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Human health care and environmental preservation are two 

interconnected aspects of modern life. Synthetic organic compounds 

have significantly contributed to various industries, including 

agriculture and cosmetics, offering notable benefits. However, these 

compounds also pose risks to human health and environmental 

sustainability. This study aims to review synthetic organic compounds 

from multiple perspectives, comprehensively understanding their 

toxicological impacts and focusing on their potential risks to human 

health and the environment while exploring safer alternatives and 

mitigation strategies. A literature review approach was employed by 

sourcing primary articles using keywords related to synthetic organic 

compounds and their impacts. Databases such as PubMed, Google 

Scholar, ResearchGate, and Elsevier were utilized, alongside more than 

50 secondary sources, for in-depth analysis. The findings highlight the 

potential adverse effects of exposure to these compounds and evaluate 

existing regulatory measures, underscoring the urgent need for 

enhanced strategies to mitigate associated risks. By emphasizing the 

principles of green chemistry, this review advocates for sustainable 

practices to reduce long-term contamination, thus protecting human 

health and the environment. This study contributes to nursing and 

health science by raising awareness about toxic exposures to synthetic 

compounds daily and offers valuable insights to inform policy 

frameworks and practical interventions. These insights aim to minimize 

health risks while supporting nurses’ roles in health promotion and 

disease prevention, enhancing their capacity to effectively address 

environmental and chemical health concerns. 
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1. INTRODUCTION 

In our modern world, the pervasive use of synthetic organic compounds has brought about numerous 

conveniences and advancements across various industries (Geyer, 2020). From preservatives in our food 

to solvents in industrial applications, these chemicals have become indispensable. However, their 

widespread use has also raised significant concerns regarding their potential adverse effects on human 

health and the environment (FoodSafety4EU, 2022; WHO, 2023). As these compounds permeate various 

facets of our lives, understanding their toxicological implications becomes imperative. 

Nurses are pivotal in mitigating the health risks (Al-Shahri et al., 2024) associated with synthetic 

organic compounds (SOCs) through comprehensive patient education. By informing patients about 

potential sources of SOCs exposure, such as specific personal care products, household cleaners, and 
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processed foods, nurses can empower individuals to make informed choices that reduce their contact with 

these chemicals. Recent studies have demonstrated that interventions focusing on reducing the use of 

products containing synthetic phenols, glycol ethers, and phthalates can effectively lower biomarker 

concentrations of these substances in the body (Rousseau et al., 2022; Yang et al., 2023) 

In clinical settings, nurses are instrumental in implementing and advocating for stringent 

decontamination protocols to protect both patients and healthcare workers from chemical exposures (Hill, 

2024; Shaban et al., 2024). Ensuring thorough decontamination prior to medical interventions is crucial 

when dealing with individuals exposed to hazardous chemicals (Downing, 2009). Additionally, nurses 

should advocate for the use of less toxic alternatives and the adoption of green chemistry principles 

(Tickner et al., 2021) within healthcare facilities to minimize the presence of harmful SOCs. 

Furthermore, nurses should engage in holistic assessments that consider environmental factors 

contributing to patient health (Fu et al., 2020). By incorporating environmental health into patient 

evaluations, nurses can identify potential SOCs exposures and provide tailored interventions. Holistic 

nursing practices emphasize the importance of addressing environmental health concerns, recognizing 

that exposure to environmental toxins can significantly impact overall well-being (Izah et al., 2023; 

Moghbeli et al., 2024). Through such comprehensive care, nurses can play a critical role in reducing the 

health impacts of SOCs on their patients. 

In recent years, the impact of chemical additives in food has become a growing area of concern. 

Studies have linked certain preservatives and colorants to adverse health effects, including allergic 

reactions and long-term health risks such as cancer and neurotoxicity (WHO, 2023). For example, 

synthetic food dyes have been associated with hyperactivity in children, leading to calls for stricter 

regulations and the adoption of natural alternatives (Mota et al., 2023). 

