advances correspond with global initiatives to transition 

to circular economies, wherein waste is reduced, and 

resources are repurposed (Tariq et al., 2020). 

Innovative technologies that combine organic 

molecules with nanoparticles are advancing the creation 

of innovative materials. These materials, which may 

react to environmental stimuli such as temperature, pH, 

or light, possess transformative potential in fields such 

as healthcare and construction. Organic-nanoparticle 

hybrids are being developed to establish responsive drug 

delivery systems that release therapeutic molecules 

under particular conditions, thereby improving precision 

medicine (Rashid et al., 2024). In construction, self-

healing materials that autonomously mend cracks or 

damage are being developed with nanostructured 

polymers, prolonging the infrastructure's lifespan and 

diminishing maintenance expenses. These developments 

highlight the adaptability of integrating organic and 

nanoscale materials to address changing and progressive 

requirements (Ibrahim et al., 2019). 

The energy and environmental industries are poised 

to gain substantially from these breakthroughs. Organic-

nanoparticle composites represent the cutting edge of 

advanced energy storage and conversion technologies. 

Organic materials used with nanostructured electrodes in 

batteries and supercapacitors can enhance energy 

density, charging rate, and cycle longevity (Du et al., 

2019). Moreover, innovations in organic photovoltaic 

cells (OPVs) offer enhanced efficiency and cost-

effectiveness for solar panels, applicable in urban 

architecture and portable electronics. In environmental 

remediation, nanostructured organic catalysts and 

adsorbents are designed to eliminate heavy metals, 

microplastics, and persistent organic contaminants from 

water and soil, fostering a cleaner and more sustainable 

future (Chen et al., 2024). 

The socio-economic consequences of these 

achievements are similarly significant. Incorporating 

organic chemicals and nanoparticles into consumer 

items, from electronics to pharmaceuticals, will 

stimulate substantial market expansion. Nonetheless, 

affordability and accessibility are essential determinants 

in guaranteeing equitable advantages. Efforts to enhance 

output while ensuring cost efficiency will be crucial for 

broad acceptance (Tang et al., 2023). Furthermore, 

public awareness initiatives are essential to rectify 
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potential misconceptions and foster the adoption of 

nano-enabled products, especially in health and food 

packaging (Tong et al., 2019). 

Despite the hopeful future of organic chemicals and 

nanoparticles, problems persist as shown in Figure 2. 

Addressing the ethical, safety, and regulatory aspects of 

these materials is essential. Formulating international 

standards for testing, labeling, and monitoring will be 

essential in cultivating trust and guaranteeing safe 

practices. Moreover, multidisciplinary collaboration 

among chemists, engineers, biologists, and policymakers 

will be crucial in converting laboratory advances into 

practical applications (Kumar et al., 2023). 

Figure 2 

 

This flowchart presents the key challenges and future 

directions for organic compounds and nanoparticles. It 

highlights critical issues like environmental impact, 

health risks, and scalability, including concerns such as 

nanoparticle toxicity, bioaccumulation, regulatory gaps, 

and sustainable production. Proposed future directions 

focus on advancing biodegradable materials, conducting 

lifecycle assessments, establishing global safety 

standards, and promoting interdisciplinary research, 

aiming for responsible and sustainable innovation. 

 

CONCLUSION 

This review has analyzed the various applications of 

organic compounds and nanoparticles in daily life, 

emphasizing their essential functions in food 

preservation, medications, energy storage, and 

environmental remediation. The analysis demonstrated 

their revolutionary potential in improving medicine 

delivery systems, advancing sustainable energy 

solutions, and reducing pollution through new 

nanostructured materials. These findings highlight the 

essential role of these materials in tackling global issues, 

such as healthcare enhancement, resource optimization, 

and sustainable development. Nonetheless, considerable 

deficiencies remain in the existing literature, especially 

concerning nanoparticles' long-term environmental and 

health consequences and the scalability of sustainable 

synthesis techniques for organic nanoparticle hybrids. 

