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ABSTRACT 

With the advances in neuroscience and neuro-technology accelerating, the boundary between 

human cognition and digital systems becomes increasingly blurred, raising urgent ethical and 

legal concerns. This paper explores neuro-rights as an emerging frontier in human rights 

discourse, and advocates for their formal recognition and protection. Neuro-rights encompass 

safeguarding individuals from unauthorized access to and manipulation of their neural data, 

ensuring cognitive liberty, mental privacy, and identity preservation. Employing a doctrinal 

approach, this study combines qualitative analysis of existing literature and case studies with 

quantitative surveys assessing public perceptions of neuro-technologies. Key issues identified 

include the absence of robust legal protections for neural data, the potential for exploitation 

through emerging technologies, and the inadequacy of current human rights frameworks to 

address these challenges. In light of these findings, this paper emphasizes the critical need for the 

inclusion of neuro-rights in both national and international human rights frameworks. It 

highlights the ethical, legal, and social implications of technologies such as brain-computer 

interfaces (BCIs) and neuroimaging, which present opportunities for innovation but also 

significant risks. To address these challenges, the study recommends the establishment of 

comprehensive legal standards specifically focused on neuro-rights. Such standards are essential 

to ensuring that neurotechnological innovations respect human autonomy, dignity, and mental 

integrity, thereby protecting individuals in an increasingly digitized world. By analyzing current 

scientific advancements, legislative efforts, and philosophical debates, this paper advocates for a 

proactive legal framework that upholds the rights of individuals in the face of rapid technological 

change. 
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CHAPTER ONE 

INTRODUCTION 

1.1 Background to the Study 

The dawn of the 21st century has indeed heralded remarkable advancements in neuroscience and 

neuro-technology, thus leading to profound transformations in our understanding of the human 

brain and its intricate workings. Innovations such as brain-computer interfaces (BCIs), neuro-

stimulation devices, and advanced neuroimaging techniques have launched new avenues for 

exploring the mind's potential and addressing various neurological and psychiatric disorders. 

These technologies have not only enhanced our capacity to diagnose and treat conditions like 

Parkinson’s disease, epilepsy, and depression but it has also fostered new paradigms in cognitive 

enhancement and human augmentation. BCIs, for example, have revolutionized how individuals 

interact with machines, enabling direct communication between the brain and external devices. 

These innovations has facilitated groundbreaking applications in assistive technologies, allowing 

individuals with severe disabilities to regain a level of autonomy previously deemed 

unattainable. Neuroimaging technologies, such as functional magnetic resonance imaging 

(fMRI) and electroencephalography (EEG), have provided unprecedented insights into brain 

activity, fostering advances in fields ranging from psychology to artificial intelligence.1 

However, as these neurotechnological advancements accelerate, they bring forth a myriad of 

ethical, legal, and social challenges that necessitate a re-examination of the existing human rights 

frameworks. The ability to access, manipulate, and potentially alter an individual’s thoughts, 

emotions, and cognitive functions raises critical questions about mental privacy, cognitive 

                                                             
1 Gazzaniga M S Cognitive Neuroscience: The Biology of the Mind (New York: W.W. Norton & Company 2018) 
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autonomy, and personal identity. In a landscape where the mind can be directly interfaced with 

machines, the boundaries of individual agency and external influence become increasingly 

blurred, leading to the risk of exploitation and coercion. 

In response to these challenges, the concept of neuro-rights has emerged as a necessary evolution 

in the discourse surrounding human rights. Neuro-rights encompass a set of rights specifically 

aimed at protecting individuals from potential abuses associated with neurotechnology.2 