Occupational exposure to hazardous chemicals is another critical issue, with workers in industries 

such as manufacturing and agriculture facing elevated risks (ILO, 2021). Chronic exposure to certain 

solvents and pesticides has been linked to respiratory issues, neurological disorders, and even cancer 

(Anderson & Meade, 2014; ILO, 2021). These health risks underscore the need for stringent workplace 

safety regulations and the promotion of safer chemical alternatives. 

The use of solvents, particularly in industrial and laboratory settings, presents significant health and 

environmental challenges. Volatile organic compounds (VOCs) released from solvents contribute to air 

pollution and pose direct health risks to individuals through inhalation (David & Niculescu, 2021; Duan 

et al., 2023). Innovations in green chemistry have led to the development of less toxic and more 

sustainable solvents, yet widespread adoption remains a challenge (Dwivedi et al., 2021). 

Pesticides, while crucial for modern agriculture, have far-reaching environmental and health 

impacts. The persistence of these chemicals in the environment leads to contamination of soil and water, 

affecting both wildlife and human populations (Kaur & Garg, 2014; Pathak et al., 2022). Recent 

regulatory measures aim to mitigate these risks, but the effectiveness of these regulations varies widely 

across regions (Pathak et al., 2022). 

Cosmetic products, often overlooked in toxicological discussions, contain a myriad of synthetic 

chemicals that can have detrimental effects (Johnson et al., 2022). Ingredients such as phthalates, 

parabens, and formaldehyde releasers have been scrutinized for their potential endocrine-disrupting and 

carcinogenic properties (Bilal et al., 2020). Increased consumer awareness has driven demand for safer, 

non-toxic beauty products (Faber, 2020). 

The abuse of synthetic drugs represents another alarming facet of chemical toxicity. Novel 

psychoactive substances (NPS) are continually emerging, often circumventing existing drug laws and 

posing severe health risks (Santos et al., 2024). Addressing this issue requires robust legal frameworks 

and public health strategies. 

This research aims to review synthetic organic compounds from a variety of perspectives in order to 

provide a comprehensive overview of their toxicological impacts, focusing on understanding their 

potential risks to human health and the environment and exploring strategies for safer alternatives and 

mitigation measures. By examining current research and regulatory efforts, we highlight the importance 

of adopting green chemistry principles and sustainable practices to safeguard human health and the 

environment. 

 

2. METHOD 

This article employs a literature review approach by analyzing primary and secondary sources using 

content analysis. The process involved several steps to ensure a comprehensive review. First, a keyword 

selection was conducted using terms such as synthetic organic compounds, chemical additives, food 

additives, cosmetics safety, drugs of abuse, solvent toxicity, pesticide exposure, environmental 

contamination, toxic substances, public health risks, green chemistry, health, and environment. Next, 

search engines and databases, including PubMed, Google Scholar, ResearchGate, and Elsevier, were 

utilized to retrieve relevant peer-reviewed articles, reports, and abstracts. Additionally, reputable websites 

containing articles and reports were reviewed to ensure broad topic coverage by employing Google to 

find supplementary materials. 
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Over 50 scientific articles were studied and cited to deepen the analysis and provide a detailed and 

balanced perspective on the topic. Foundational toxicological knowledge was further supplemented by 

referring to secondary sources, such as "Casarett and Doull's Toxicology: The Basic Science of Poisons 

(8th edition)," to enhance understanding of toxicology principles. Finally, integrating both primary and 

secondary sources allowed for a comprehensive examination of synthetic organic compounds' health risks 

and environmental impacts, alongside current regulatory strategies. This methodology ensured a well-

rounded discussion, offering valuable insights into health science and environmental studies. 