Addressing these deficiencies requires additional 

interdisciplinary research concentrating on toxicity 

mitigation, lifespan evaluations, and the development of 

harmonized regulatory frameworks. Future research 

should focus on creating innovative organic-

nanoparticle systems for intelligent, adaptive uses while 

maintaining environmental and ethical sustainability. 

This review offers a thorough synthesis of current 

knowledge; nevertheless, constraints in breadth and 

source selection may have excluded certain niche 

advancements or new technologies. Notwithstanding 

these limitations, the review substantially enhances 

academic debate by providing essential insights into the 

amalgamation of organic chemistry and nanotechnology. 

This review highlights the revolutionary potential of 

these materials. It promotes collaborative, innovative 

strategies for their research and implementation, 

ensuring they tackle urgent global challenges while 

promoting scientific and technological progress. 

 

REFERENCES 

Abdul Taib, N. A., & Safii, R. (2020). A scoping review 

of the effectiveness of control interventions of 

human and canine rabies in an effort to 

rationalise the one health approach. Borneo 

Epidemiology Journal, 1(1), 16-

34. https://doi.org/10.51200/bej.v1i1.2434   

Bacakova, L., Pajorova, J., Tomkova, M., Matejka, R., 

Broz, A., Stepanovska, J., Prazak, S., 

Skogberg, A., Siljander, S., & Kallio, P. (2020). 

Applications of Nanocellulose/Nanocarbon 

composites: Focus on biotechnology and 

medicine. Nanomaterials, 10(2), 

196. https://doi.org/10.3390/nano10020196   

Barai, D. P., Bhanvase, B. A., & Żyła, G. (2022). 

Experimental investigation of thermal 

conductivity of water-based Fe3O4 Nanofluid: 

An effect of Ultrasonication 

time. Nanomaterials, 12(12), 

1961. https://doi.org/10.3390/nano12121961  

Berroci, M., Vallejo, C., & Lizundia, E. (2022). 

Environmental impact assessment of chitin 

Nanofibril and Nanocrystal isolation from fungi, 

shrimp shells, and crab shells. ACS Sustainable 

Chemistry & Engineering, 10(43), 14280-

14293. https://doi.org/10.1021/acssuschemeng.

2c04417  

Chen, X., Wang, L., Gao, Y., Li, Y., Zhang, X., 

Jiang, Y., & Wang, G. (2023). Co/N Co‐doped 

flower‐like carbon‐based phase change 

materials toward solar energy 

harvesting. Aggregate, 5(1). https://doi.org/10.1

002/agt2.413  

Das, R., Lindström, T., Sharma, P. R., Chi, K., & 

Hsiao, B. S. (2022). Nanocellulose for 

sustainable water purification. Chemical 

Reviews, 122(9), 8936-

https://doi.org/10.51200/bej.v1i1.2434
https://doi.org/10.3390/nano10020196
https://doi.org/10.3390/nano12121961
https://doi.org/10.1021/acssuschemeng.2c04417
https://doi.org/10.1021/acssuschemeng.2c04417
https://doi.org/10.1002/agt2.413
https://doi.org/10.1002/agt2.413


Copyright © 2024. IJBR Published by Indus Publishers 
This work is licensed under a Creative Common Attribution 4.0 International License. 

 
 

 
Page | 277  

Usage of Organic Compounds and Nanoparticles in Everyday Life  Nawaz et al., 

IJBR   Vol. 3   Issue. 1   2025 

9031. https://doi.org/10.1021/acs.chemrev.1c00

683   

Du, X., Xu, J., Deng, S., Du, Z., Cheng, X., & Wang, H. 

(2019). Amino-functionalized single-walled 

carbon nanotubes-integrated polyurethane phase 

change composites with superior Photothermal 

conversion efficiency and thermal 

conductivity. ACS Sustainable Chemistry & 

Engineering, 7(21), 17682-

17690. https://doi.org/10.1021/acssuschemeng.