Despite the pressing need for neuro-rights, the existing legal and institutional frameworks 

governing human rights are yet to adequately address these emerging concerns. Traditional 

human rights laws, which predominantly focus on physical integrity and data privacy, exhibit 

significant gaps when it comes to the unique challenges posed by neurotechnology. This 

inadequacy not only exposes individuals to potential violations of their cognitive rights but also 

raises urgent ethical dilemmas about the role of technology in shaping human behavior and 

identity. Furthermore, the rapid evolution of neurotechnology outpaces the ability of 

policymakers and legal scholars to develop comprehensive frameworks for its governance. The 

resulting regulatory void may lead to a future where the benefits of neurotechnology are 

overshadowed by risks, including coercive practices, unauthorized brain data surveillance, and 

the commodification of mental processes.3 

Against this backdrop, this study seeks to explore the urgent need for the recognition and 

protection of neuro-rights within contemporary human rights frameworks. By examining the 

implications of neurotechnology on individual rights, this research aims to contribute to the 

ongoing discourse surrounding the ethical and legal challenges posed by these innovations. It 

                                                             
2   Rosa L D & Visser L The Neuroethics of Neurotechnology (Abingdon: Routledge 2020) 
3 Pugh A R, & Weller P Neuroethics and the Challenge of the New Technologies ((Eds.) Oxford: Oxford University 

Press 2019) 
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aspires to inform policymakers, legal scholars, and ethicists about the critical necessity of 

developing new protections that reflect the complexities of the modern technological landscape, 

thereby safeguarding human dignity and autonomy in an increasingly interconnected world. 

1.2 Statement of the Problem 

The rapid development of neurotechnology presents a double-edged sword. On one hand, it 

offers tremendous benefits for medical advancements and human augmentation, but on the other, 

it has posed a significant risk to individuals' mental privacy, autonomy, and identity. Current 

legal frameworks, focused primarily on physical rights and data privacy, are not equipped to 

address the implications of direct neural interventions or data extraction from the human brain. 

In order to address the outlined objectives of this research, the following research questions have 

been formulated in order to guide the investigation and research into the intersection of 

neurotechnology and human rights: 

1. What are the recent advancements in neurotechnology, and how do they affect individual 

rights, particularly in terms of cognitive liberty and mental privacy? 

2. What are the primary ethical and legal challenges associated with the use of 

neurotechnology, and how do these challenges impact the protection of individual rights? 

3. How effective are current legal frameworks in safeguarding neuro-rights, and what gaps 

exist that may expose individuals to potential violations? 

4. What strategies can be implemented to effectively integrate neuro-rights into existing 

national and international human rights frameworks to ensure comprehensive protection? 
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1.3 Aims and Objectives of the Study 

The aim of this study is to explore the concept of neuro-rights as a new category of human rights 

and to argue for their formal recognition and protection within legal frameworks. The specific 

objectives of the study include: 

1. To examine the advancements in neurotechnology and their potential impact on 

individual rights. 

2. To identify the key ethical and legal challenges posed by these technologies. 

3. To analyze existing legal frameworks and evaluate their adequacy in protecting neuro-

rights. 

4. To propose strategies for integrating neuro-rights into national and international human 

rights frameworks. 

1.4 Scope and Limitations of the Study 

This study focuses on the recognition and protection of neuro-rights within the context of 

emerging neurotechnologies such as the BCIs, neuro-enhancements, and neuroimaging tools. Its 

analysis are primarily considering the ethical, legal, and social implications of these 

technologies, especially as regards mental privacy, cognitive liberty, and identity preservation. 

Limitations of this study include the budding and evolving state of empirical data on the long-

term societal impacts of neurotechnological advancements, as well as potential difficulties in 

predicting future technological developments and their consequences for human rights. 
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1.5 Significance of the Study 

The significance of this research lies in its potential contribution to shaping future legal and 

policy frameworks in response to neurotechnological advancements. As neurotechnology 

becomes increasingly integrated into society, there is a pressing need to protect individual rights 

at the neural level. This study aims to inform policymakers, legal experts, and technologists 

about the necessity of developing new protections, thus ensuring that human dignity, privacy, 

and autonomy are preserved in the face of emerging neuro-technologies. 

Furthermore, the study serves to raise awareness of the ethical implications of neurotechnology, 

fostering public understanding and dialogue about the importance of neuro-rights in the digital 

age. 

1.6 Research Methodology 

This research adopts a doctrinal research strategy while analyzing existing literature on 

neurotechnology, human rights law, and bioethics. The study involves a comprehensive review 

of academic articles, legal frameworks, and policy proposals related to neuro-rights. 