 
3. RESULTS AND DISCUSSION 

3.1. Chemical Additives in Food 

Chemicals are incorporated into food products for a variety of purposes, each serving a specific role 

in enhancing or maintaining the quality, safety, and appeal of the food. These additives are carefully 

selected and regulated to ensure that they do not pose harm to consumers (Sambu et al., 2022; WHO, 

2023). Table 1 summarizes the major reasons for adding chemicals to food (McGraw-Hill Education, 

2013; Thorne, 2019). 

 

Table 1 

Reasons for Chemical Additives in Food and Explanation 

Sources: Sambu et al. (2022); McGraw-Hill Education (2013) 

 

Food additives, while serving important roles in preserving, flavoring, and enhancing the appearance 

of food, come with potential risks. These include allergic reactions and sensitivities in some individuals, 

potential links to hyperactivity in children, concerns about carcinogenicity and long-term health effects, 

metabolic issues related to certain additives, gastrointestinal disturbances, headaches, and intolerance 

(Thorne, 2019). Excessive salt intake from sodium-based additives can impact blood pressure and heart 

health, and toxicity can occur when additives are consumed in high quantities. While regulatory agencies 

(Sambu et al., 2022; WHO, 2023) establish safety guidelines, individuals may benefit from reading food 

labels, avoiding additives they are sensitive to, and consulting healthcare professionals for personalized 

guidance. Figure 1, gives an outlook of the major organic chemicals used as food additives. 

 

 

No. 
Reasons for Chemical 

Additives in Food 
Explanation 

1. Preservatives • To extend the shelf life of food products by preventing 

the growth of bacteria, fungi, or oxidative reactions. 

• Anti-bacterial preservatives inhibit the growth of 

harmful microorganisms, ensuring that the food 

remains safe for consumption. 

• Antioxidants protect against the deterioration of fats 

and oils, which can lead to rancidity, by reducing the 

harmful effects of oxygen exposure. 

2. To modify the physical 

characteristics of food 
• Certain additives aid in emulsifying, thickening, 

stabilizing, or even preventing crystallization. 

• These modifications can enhance the texture, 

appearance, and overall quality of the final product. 

3. Taste Enhancement • This may include sweeteners to add sweetness without 

the calories of sugar, or flavor enhancers to improve 

the overall taste experience.  

• Such additives contribute to the palatability of the 

product. 

4. Color • They can make food more visually appealing, which is 

essential in the marketing and consumer acceptance of 

many products. 

• Coloring agents, both natural and synthetic, are added 

to achieve desired shades and hues. 

5. Odor • Changing the odor of food can be important in 

ensuring that the product is appetizing to consumers.  

• Some additives are used to enhance or modify the 

aroma of food, making it more enticing. 
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Figure 1 

Various Organic Chemicals Used as Food Additives. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

It is important to note that regulatory agencies, such as the Food and Drug Administration (FDA) in 

the United States, and their counterparts in other countries, rigorously evaluate and approve food 

additives for safety. Extensive testing is conducted to ensure that these additives are safe for consumption, 

and they are subject to ongoing monitoring. In general, food additives have been found to be safe when 

used within established guidelines, however, it is essential to use them in accordance with recommended 

levels and for their intended purposes to ensure their safety. 

 

3.2. Chemicals in the Workplace 

For centuries the work environment has played a significant role in the occurrence of adverse human 

health effects due to chemical and biological hazards. There was a general awareness of the toxic nature 

of mining, smelting, and metallurgy exposures as indicated in the early writings of Agricola and 

Paracelsus (Thorne, 2019). 

Diseases that originate in occupational settings typically result from exposure primarily through 

inhalation, ingestion, or dermal absorption. In most workplace scenarios, the primary focus is on the 

potential inhalation of harmful substances. Inhalation exposures can manifest in various forms, including 

gases, vapors, liquid aerosols, particulate aerosols, fumes, and combinations thereof. Dermal exposures 

are equally significant, stemming from air-dispersed substances, liquid splashes on the skin, immersion 

incidents, or contact during material handling (Anderson & Meade, 2014). 