9b03853   

Fasuan, T. O., Chukwu, C. T., Uchegbu, N. N., 

Olagunju, T. M., Asadu, K. C., & 

Nwachukwu, M. C. (2021). Effects of pre‐

harvest synthetic chemicals on post‐harvest 

bioactive profile and phytoconstituents of white 

cultivar of Vigna unguiculata grains. Journal of 

Food Processing and 

Preservation, 46(1). https://doi.org/10.1111/jfp

p.16187  

Huang, M., Cao, X., Zhang, J., Liu, H., Lu, J., Yi, D., & 

Ma, Y. (2022). Mesosphere of carbon-shelled 

copper nanoparticles with high conductivity and 

thermal stability via direct carbonization of 

polymer soft templates. Materials, 15(21), 

7536. https://doi.org/10.3390/ma15217536  

Huang, Q., Lin, Z., & Yan, D. (2021). Tuning organic 

room‐temperature phosphorescence through the 

confinement effect of inorganic 

micro/Nanostructures. Small 

Structures, 2(9). https://doi.org/10.1002/sstr.20

2100044  

Huo, D., Kim, M. J., Lyu, Z., Shi, Y., Wiley, B. J., & 

Xia, Y. (2019). One-dimensional metal 

Nanostructures: From colloidal syntheses to 

applications. Chemical Reviews, 119(15), 8972-

9073. https://doi.org/10.1021/acs.chemrev.8b00

745  

Hwang, K., Kim, N., Jeong, Y., Sohn, H., & Yoon, S. 

(2021). Controlled nanostructure of a graphene 

nanosheet‐TiO2 composite fabricated via 

mediation of organic ligands for high‐

performance Li storage 

applications. International Journal of Energy 

Research, 45(11), 16189-

16203. https://doi.org/10.1002/er.6852  

Ibrahim, I. D., Jamiru, T., Sadiku, E. R., Hamam, Y., 

Alayli, Y., & Eze, A. A. (2019). Application of 

nanoparticles and composite materials for 

energy generation and storage. IET 

Nanodielectrics, 2(4), 115-

122. https://doi.org/10.1049/iet-nde.2019.0014  

Jamróz, E., Kulawik, P., & Kopel, P. (2019). The effect 

of Nanofillers on the functional properties of 

biopolymer-based films: A 

review. Polymers, 11(4), 

675. https://doi.org/10.3390/polym11040675   

Karmaker, P. G., & Yang, X. (2023). Recent 

advancement on the indirect or combined 

alternative thiocyanate sources for the 

construction of S−CN bonds. The Chemical 

Record, 24(3). https://doi.org/10.1002/tcr.2023

00312   

Khanal, B. P., & Zubarev, E. R. (2022). Self-assembly 

of Nanocrystals into ring-like superstructures: 

When shape, size, and material do not 

matter. Langmuir, 38(12), 3896-

3906. https://doi.org/10.1021/acs.langmuir.2c0

0153  

Kotia, A., Yadav, A., Rohit Raj, T., Gertrud 

Keischgens, M., Rathore, H., & Sarris, I. E. 

(2020). Carbon nanoparticles as sources for a 

cost-effective water purification method: A 

comprehensive review. Fluids, 5(4), 

230. https://doi.org/10.3390/fluids5040230   

Kumar, K., Dixit, S., Haq, M. Z., Maksudovna, V. K., 

Vatin, N. I., Rao, D. N., Awaar, V. K., 

Nijhawan, M. G., & Rani, K. S. (2023). 

Exploring the uncharted territory: Future 

generation materials for sustainable energy 

storage. E3S Web of Conferences, 430, 

01199. https://doi.org/10.1051/e3sconf/202343

001199  

Lechuga, M., Fernandez-Serrano, M., Ríos, F., 

Fernández-Arteaga, A., & Jiménez-Robles, R. 

(2021). Environmental impact assessment of 

Nanofluids containing mixtures of surfactants 

and silica 

nanoparticles. https://doi.org/10.21203/rs.3.rs-

760907/v1  

Li, M., Yue, L., Rajan, A. C., Yu, L., Sahu, H., 

Montgomery, S. M., Ramprasad, R., & Qi, H. J. 