Additionally, case studies of countries that have begun addressing neuro-rights, such as Chile, 

are examined to draw insights into the practical implementation of these rights. 

Data is collected through secondary sources, including textbooks, journals, legal documents, 

research papers, and expert commentary, to build a theoretical foundation for the analysis of 

neuro-rights as a new frontier of human rights. 
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1.7 Chapter Analysis 

Chapter 1: Provides the introduction to the study, outlining the background, research problem, 

objectives, significance, and methodology. 

Chapter 2: Engages in a literature review, exploring existing research on neuro-rights, 

technological advancements, and the intersection of law and neuroscience. 

Chapter 3: This chapter will provide a detailed examination of the legal and institutional 

frameworks surrounding the recognition and protection of neuro-rights. 

Chapter 4: Focuses on analysis and discussion, examining case studies, legal precedents, and 

ethical considerations related to neuro-rights. 

Chapter 5: Concludes the research, summarizing the findings and offering recommendations for 

the recognition and protection of neuro-rights within human rights law. 
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CHAPTER TWO 

CONCEPTUAL CLARIFICATIONS, THEORETICAL FOUNDATION AND 

LITERATURE REVIEW 

2.1 Conceptual Clarifications 

As developments in neurotechnology continues to accelerate, a new frontier in human rights has 

emerged; neuro-rights. These rights seek to protect the mental privacy, cognitive liberty, and 

personal identity of individuals. It also addresses the unique risks posed by neural technologies 

such as the brain-computer interfaces and neural implants. However, these neuro-rights cannot 

be fully understood in their isolation. They are deeply intertwined with other broader human 

rights principles, which necessitates their formal recognition and protection within available 

legal and ethical frameworks. This chapter explores these key concepts of neuro-rights, human 

rights, recognition, and protection while still situating them within the evolving landscape of 

neurotechnological advancements.4 

2.1.1 Neuro-Rights 

Neuro-rights refer to a new class of human rights specifically aimed at protecting individuals 

from the potential risks posed by neurotechnologies. It is important to explain that 

neurotechnologies refers to a range of technologies that are designed to connect with the body 

nervous system especially the brain for the purpose of enhancing, monitoring or even altering 

neurological functions. But with the adavancement of neurotechnology, it has the capacity to 

access, monitor, and even manipulate the human brain in ways that challenge traditional notions 

                                                             
4 Mikellides G & Haralambous A, ‘Neurotechnology, Human Rights, and Policy: A Framework for the Future.’ 

Journal of Law and Biosciences, [2020] 7(1), 1-25. 
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of autonomy, privacy, and personal identity. Neuro-rights are proposed to safeguard fundamental 

aspects of human dignity, ensuring that mental processes and cognitive functions remain 

inviolable.5 

At the forefront of this emerging field is the work of Rafael Yuste, who pioneered the concept of 

neuro-rights and advocated for their formal recognition. Yuste and his colleagues argue that 

neurotechnologies, such as brain-computer interfaces (BCIs) and neuroimaging, open up 

unprecedented opportunities for both medical applications and potential abuse. However, Neuro-

rights seek to protect against unauthorized access to thoughts, the manipulation of memory and 

behavior, and the exploitation of cognitive data for commercial, governmental, or other coercive 

purposes.6 

The key neuro-rights proposed include: 

1. Cognitive Liberty: This right aims to safeguard an individual’s freedom to think, learn, and 

make decisions without external interference or coercion. As neurotechnologies become even 

more pervasive, the potential for manipulation or control over cognitive processes raises 

significant ethical concerns regarding autonomy and personal agency. Advocates of cognitive 

liberty, such as neuroethicist Wrye Sententia, argue that individuals should have the freedom to 

control their own cognitive functions without external interference.7  This concept is directly 

related to neuro-rights, as it encompasses the right to think freely, to protect one's thoughts from 

intrusion, and to enhance one’s cognitive abilities if desired. Cognitive liberty addresses both the 

positive and negative aspects of neurotechnological advances: the right to use technologies to 