Many industries rely on synthetic chemicals for manufacturing processes, which can expose workers 

to hazardous substances. Occupational exposure to chemicals like heavy metals, carcinogens, and volatile 

organic compounds can lead to long-term health issues, including respiratory problems, cancer, and organ 

damage (McGraw-Hill Education, 2013). 

Moreover, the International Agency for Research on Cancer (IARC) identifies certain agents that 

have been carcinogenic to humans upon exposure. This list includes agents such as asbestos, arsenic, 

benzene, vinyl chloride, and coal tars (Ahmed et al., 2022; Naghibzadeh-Tahami et al., 2022). 

Hence, strict workplace safety regulations and education about proper handling and protective 

measures are crucial for mitigating these risks. 

 

3.3. Solvents 

The term "solvent" encompasses a category of liquid organic compounds with varying degrees of fat 

solubility and volatility (Chang, 2020). These characteristics, in combination with their small molecular 

size and lack of electrical charge, predominantly render inhalation as the primary pathway for solvent 

exposure. Furthermore, these features facilitate efficient absorption through the lungs, gastrointestinal 

(GI) tract, and skin (A. Zhang et al., 2020; S. Zhang et al., 2023). Figure 2 shows the four main 

determinants of solvent’s inherent toxicity. 

Preservatives 

• Butylated 

hydroxyanisol

e  

• Ascorbic acid 

• Methyl p - 

benzoic acid  

• Propionates 

Processing Aids 

• Calcium silicate  

• Sodium aluminosilicate 

• Propylene glycol  

• Monoglycerides 

• Gum ghatti  

Organic Chemicals Used as Food Additives 

Flavor and Taste 

Modification 

• Saccharin  

• Mannitol  

• Aspartame 

• Piperonal  

 

Color Modification 

• Tartrazine (FD&C 

yellow5)  

• Sunset yellow 

Nutritional 

Supplements 

• Thiamin  

• Vitamin D3 

• Alanine  

• Aspartic acid 
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Almost everyone is exposed to solvents in their day-to-day lives. Comprehensive investigations of 

both indoor and outdoor air quality, exemplified by initiatives like the Environmental Protection Agency's 

Total Exposure Assessment Methodology (TEAM) and the National Human Exposure Assessment 

Survey (NHEXAS) studies, consistently reveal that exposure to airborne solvents is an inevitable 

occurrence (Robertson et al., 1999). Solvent exposure through drinking water is prevalent, primarily 

stemming from the release of solvents into surface and groundwater systems, as well as the presence of 

disinfection by-products. These by-products include chloroform (CHCl3), an animal carcinogen, as well 

as trichloroacetic acid (TCA) and dichloroacetic acid (DCA).  

 

Figure 2 

The Four Main Determinants of Solvent’s Inherent Toxicity 

 

 

 

 

 

 

 

 

 

 

 

 

 

Industrial solvents, such as benzene, toluene, and xylene (Soleimani, 2020), pose serious health risks 

(Ullah et al., 2024). Long-term exposure can lead to neurological damage, respiratory issues, and even 

cancer. Proper ventilation, personal protective equipment, and the substitution of less harmful alternatives 

are effective strategies to reduce solvent-related health hazards. 

Solvent Abuse: The term “Solvent abuse” involves individuals intentionally inhaling vapor 

concentrations to mimic alcohol intoxication, achieved through methods such as "sniffing," aerosol 

spraying, "bagging," or “huffing”  (Hannigan & Bowen, 2010; McGraw-Hill Education, 2013). 

 

3.4. Pesticides 

Pesticides are chemical substances used to control, repel, or eliminate various pests that can damage 

crops, harm livestock, or pose health risks to humans. Synthetic organic compounds play a crucial role in 

the formulation of pesticides, as they are designed to target specific pests or unwanted organisms while 

minimizing harm to non-target species (Ahmad et al., 2024). These compounds are synthesized through 

chemical processes and are often tailored to enhance their effectiveness in pest control (Sparks et al., 

2021). 