(2023). Low-temperature 3D printing of 

transparent silica glass microstructures. Science 

Advances, 9(40). https://doi.org/10.1126/sciadv

.adi2958  

Li, S., Zhao, Z., Zhao, J., Zhang, Z., Li, X., & Zhang, J. 

(2020). Recent advances of ferro-, piezo-, and 

Pyroelectric nanomaterials for catalytic 

applications. ACS Applied Nano 

Materials, 3(2), 1063-

1079. https://doi.org/10.1021/acsanm.0c00039  

Lian, H., Cheng, X., Hao, H., Han, J., Lau, M., Li, Z., 

Zhou, Z., Dong, Q., & Wong, W. (2022). Metal-

containing organic compounds for memory and 

data storage applications. Chemical Society 

Reviews, 51(6), 1926-

1982. https://doi.org/10.1039/d0cs00569j  

Lim, A. R., & Kim, S. H. (2023). Processing on crystal 

growth, structure, thermal property, and nuclear 

magnetic resonance of organic–inorganic hybrid 

https://doi.org/10.1021/acs.chemrev.1c00683
https://doi.org/10.1021/acs.chemrev.1c00683
https://doi.org/10.1021/acssuschemeng.9b03853
https://doi.org/10.1021/acssuschemeng.9b03853
https://doi.org/10.1111/jfpp.16187
https://doi.org/10.1111/jfpp.16187
https://doi.org/10.3390/ma15217536
https://doi.org/10.1002/sstr.202100044
https://doi.org/10.1002/sstr.202100044
https://doi.org/10.1021/acs.chemrev.8b00745
https://doi.org/10.1021/acs.chemrev.8b00745
https://doi.org/10.1002/er.6852
https://doi.org/10.1049/iet-nde.2019.0014
https://doi.org/10.3390/polym11040675
https://doi.org/10.1002/tcr.202300312
https://doi.org/10.1002/tcr.202300312
https://doi.org/10.1021/acs.langmuir.2c00153
https://doi.org/10.1021/acs.langmuir.2c00153
https://doi.org/10.3390/fluids5040230
https://doi.org/10.1051/e3sconf/202343001199
https://doi.org/10.1051/e3sconf/202343001199
https://doi.org/10.21203/rs.3.rs-760907/v1
https://doi.org/10.21203/rs.3.rs-760907/v1
https://doi.org/10.1126/sciadv.adi2958
https://doi.org/10.1126/sciadv.adi2958
https://doi.org/10.1021/acsanm.0c00039
https://doi.org/10.1039/d0cs00569j


Copyright © 2024. IJBR Published by Indus Publishers 
This work is licensed under a Creative Common Attribution 4.0 International License. 

 
 

 
Page | 278  

Usage of Organic Compounds and Nanoparticles in Everyday Life Nawaz et al., 

IJBR   Vol. 3   Issue. 1   2025 

perovskite type [NH 3 (CH 2) 6 NH 3] ZnCl 4 

crystal. RSC Advances, 13(44), 31027-

31035. https://doi.org/10.1039/d3ra05752f   

Lim, J., Bee, S., Tin Sin, L., Ratnam, C. T., & Abdul 

Hamid, Z. A. (2021). A review on the synthesis, 

properties, and utilities of Functionalized carbon 

nanoparticles for polymer 

Nanocomposites. Polymers, 13(20), 

3547. https://doi.org/10.3390/polym13203547  

Melo, R. D., Do Espirito Santo Pereira, A., 

Fraceto, L. F., & De Medeiros, G. A. (2023). 

Transition toward eco-efficiency of two 

synthesis methods for nano-enabled 

pesticides. ACS Agricultural Science & 

Technology, 3(4), 359-

369. https://doi.org/10.1021/acsagscitech.3c000

18   

Mensch, A. C., Melby, E. S., Laudadio, E. D., Foreman-

Ortiz, I. U., Zhang, Y., Dohnalkova, A., Hu, D., 

Pedersen, J. A., Hamers, R. J., & Orr, G. (2020). 

