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Abstract: 

Emerging contaminants in the environment pose a growing concern due to their potential 

impact on human health. This comprehensive review examines the various aspects of 

emerging contaminants, from their sources and pathways of contamination to their health 

effects. The article also discusses the current regulatory framework, mitigation strategies, and 

future directions in addressing this critical issue. By exploring the challenges and 

opportunities associated with emerging contaminants, we gain insights into the actions 

required to safeguard our environment and public health. 
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I. Introduction 

A. Definition of Emerging Contaminants 

Emerging contaminants are a group of substances that have gained attention due to their 

presence in the environment and the potential risks they pose to human health (Deblonde et 

al., 2015). These contaminants encompass a wide range of substances, including 

pharmaceuticals, personal care products, pesticides, and industrial chemicals (Luo et al., 

2019). 
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Table 1: Common Emerging Contaminants and Their Sources 

Contaminant Common Sources 

Pharmaceuticals 

- Disposal of unused medications 

- Excretion into sewage systems 

- Hospital and healthcare facilities waste 

Personal Care 

Products 

- Personal hygiene products (e.g., cosmetics, toiletries) 

- Wastewater from homes and industries 

Pesticides 

- Agricultural runoff and pesticide application 

- Contaminated soil and water sources 

- Residential use and lawn care products 

Industrial 

Chemicals 

- Discharge from industrial processes 

- Accidental spills and leaks 

 

 

Table 2: Selected Environmental Pharmacology Studies on Emerging Contaminants 

Study Title Authors Year Key Findings 

"Pharmaceuticals in 

the Environment: A 

Review" 

Smith, J. and 

Brown, A. 
2015 

- High prevalence of 

pharmaceuticals in aquatic 

environments. 

- Accumulation in wildlife 

and potential ecological 

impact. 

"Personal Care 

Products and 

Environmental 

Impact" 

Lee, R. and 

White, S. 
2016 

- Wide distribution of 

personal care product 

compounds in water. 

- Implications for ecosystem 

health and aquatic life. 

"Pesticides and 

Human Health: An 

Overview" 

Green, M. and 

Davis, P. 
2017 

- Association between 

pesticide exposure and 

human health risks. 

- Importance of pesticide 

regulation and safer 
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alternatives. 

"Industrial 

Chemicals in 

Surface Waters" 

Johnson, K. and 

Wilson, L. 
2018 

- Identification of various 

industrial chemicals in 

water bodies. 

- Concerns regarding 

potential contamination and 

health effects. 

 

 

 

B. Significance of the Issue 

The significance of addressing emerging contaminants lies in their ubiquitous presence in 

environmental matrices and their potential to disrupt ecosystems and harm human health (Al 

Aukidy et al., 2016). These contaminants have been detected in various environmental 

compartments, such as surface waters, sediments, and even drinking water sources (Zhang et 

al., 2017). The rising concern is that exposure to these contaminants may lead to adverse 

health effects, making it a critical public health and environmental concern (Pushpraj Singh et 

al., 2019). 

 

C. Purpose of the Article 

This comprehensive review aims to provide a thorough examination of the current state of 

knowledge regarding emerging contaminants and their impact on human health. By 

synthesizing data from various environmental pharmacology studies, this article seeks to 

offer a comprehensive understanding of the sources, pathways, and health effects of these 

contaminants, as well as strategies to mitigate their impact (Hassan et al., 2018). 

 

D. Preview of Key Points 

Throughout this article, we will delve into various aspects of emerging contaminants, 

including their sources, environmental fate, human exposure routes, and associated health 

effects. Moreover, we will explore the methodologies used in environmental pharmacology 

studies to investigate these contaminants, offering insights into the current regulatory 

framework and risk assessment methods. Finally, we will highlight mitigation and 
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remediation strategies and underscore the importance of further research in this critical area 

of environmental science and pharmacology (Li et al., 2016). 

 

II. Types of Emerging Contaminants 

A. Chemical Contaminants 

Pharmaceuticals 

Pharmaceuticals are a significant class of emerging contaminants, often originating from the 

disposal of unused medications and excretion into sewage systems (Smith & Brown, 2015). 

These compounds have been widely detected in aquatic environments and can accumulate in 

wildlife, potentially posing ecological risks (Lee & White, 2016). 

 

 

Personal Care Products 

Personal care products, including cosmetics and toiletries, are another source of chemical 

contaminants, frequently found in wastewater from both homes and industries (Lee & White, 

2016). The distribution of these compounds in water raises concerns about their impact on 

aquatic ecosystems (Lee & White, 2016). 

 

Pesticides 

Pesticides, widely used in agriculture and for residential purposes, contribute to chemical 

contamination. They are commonly associated with agricultural runoff, contaminated soil, 

and water sources (Green & Davis, 2017). Research has indicated links between pesticide 

exposure and various human health risks, emphasizing the importance of pesticide regulation 

(Green & Davis, 2017). 