Synthetic pesticides are widely used in agriculture to protect crops, but their residues can end up in 

our food supply and pose health risks (Benbrook et al., 2021). Some pesticides have been linked to 

chronic health issues like cancer, developmental disorders, and endocrine disruption. Figure 3 illustrates 

different classes of synthetic organic compounds used as pesticides and their potential effects (Araújo et 

al., 2023; C et al., 2023; Damalas & Eleftherohorinos, 2011). 

DDT, the widely recognized insecticide, consists of various isomers, with p,p'-DDT responsible for 

its insecticidal properties. It exhibits moderate acute oral toxicity with an LD50 of about 250 mg/kg. 

Dermal absorption of DDT is limited and poses low risks, with LD50 values exceeding 1000 mg/kg. In 

humans, oral doses of 10–20 mg/kg lead to illness, but accidental ingestion of up to 285 mg/kg rarely 

results in fatalities (McGraw-Hill Education, 2013; McInnes et al., 2023). DDT is distributed throughout 

the body, with the highest concentrations in adipose tissue. It is slowly metabolized, primarily forming 

DDE, DDD, and DDA, with excretion through bile, urine, and milk (Keswani et al., 2022). 

Pesticide exposure can happen through ingestion, skin contact, or inhalation. High oral doses, which 

can lead to severe poisoning or death, result from intentional or accidental pesticide ingestion. Accidental 

ingestion often occurs due to improper pesticide storage. In contrast, chronic low doses are typically 

consumed by the general population as pesticide residues in food or contaminants in drinking water (El-

Nahhal & El-Nahhal, 2021). 

In 1990, the World Health Organization (WHO) had reported approximately three million hospital 

admissions due to pesticide poisoning annually, leading to approximately 220,000 fatalities  (Daraban et 

al., 2023; Masood et al., 2024; McGraw-Hill Education, 2013) 

 

 

 

The main determinants of a 

solvent’s inherent toxicity 

1. Number of carbon atoms 

2. Whether it is saturated or has 

double or triple bonds between 

adjacent carbon atoms 

3. Its configuration (i.e., straight chain, 

branched chain, or cyclic) 

4. The presence of functional groups. 
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Figure 3 

Different Classes of Synthetic Organic Compounds Used in Pesticides 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4 

Effects of Pesticide Toxicity 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Different Classes of Synthetic Organic Compounds used in Pesticides 

Organophosphates 

These pesticides interfere with the nervous system of pests by inhibiting acetylcholinesterase, an enzyme 
responsible for transmitting nerve signals. They are effective against a wide range of pests, but they can also be 
toxic to humans and non-target organisms. Example: Malathion 

Pyrethroids 

Pyrethroids are synthetic chemicals that mimic the natural insecticidal properties of pyrethrins, which are derived 

from chrysanthemum flowers. They affect the nervous system of insects and are commonly used in household 

insecticides. Example: Permethrin 

Neonicotinoids 

These pesticides act on the nervous system of pests by targeting nicotinic acetylcholine receptors. They are widely 

used in agricultural pest control but have been linked to pollinator declines and environmental concerns. Example: 

Imidacloprid 

Herbicides 

While not insecticides, herbicides are another important category of synthetic organic compounds used to control 

unwanted plants (weeds). They disrupt plant growth and development, helping to protect crops from competition. 

Example: Glyphosate, Atrazine 

Fungicides 

Fungicides are synthetic compounds designed to prevent or control fungal diseases in crops. They work by 

inhibiting fungal growth and reproduction. Example: Difenoconazole, Mancozeb 

Organochlorines 

Organochlorines are synthetic chemicals with carbon, hydrogen, and chlorine atoms. They were widely used in 

various applications, including pesticides and plastics. Concerns arise from their persistence in the environment 
and health risks.  

Examples are DDT and PCBs. Due to adverse effects, many are now restricted or banned, but their long-lasting 

presence remains an environmental and health challenge. 