Preferential interactions of primary amine-

terminated quantum dots with membrane 

domain boundaries and lipid rafts revealed with 

nanometer resolution. Environmental Science: 

Nano, 7(1), 149-

161. https://doi.org/10.1039/c9en00996e  

Merquiol, L., Romano, G., Ianora, A., & D’Ambra, I. 

(2019). Biotechnological applications of 

scyphomedusae. Marine Drugs, 17(11), 

604. https://doi.org/10.3390/md17110604   

Nguyen, Y., Chang, H., Hsieh, M., Santos, I. D., 

Chen, S., Hsieh, Y., & Hofmann, M. (2020). 

Characterizing carrier transport in 

nanostructured materials by force-resolved 

microprobing. Scientific 

Reports, 10(1). https://doi.org/10.1038/s41598-

020-71147-y  

Nimkar, A., Bergman, G., Ballas, E., Tubul, N., 

Levi, N., Malchik, F., Kukurayeve, I., 

Chae, M. S., Sharon, D., Levi, M., Shpigel, N., 

Wang, G., & Aurbach, D. (2023). Polyimide 

compounds for post‐lithium energy storage 

applications. Angewandte 

Chemie, 135(50). https://doi.org/10.1002/ange.

202306904   

Palenzuela, M. d., López de Lerma, N., Sánchez-

Suárez, F., Martínez-García, R., Peinado, R. A., 

& Rosal, A. (2023). Aroma composition of 

wines produced from grapes treated with 

organic amendments. Applied Sciences, 13(14), 

8001. https://doi.org/10.3390/app13148001  

Patiño-Ruiz, D. A., Meramo-Hurtado, S. I., González-

Delgado, Á. D., & Herrera, A. (2021). 

Environmental sustainability evaluation of iron 

oxide nanoparticles synthesized via green 

synthesis and the Coprecipitation method: A 

comparative life cycle assessment study. ACS 

Omega, 6(19), 12410-

12423. https://doi.org/10.1021/acsomega.0c052

46  

Pavlovskii, A. A., Pushnitsa, K., Kosenko, A., 

Novikov, P., & Popovich, A. A. (2022). Organic 

anode materials for lithium-ion batteries: Recent 

progress and challenges. Materials, 16(1), 

177. https://doi.org/10.3390/ma16010177  

Phang, Y. L., Jin, J., Zhang, F., & Wang, Y. (2024). 

Radical hydroboration for the synthesis of 

organoboron compounds. Chemical 

Communications, 60(32), 4275-

4289. https://doi.org/10.1039/d4cc00398e  

Rashid, F. L., Hashim, A., Dulaimi, A., Hadi, A., 

Ibrahim, H., Al-Obaidi, M. A., & Ameen, A. 

(2024). Enhancement of Polyacrylic 

acid/Silicon carbide Nanocomposites’ optical 

properties for potential application in renewable 

energy. Journal of Composites Science, 8(4), 

123. https://doi.org/10.3390/jcs8040123  

Saavedra, E. L., & Osma, J. F. (2024). Impact of 

Nanoparticle additions on life cycle assessment 

(LCA) of ceramic tiles 

production. Nanomaterials, 14(11), 

910. https://doi.org/10.3390/nano14110910  

Saleem, H., & Zaidi, S. J. (2020). Developments in the 

application of nanomaterials for water treatment 

and their impact on the 

environment. Nanomaterials, 10(9), 

1764. https://doi.org/10.3390/nano10091764  

Santana, J., Fraga, S., Zanatta, M., Martins, M., & 

Pires, M. (2021). Characterization of organic 

compounds and drugs in sewage sludge aiming 

for agricultural recycling. Heliyon, 7(4), 

e06771. https://doi.org/10.1016/j.heliyon.2021.

