
 
Citation: Awafung EA, Justin AB, Chelimo MM (2025) Comprehensive Review on nanotoxicology in Sub-Saharan Africa. On J Clin & 

Med Case Rep 1(2): 1-5. 

             1 

 

 
 

Review Article                        Copyrights@AwafungEmmanuelAdie 

 

Comprehensive Review on nanotoxicology in Sub-

Saharan Africa 
 

Awafung Emmanuel Adie1*, Justin Atiang Beshel2 and Chelimo Martha 

Mangusho3 

1Biomedical Engineering, Kampala International University, Uganda 

2Department of Physiology, University of Calabar, Calabar 

3Faculty of medicine, Kampala International University, Uganda 

 

Submission: March 01, 2025; Published: April 05, 2025 

 

*Corresponding author: Awafung Emmanuel Adie, Biomedical Engineering, Kampala International 

University, Uganda.   

 

ABSTRACT 

The rapid growth of nanotechnology in Sub-Saharan Africa has raised concerns about the potential adverse 

effects of nanomaterials on human health and the environment. This comprehensive review aims to summarize 

the current state of knowledge on nanotoxicology in Sub-Saharan Africa, highlighting the challenges and 

opportunities in the region. The review covers various aspects of nanotoxicology, including the environmental 

and health impacts of nanomaterials, the challenges of nanotoxicology research in Sub-Saharan Africa, and the 

regulatory frameworks governing nanotechnology in the region. The findings of this review indicate that there is 

a significant gap in knowledge on nanotoxicology in Sub-Saharan Africa, highlighting the need for further 

research and investment in the region. The review also emphasizes the importance of developing regulatory 

frameworks and increasing public awareness and education on nanotechnology and its potential risks. Overall, 

this comprehensive review provides a critical overview of the current state of knowledge on nanotoxicology in 

Sub-Saharan Africa, highlighting the challenges and opportunities in the region. 
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INTRODUCTION 

Nanotoxicology, the study of the toxicity of nanomaterials, is becoming increasingly important in sub-Saharan 

Africa as the region adopts nanotechnology across various sectors, including healthcare, agriculture, and 

environmental management. The unique challenges faced by this region necessitate a focused approach to 

managing the potential risks associated with nanomaterials. Nanotechnology has been increasingly adopted in 

Sub-Saharan Africa, with applications in various industries such as medicine, agriculture, and energy (Kasambala 

et al., 2020). However, the rapid growth of nanotechnology in the region has raised concerns about the potential 

adverse effects of nanomaterials on human health and the environment. 

 

Definition and Scope of Nanotoxicology 

Nanotoxicology is a subfield of toxicology that deals with the study of the adverse effects of nanomaterials on 

living organisms and the environment (Oberdörster et al., 2005). The scope of nanotoxicology includes the 

assessment of the toxicity of nanomaterials, the identification of the mechanisms of toxicity, and the development 

of strategies for mitigating the adverse effects of nanomaterials. 

 

Challenges of Nanotoxicology in Sub-Saharan Africa 

Sub-Saharan Africa faces several challenges in addressing the potential risks associated with nanotechnology, 

including limited resources, lack of infrastructure, and limited expertise (Mwema et al., 2020). Additionally, there 

is a lack of regulatory frameworks governing the use and disposal of nanomaterials in the region. 

 

Environmental and Health Impacts 

The environmental and health impacts of nanotechnology in Sub-Saharan Africa are not well understood, but 

there is evidence to suggest that nanomaterials can have adverse effects on human health and the environment 

(Mpumi et al., 2020). For example, studies have shown that exposure to certain nanomaterials can lead to 

respiratory problems and other health issues. 

 

Nanotechnology has revolutionized various industries, but its expansion in Sub-Saharan Africa raises concerns 

about the potential adverse effects of nanomaterials on human health and the environment (Kasambala et al., 

2020). This review aims to summarize the current state of knowledge on nanotoxicology in Sub-Saharan Africa. 

 

Environmental Concerns 

Per- and poly-fluoroalkyl substances (PFAS), a type of nanomaterial, have been found to contaminate the 

environment in Sub-Saharan Africa, posing potential health risks to humans and wildlife (Mwema et al., 2020). 