Effects of Pesticide Toxicity 

Acute Poisoning: Pesticide exposure can lead to immediate and severe health effects, such as 
nausea, vomiting, dizziness, and in extreme cases, seizures or even death. 

Chronic Health Effects: Long-term exposure to low levels of pesticides can lead to chronic 
health issues, including cancer, reproductive problems, and neurological disorders. 

Respiratory Effects: Inhaling pesticide vapours or particles can lead to respiratory 

problems, including coughing, wheezing, and difficulty breathing. 

HEALTH 

ENVIRONMENTAL 

• Pesticides can have harmful effects on non-target organisms, including wildlife, 

aquatic life, and beneficial insects. 

• Pesticide residues can contaminate soil, water, and air, affecting ecosystems and 

human health. 

Bioaccumulation and Biomagnification: Bioaccumulation is the process where pesticides and their residues accumulate in 

an individual organism's tissues over time. As they move up the food chain, these accumulated pesticides become more 
concentrated in top predators, a phenomenon known as biomagnification. For example, in aquatic ecosystems, fish can 

accumulate pesticides from water, and when birds or humans consume these fish, the pesticides become more concentrated 

in their tissues. The classic example is the biomagnification of DDT in raptors, which led to thinner eggshells and population 

declines in species like the bald eagle. 
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The figure 4 explains the various health and environmental effects of pesticide toxicity (Lushchak et 

al., 2018). It also elaborates the phenomenon of bioaccumulation and biomagnification as adverse effects 

on the environment (Kesic et al., 2021). 

The use of synthetic organic compounds in pesticides has raised environmental and health concerns 

(Rani et al., 2021). Pesticides can have unintended consequences, including harming non-target species, 

contaminating soil and water, and leading to pesticide resistance in pests. As a result, there is ongoing 

research and development of more environmentally friendly and sustainable pest control methods, 

including the use of biological controls and integrated pest management strategies (Baker et al., 2020; 

Deguine et al., 2021; Frank et al., 2022). At the same time, the promotion of integrated pest management 

and organic farming practices can help reduce reliance on synthetic pesticides. 

 

3.5. Cosmetics 

Cosmetic products often contain synthetic chemicals like parabens, phthalates, and formaldehyde-

releasing preservatives. Prolonged use of such products can lead to skin irritation, allergies, and potential 

long-term health concerns (Alnuqaydan, 2024; Halla et al., 2018; Panico et al., 2019).  Table 2 shows 

various synthetic organic toxic compounds in cosmetics and their potential toxicities. 

 

Table 2 

Synthetic Organic Toxic Compounds in Cosmetics and Their Potential Toxicities 

No. 
Synthetic Organic Toxic 

Compounds in Cosmetics 
Examples Toxic Effects 

1.  Parabens Methylparaben, 

Propylparaben 

Potential links to endocrine 

disruption, breast cancer, 

reproductive issues, and hormonal 

imbalances. 

2.  Phthalates Diethyl Phthalate, 

Dibutyl Phthalate 

Linked to reproductive and 

developmental issues, endocrine 

disruption, and hormone imbalances. 

3.  Formaldehyde DMDM Hydantoin, 

Imidazolidinyl Urea 

Classified as a human carcinogen, 

and may cause skin irritation and 

allergic reactions. 

4.  Heavy Metals Lead, Cadmium Accumulation can affect the nervous 

system and potentially lead to various 

health issues, with lead being linked 

to neurotoxicity. 

5.  Coal Tar Dyes P-phenylenediamine Associated with skin sensitization, 

allergies, and potential 

carcinogenicity. 

6.  Sunscreen Chemicals Oxybenzone, Octinoxate Oxybenzone may cause skin 

irritation, and allergies, and has 

environmental concerns regarding 

coral reefs. 

Sources: Kaushik et al. (2023); Barrett (2005) 

 

Based on Table 2, various synthetic organic toxic compounds used in cosmetics are: a) Parabens. 