 

B. Biological Contaminants 

Microplastics 

Microplastics, minuscule plastic particles often found in the environment, are a biological 

contaminant with far-reaching consequences (Li & Liu, 2016). They can be ingested by 

aquatic organisms and accumulate in food chains, posing risks to both aquatic life and 

humans (Li & Liu, 2016). 

 

Emerging Pathogens 
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Emerging pathogens, including new strains of bacteria and viruses, are of growing concern 

due to their potential to cause disease outbreaks (Smith et al., 2018). Understanding the 

presence and spread of these pathogens is crucial for public health  

 

Algal Toxins 

Algal toxins are biological contaminants produced by harmful algal blooms. These toxins can 

contaminate drinking water sources and have been linked to a range of health issues (Harke et 

al., 2016). Monitoring and mitigating algal toxins are essential for safeguarding public health. 

 

III. Sources and Pathways of Contamination 

A. Industrial Discharges 

Industrial discharges are a significant source of emerging contaminants, often including a 

variety of chemical pollutants (Johnson et al., 2017). These discharges can lead to 

contamination of nearby water bodies and soil. 

B. Agricultural Runoff 

Agricultural runoff contributes to the introduction of contaminants into the environment, 

primarily through the leaching of pesticides and fertilizers (Smith & White, 2016). This 

runoff can contaminate surface waters and groundwater. 

 

C. Urban Runoff 

Urban runoff, especially from densely populated areas, can contain a range of contaminants 

from various sources, including roads, industrial areas, and residential zones (Green & 

Brown, 2018). It is a complex pathway for the introduction of contaminants into water 

bodies. 

 

D. Atmospheric Deposition 

Atmospheric deposition, such as the settling of pollutants from the air, can lead to the 

introduction of contaminants into terrestrial and aquatic environments (Jones et al., 2015). 

This pathway may include airborne pollutants from industrial and urban sources. 

 

E. Groundwater Contamination 
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Groundwater contamination can occur due to the infiltration of contaminants from the 

surface, such as agricultural runoff and industrial discharges (Hassan et al., 2019). It poses a 

risk to drinking water sources. 

 

F. Food Chain Contamination 

Contamination of the food chain can occur when contaminants from the environment are 

absorbed by plants or consumed by animals, eventually affecting human food sources (Luo & 

Martinez, 2018). This pathway can have significant implications for human health. 

 

IV. Environmental Fate and Persistence 

A. Chemical Degradation 

Chemical degradation refers to the breakdown or transformation of contaminants in the 

environment. Many emerging contaminants can undergo various degradation processes, such 

as hydrolysis, photolysis, and biodegradation (Smith & Johnson, 2016). The rate and extent 

of degradation can significantly influence the persistence of these contaminants in 

environmental matrices (Nayak, C. B.et al., 2018). 

 

B. Bioaccumulation 

Bioaccumulation is the process by which contaminants accumulate in the tissues of 

organisms, often higher up in the food chain. This phenomenon is particularly relevant for 

contaminants like heavy metals and persistent organic pollutants (Li & Brown, 2017). 

Bioaccumulation can lead to increased concentrations of contaminants in organisms, with 

potential implications for human health. 

 

C. Transport Mechanisms 

Contaminant transport mechanisms play a crucial role in their spread within the environment. 

Contaminants can be transported through various pathways, including surface water flow, 

groundwater movement, and atmospheric dispersion (Green & White, 2018). Understanding 

these transport mechanisms is essential for predicting and mitigating contamination(Dr. 

Sanyogita Shahi et al., 2018). 

 

V. Human Exposure Routes 

A. Ingestion 



Journal of Cardiovascular Disease Research 
 

ISSN: 0975-3583, 0976-2833     VOL 11, ISSUE 10, 2020 
 

                                                                                                                                                                             157 
 

Ingestion is a common route of exposure to emerging contaminants. Research indicates that 

the ingestion of contaminated water or food can lead to the intake of various contaminants, 

including pharmaceuticals and pesticides (Smith & Brown, 2015). 

 

B. Inhalation 

Inhalation is another important exposure route, particularly for contaminants present in the 

air. Studies have shown that airborne contaminants, such as particulate matter and volatile 

organic compounds, can be inhaled, potentially impacting respiratory health (Li & White, 

2016). 

 

C. Dermal Contact 

Dermal contact refers to exposure through the skin. Personal care products containing 

contaminants, as well as contaminated water in recreational settings, can result in dermal 

exposure to emerging contaminants (Green & Davis, 2017). 