The distribution of PFAS in the environment varies significantly across the region, highlighting the need for 

further research and monitoring (Rwiza et al., 2019). 
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Health Impacts 

Nanotechnology has been increasingly used in various industries, including medicine, agriculture, and energy, but 

its potential adverse effects on human health and the environment are not well understood (Kasambala et al., 

2020). Exposure to certain nanomaterials has been shown to cause respiratory problems, including asthma and 

other breathing difficulties (Mwema et al., 2020). Some nanomaterials have been shown to have carcinogenic 

effects, although more research is needed to fully understand the relationship between nanomaterials and cancer 

(Mpumi et al., 2020). Exposure to certain nanomaterials has been linked to neurological damage, including 

cognitive impairment and neurodegenerative diseases (Mtei et al., 2019). 

 

The health impacts of nanotoxicology in Sub-Saharan Africa are not well understood, but it is clear that exposure 

to nanomaterials can have adverse effects on human health (Mpumi et al., 2020). For example, studies have shown 

that exposure to certain nanomaterials can lead to many other health issues (Mtei et al., 2019). 

 

Challenges of Nanotoxicology in Sub-Saharan Africa 

There are several challenges associated with studying nanotoxicology in Sub-Saharan Africa, including limited 

resources, lack of infrastructure, and limited expertise (Kasambala et al., 2020). However, it is essential to address 

these challenges and prioritize research in this area to ensure the safe use of nanomaterials in the region. 

Nanotechnology has revolutionized various industries, but its expansion in Sub-Saharan Africa raises concerns 

about the potential adverse effects of nanomaterials on human health and the environment (Kasambala et al., 

2020). This review aims to summarize the current state of knowledge on the challenges of nanotoxicology in Sub-

Saharan Africa. 

 

Limited Resources and Infrastructure 

One of the major challenges facing nanotoxicology research in Sub-Saharan Africa is the limited availability of 

resources and infrastructure (Mwema et al., 2020). Many countries in the region lack the necessary equipment, 

expertise, and funding to conduct comprehensive nanotoxicology research. 

 

Lack of Regulatory Frameworks 

Another challenge is the lack of regulatory frameworks governing the use and disposal of nanomaterials in Sub-

Saharan Africa (Rwiza et al., 2019). This lack of regulation can lead to the uncontrolled release of nanomaterials 

into the environment, posing potential health risks to humans and wildlife. 

 

Limited Public Awareness and Education 

Public awareness and education on the potential risks and benefits of nanotechnology are limited in Sub-Saharan 

Africa (Mpumi et al., 2020). This lack of awareness can lead to the misuse of nanomaterials and increased 

exposure to potential health risks. Despite the growing body of literature, significant gaps remain in our 
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understanding of the long-term effects of exposure to nanomaterials. More comprehensive studies are needed to 

elucidate the mechanisms of toxicity and to develop standardized testing methods for assessing the safety of 

nanomaterials. 

 

Challenges in Risk Assessment and Management 

Conducting risk assessments and managing the potential risks associated with nanomaterials are significant 

challenges in Sub-Saharan Africa (Mtei et al., 2019). The lack of data on the toxicological effects of 

nanomaterials, combined with limited resources and expertise, makes it difficult to conduct comprehensive risk 

assessments. 

 

Future Directions 

To address the challenges of nanotoxicology in Sub-Saharan Africa, it is essential to develop regulatory 

frameworks governing the use and disposal of nanomaterials, increase public awareness and education, and 

conduct comprehensive risk assessments (Mtei et al., 2019). Additionally, there is a need for further research on 

the environmental and health impacts of nanotechnology in the region. 

 

It is essential to: 

1. Develop regulatory frameworks: Establishing regulatory frameworks governing the use and disposal of 

nanomaterials can help minimize potential health risks. 

2. Increase public awareness and education: Educating the public on the potential risks and benefits of 

nanotechnology can promote responsible use and disposal of nanomaterials. 

3. Conduct comprehensive risk assessments: Conducting comprehensive risk assessments can help identify 

potential health risks associated with nanomaterials. 

4. Develop capacity and expertise: Building capacity and expertise in nanotoxicology research can help 

address the limited resources and infrastructure challenges. 

 

CONCLUSION 

The current state of nanotoxicology underscores the need for continued research, regulatory development, and 

public awareness regarding the potential risks associated with nanomaterials. As the field evolves, it is essential 

to balance the benefits of nanotechnology with the imperative to protect human health and the environment. The 

development and validation of standardized testing methods for nanomaterial safety is a dynamic and 

collaborative process. By leveraging international cooperation, regulatory input, and scientific research, 

stakeholders aim to create robust protocols that effectively assess the safety of nanomaterials, ultimately 

protecting public health and the environment 
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The current state of nanotoxicology reflects a rapidly evolving field that addresses the health and environmental 

impacts of nanomaterials. As nanotechnology advances, understanding the toxicological implications of 

engineered nanomaterials has become increasingly critical. 
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