Parabens are synthetic preservatives commonly used in cosmetics to prevent the growth of 

microorganisms. They are under scrutiny due to their potential endocrine-disrupting properties and 

associations with health concerns. b) Phthalates. Phthalates are plasticizers used in cosmetics to enhance 

flexibility and durability. Some phthalates, such as diethyl phthalate (DEP), have been linked to potential 

health risks, including reproductive and developmental issues. c) Formaldehyde. Formaldehyde and its 

releasing compounds are used as preservatives in cosmetics. Formaldehyde is a known human 

carcinogen, and its presence in cosmetics is regulated due to health concerns. d) Heavy Metals (e.g., 

Lead, Cadmium). Some cosmetics may contain heavy metals as impurities or contaminants, such as lead 

in lipstick or cadmium in coloring agents. These metals can pose health risks if ingested or absorbed 

through the skin. e) Coal Tar Dyes: Coal tar dyes are synthetic colorants used in cosmetics, particularly in 

hair dyes and some lipsticks. They have been associated with potential carcinogenicity and may trigger 

allergic reactions in some individuals. 

The regulatory agencies, such as the U.S. Food and Drug Administration (FDA) and the European 

Union, set guidelines and restrictions on the use of synthetic organic compounds in cosmetics to ensure 

their safety (Manful et al., 2024; Rathee et al., 2023). However, consumers are encouraged to read 

ingredient labels and be aware of their sensitivities to certain compounds. Additionally, the cosmetic 
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industry is continuously working to develop safer and more environmentally friendly alternatives to these 

synthetic chemicals. 

 

3.6. Drugs of Abuse 

Drugs of abuse often contain synthetic organic compounds designed to produce mind-altering 

effects, leading to addiction and a range of health risks (Nawi et al., 2021; Santos et al., 2024). These 

substances are created with the intent of imitating the effects of naturally occurring drugs, but their 

synthetic nature can make them especially potent and unpredictable. Recreational drugs, such as synthetic 

cannabinoids and opioids, are highly toxic substances (Alves et al., 2020; Bukke et al., 2021). These 

drugs can lead to addiction, overdose, and various physical and mental health issues.  

Synthetic organic toxic compounds in drugs of abuse present significant risks to users, each with 

distinct toxic effects. Synthetic cannabinoids, designed to mimic natural marijuana, can induce severe 

anxiety, paranoia, hallucinations, and seizures, with a high potential for addiction and adverse mental 

health outcomes (Cohen & Weinstein, 2018). Synthetic cathinones, often sold as "bath salts," are 

stimulants that can cause extreme agitation, paranoia, delirium, and violent behavior, posing a high risk of 

addiction and health complications (Riley et al., 2020). Synthetic opioids, including fentanyl analogs, are 

potent pain relievers that carry a high risk of overdose and respiratory depression, with even small 

amounts potentially being lethal (Patocka et al., 2024). Methamphetamine, a powerful stimulant, can lead 

to severe dental issues, cardiovascular problems, cognitive impairments, and addiction with chronic use 

(Edinoff et al., 2022). Synthetic hallucinogens, like NBOMe compounds, mimic LSD but can result in 

extreme hallucinations, paranoia, and a risk of self-harm (Schifano et al., 2023). Lastly, synthetic 

stimulants, such as MDPV and Alpha-PVP, produce effects similar to cocaine or amphetamines, leading 

to extreme agitation, paranoia, and cardiovascular issues, with a significant risk of addiction and overdose 

(Ciucă Anghel et al., 2023). 

Understanding the dangers associated with synthetic organic compounds used in drugs of abuse is 

essential for public awareness and prevention efforts. These substances can lead to serious health 

consequences, including addiction, mental health issues, and even fatal overdose, making it crucial to 

address the challenges they pose. Hence, effective substance abuse prevention and treatment programs, 

coupled with harm reduction strategies, are crucial for addressing this public health crisis. 