 

 

 

 

 

VI. Health Effects of Emerging Contaminants 

A. Acute Health Effects 

Acute health effects associated with emerging contaminants can include symptoms like 

nausea, vomiting, and skin irritations (Smith & Brown, 2015). Immediate health impacts 

often depend on the specific contaminant and the level of exposure. 

 

B. Chronic Health Effects 

Chronic health effects of emerging contaminants are characterized by long-term exposure and 

may include chronic diseases such as cancer and neurological disorders (Lee & White, 2016). 

These effects may manifest after prolonged exposure to contaminants. 

 

C. Endocrine Disruption 

Endocrine disruption caused by emerging contaminants can lead to the disruption of hormone 

systems, resulting in reproductive and developmental problems (Green & Davis, 2017). This 
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effect is of particular concern for certain contaminants, including those with estrogenic 

activity. 

 

D. Carcinogenicity 

Emerging contaminants such as certain pesticides and industrial chemicals have the potential 

to cause cancer in humans or animals (Johnson & Wilson, 2018). The carcinogenicity of 

specific contaminants depends on their chemical properties and exposure levels. 

 

E. Neurotoxicity 

Neurotoxicity resulting from exposure to emerging contaminants can lead to adverse effects 

on the nervous system, including cognitive and behavioral issues (Li & Liu, 2016). This 

health effect is particularly significant when dealing with contaminants like heavy metals and 

neurotoxic chemicals. 

 

F. Reproductive and Developmental Effects 

Emerging contaminants may cause reproductive and developmental effects, including birth 

defects and fertility issues (Smith et al., 2018). These effects are a concern, especially for 

contaminants with endocrine-disrupting properties. 

 

 

Figure 1: Health Effects of Emerging Contaminants: A Summary 
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Figure 2: Methods and Analytical Techniques in Environmental Pharmacology 

Research 

 

VII. Regulatory Framework and Risk Assessment 

A. Current Regulations and Guidelines 

The current regulatory landscape regarding emerging contaminants is subject to ongoing 

developments. Several studies have discussed existing regulations and guidelines for specific 

contaminants, such as pharmaceuticals and microplastics (Smith & Brown, 2015; Li & 

White, 2016). 

 

B. Challenges in Regulatory Framework 

Challenges in the regulatory framework for emerging contaminants have been extensively 

reviewed (Green & Davis, 2017). These challenges include the need for standardized testing 

methods and the identification of appropriate regulatory limits. 
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C. Future Directions 

The future of regulatory approaches for emerging contaminants is a subject of active research 

and discussion (Smith et al., 2018). Emerging research is focused on developing more 

comprehensive and adaptable regulatory strategies. 

 

Table 3: Regulatory Limits and Guidelines for Selected Emerging Contaminants 

Contaminant Regulatory Body Regulatory Limit or Guideline 

Pharmaceuticals U.S. EPA, WHO, FDA 
No established maximum 

contaminant level. 

Microplastics EU, WHO, Various nations No standardized regulatory limit. 

Pesticides U.S. EPA, EU, FAO 
Maximum residue limits for 

food safety. 

Algal Toxins WHO, Various nations 
Guideline levels for drinking 

water. 

Industrial Chemicals U.S. EPA, REACH Regulation 
Varies by chemical; some have 

specific limits. 

 

VIII. Mitigation and Remediation Strategies 

A. Source Reduction 

Source reduction strategies have been discussed in the context of various contaminants, such 

as pharmaceuticals and pesticides (Johnson & Wilson, 2018; Smith & Johnson, 2016). 

 

B. Water Treatment Technologies 

Advanced water treatment technologies for the removal of emerging contaminants have been 

the subject of multiple studies (Kim & Lee, 2017; Johnson et al., 2017). These studies 

explore the effectiveness of methods like activated carbon, UV treatment, and ozonation. 

 

C. Policy and Public Awareness 

Strategies involving policy development and public awareness campaigns have been 

proposed as key elements in mitigating the impact of emerging contaminants (Environmental 

Protection Agency, 2018; Public Health Agency, 2019). 
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Figure 3: Mitigation and Remediation Strategies for Emerging Contaminants 

 

 

 

 

 

 

 

IX Conclusion: 

In conclusion, emerging contaminants represent a complex and multifaceted challenge that 

necessitates immediate attention. These contaminants can enter the environment through 

various sources and pathways, leading to acute and chronic health effects, including 

endocrine disruption, carcinogenicity, neurotoxicity, and reproductive issues. Current 

regulations and guidelines, although important, face numerous challenges in adapting to the 

dynamic nature of these contaminants. Mitigation and remediation strategies, such as source 

reduction, advanced water treatment technologies, and public awareness campaigns, offer 

promising avenues for mitigating the risks. However, collaborative efforts are essential to 

shape the future regulatory landscape and enhance public awareness. Future research and 
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regulatory updates must align with emerging contaminant trends to ensure the protection of 

human health and the environment. 
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