e06771  

Tang, Z., Cheng, P., Liu, P., Gao, Y., Chen, X., & 

Wang, G. (2023). Tightened 1D/3D carbon 

heterostructure infiltrating phase change 

materials for solar–thermoelectric energy 

harvesting: Faster and better. Carbon 

Energy, 5(6). https://doi.org/10.1002/cey2.281  

Tariq, S., Ali, H., & Akram, M. (2020). Thermal 

applications of hybrid phase change materials: A 

critical review. Thermal Science, 24(3 Part B), 

2151-

2169. https://doi.org/10.2298/tsci190302112t   

Tong, Y., Li, L., Liu, J., & Li, Y. (2019). Preparation 

and characterization of flexible, free‐standing, 

and easy‐fabricating BaTiO<sub>3</sub>‐

p(vdf‐CTFE) dielectric 

nanocomposite. Polymer Composites, 40(12), 

4742-4752. https://doi.org/10.1002/pc.25342   

Tripathy, J., Mishra, A., Pandey, M., Thakur, R. R., 

Chand, S., Rout, P. R., & Shahid, M. K. (2024). 

https://doi.org/10.1039/d3ra05752f
https://doi.org/10.3390/polym13203547
https://doi.org/10.1021/acsagscitech.3c00018
https://doi.org/10.1021/acsagscitech.3c00018
https://doi.org/10.1039/c9en00996e
https://doi.org/10.3390/md17110604
https://doi.org/10.1038/s41598-020-71147-y
https://doi.org/10.1038/s41598-020-71147-y
https://doi.org/10.1002/ange.202306904
https://doi.org/10.1002/ange.202306904
https://doi.org/10.3390/app13148001
https://doi.org/10.1021/acsomega.0c05246
https://doi.org/10.1021/acsomega.0c05246
https://doi.org/10.3390/ma16010177
https://doi.org/10.1039/d4cc00398e
https://doi.org/10.3390/jcs8040123
https://doi.org/10.3390/nano14110910
https://doi.org/10.3390/nano10091764
https://doi.org/10.1016/j.heliyon.2021.e06771
https://doi.org/10.1016/j.heliyon.2021.e06771
https://doi.org/10.1002/cey2.281
https://doi.org/10.2298/tsci190302112t
https://doi.org/10.1002/pc.25342


Copyright © 2024. IJBR Published by Indus Publishers 
This work is licensed under a Creative Common Attribution 4.0 International License. 

 
 

 
Page | 279  

Usage of Organic Compounds and Nanoparticles in Everyday Life  Nawaz et al., 

IJBR   Vol. 3   Issue. 1   2025 

Advances in nanoparticles and Nanocomposites 

for water and wastewater treatment: A 

review. Water, 16(11), 

1481. https://doi.org/10.3390/w16111481  

Wu, F., Zhou, Z., & Hicks, A. L. (2019). Life cycle 

impact of titanium dioxide Nanoparticle 

synthesis through physical, chemical, and 

biological routes. Environmental Science & 

Technology, 53(8), 4078-

4087. https://doi.org/10.1021/acs.est.8b06800  

Zhang, B., Chen, H., Hu, Q., Jiang, L., Shen, Y., 

Zhao, D., & Zhou, Z. (2021). CelluMOFs: 

Green, facile, and flexible metal‐organic 

frameworks for versatile applications. Advanced 

Functional 

Materials, 31(43). https://doi.org/10.1002/adfm

.202105395  

Zhang, M., Zhang, Y., Huang, W., & Zhang, Q. (2020). 

Recent progress in calix [n] quinone (n= 4, 6) 

and pillar [5] quinone electrodes for secondary 

rechargeable batteries. Batteries & 

Supercaps, 3(6), 476-

487. https://doi.org/10.1002/batt.202000038  

Zhang, S., Ke, M., Li, L., Chen, K., Hicks, A., Wu, F., & 

You, J. (2022). UV-dependent freshwater effect 

factor of nanoscale titanium dioxide for future 

life cycle assessment application. Integrated 

Environmental Assessment and 

Management, 19(3), 578-

585. https://doi.org/10.1002/ieam.4686

  

 

  

 

 

https://doi.org/10.3390/w16111481
https://doi.org/10.1021/acs.est.8b06800
https://doi.org/10.1002/adfm.202105395
https://doi.org/10.1002/adfm.202105395
https://doi.org/10.1002/batt.202000038
https://doi.org/10.1002/ieam.4686