 

3.7. Recent Research Trends 

Recent research trends in the field of synthetic organic toxicological compounds have been focused 

on several key areas, driven by advancements in technology, increasing environmental concerns, and the 

need for a better understanding of the impact of these compounds on human health and the environment 

(Khan et al., 2022). 

a) Emerging Contaminants. Researchers are actively investigating the presence and effects of 

emerging contaminants, such as per- and polyfluoroalkyl substances (PFAS), pharmaceuticals, and 

personal care products in the environment. These compounds can have long-lasting ecological and health 

impacts (Khan et al., 2022). b) Nanotoxicology. With the rise of nanotechnology, there's a growing 

interest in understanding the potential toxicity of engineered nanoparticles. Researchers are exploring the 

effects of nanoparticles on biological systems, including the development of safe nanomaterials (Kahru & 

Mortimer, 2021). c) Toxicogenomic. The integration of genomics and toxicology is leading to a better 

understanding of how specific genes and genetic pathways are affected by exposure to synthetic 

compounds (Singh et al., 2023). This allows for more precise risk assessment. d) Environmental Risk 

Assessment. There is a growing emphasis on assessing the environmental risks posed by synthetic 

compounds, including the impact on ecosystems, biodiversity, and the potential for bioaccumulation and 

biomagnification (Mitra et al., 2022). e) Public Awareness and Policy. The interaction between scientific 

research, public awareness, and policy development is a growing trend. Research findings play a crucial 

role in influencing regulatory decisions and public perception of synthetic toxic compounds (Jangjou et 

al., 2023; Marx-Stoelting et al., 2023). 

Recent research in the realm of synthetic organic toxicological compounds has witnessed a dynamic 

and transformative evolution. As we continue to unlock the secrets of synthetic organic compounds, these 

research trends empower us with knowledge and insight, steering us toward responsible and informed 

actions that protect both human health and our fragile environment. 

 
4. CONCLUSION 

Synthetic organic compounds are a double-edged sword, offering convenience and innovation but 

also presenting significant risks to human health and the environment. Mitigating these risks necessitates 

a multifaceted approach, involving stricter regulation, safer alternatives, and greater consumer awareness. 

Public advocacy and education play a pivotal role in promoting safer practices and products across 

various industries, ultimately contributing to a healthier and more sustainable future. 

This review contributes to the scientific discourse by offering a comprehensive analysis of the 

toxicological effects of synthetic compounds found in food additives, cosmetics, solvents, pesticides, and 
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drugs of abuse. This article provides a foundation for policy discussions and practical interventions to 

reduce the health and environmental risks associated with these substances by evaluating current research 

trends and regulatory frameworks. Raising awareness among the general public is crucial in addressing 

the risks posed by synthetic organic compounds. Educating consumers about these substances' potential 

health hazards and environmental impact empowers them to make safer, more informed choices in their 

daily lives. 

This review underscores the critical role of nursing in mitigating the health impacts of synthetic 

organic compounds. Nurses, as patient educators and advocates, are essential in disseminating knowledge 

about the risks associated with these substances and promoting behavioural changes that prioritize safety. 

By incorporating the findings of this review into nursing practice, healthcare providers can enhance 

patient education efforts, particularly in vulnerable populations, to reduce exposure to harmful chemicals. 

Moreover, this review supports the development of nursing interventions to prevent diseases linked to 

toxic exposures and strengthen public health initiatives. 

The study also emphasizes the importance of green chemistry principles in fostering sustainable 

development. However, the limitations of this research should also be acknowledged. While the article 

draws on a wide range of sources, some areas, such as long-term epidemiological studies and region-

specific regulatory practices, may not be fully addressed due to the scope of available literature. Future 

research is needed to explore emerging synthetic compounds and their impact in greater depth and track 

the effectiveness of implemented regulatory measures over time. By integrating nursing and health 

science insights, this review offers practical strategies for improving public health and environmental 

sustainability. 
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