                                                             
5 Yuste R NeuroRights: Human rights and mental privacy in the age of neurotechnology (New York: Oxford 

University Press 2021) 
6 Yuste, R. et al. ‘Four ethical priorities for neurotechnologies and AI’. Nature, [2017] 551(7679), 159-163 
7Sententia W ‘Cognitive Liberty: A Neuroethical Perspective’ In (eds) Neuroethics: An Introduction with Readings 

(Cambridge, MA: MIT Press 2017) 179-194  
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augment cognition and the right to be free from unwanted cognitive manipulation. As such, 

cognitive liberty provides a theoretical justification for neuro-rights, affirming the need to protect 

individuals' mental autonomy in the face of advancing technologies. 

2. Mental Privacy: Neurotechnologies enables the extraction and analysis of neural data, thus 

making the right to mental privacy to become increasingly vital. This right ensures that 

individuals maintain control over their cognitive data, preventing unauthorized access or misuse 

by third parties, including corporations and governments.8 

3. Personal Identity: Neuro-rights also encompass protections related to an individual’s sense of 

self and identity. As neurotechnological interventions have the potential to alter thoughts, 

memories, and even personality traits, safeguarding personal identity becomes crucial to 

preserving the integrity of the individual. 

These rights are framed in response to the vast capabilities of neurotechnologies to influence or 

reveal brain activity. Neuro-rights also include the right to be free from unwanted cognitive 

enhancements or surveillance, addressing the potential for misuse of brain data by corporations, 

governments, or other entities. In essence, neuro-rights represent a legal and ethical boundary to 

protect individuals' mental autonomy in a technologically enhanced world.9  

2.1.1.1 Biopolitics and Surveillance: The Power Dynamics of Neurotechnology 

The recognition of neuro-rights also requires an understanding of the power dynamics at play in 

the regulation and control of neurotechnologies, explored through the theories of biopolitics and 

surveillance. 

                                                             
8 Lavazza A, ‘Freedom of thought and mental privacy: The new frontier of human rights.’ Ethics & Politics, [2018] 

20(2), 183-200. 
9 Chatzidakis M & Giannoulakis S, ‘Protecting cognitive liberty in the age of neurotechnology’ International 

Journal of Law and Information Technology, [2020] 28(3), 301-324. 
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A. Foucault’s Biopolitics 

Michel Foucault’s theory of biopolitics examines how states exert control over populations 

through the regulation of biological processes. Neurotechnology introduces a new layer to this 

concept, as governments or corporations could potentially regulate or manipulate individuals' 

cognitive processes. Neuro-rights, from a biopolitical perspective, are necessary to resist these 

forms of control, ensuring that individuals retain sovereignty over their mental functions. 

Without neuro-rights, individuals could be subject to cognitive regulation, whether through 

surveillance, coercion, or even direct intervention in their neural processes, undermining both 

personal freedom and democratic governance.10 

B.  Surveillance and Control 

As neurotechnologies enable real-time monitoring of brain activity, the potential for cognitive 

surveillance increases. Drawing on Foucault’s theories of power and surveillance, neuro-rights 

serve as a protective measure against the exploitation of neural data. The ability to track, decode, 

and even influence thoughts poses a serious threat to individual autonomy and privacy. Neuro-

rights would act as a safeguard against this new form of surveillance, ensuring that individuals’ 

cognitive processes remain private and free from undue influence by external actors. 

2.1.2 Human Rights 

To understand neuro-rights, first we must consider their relationship with the broader framework 

of human rights. Traditionally, human rights encompass fundamental freedoms and protections 

that safeguard individuals from oppression, discrimination, and violence, as well as guarantee 

certain positive rights, such as access to education and healthcare. The Universal Declaration of 

                                                             
10   Foucault M The Birth of Biopolitics. In Society Must Be Defended (New York: Picador 1976) 239-264 
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Human Rights (1948) and subsequent international human rights instruments have long 

enshrined these principles. 

However, with rapid technological advancements, human rights are increasingly expanding to 

cover new areas of vulnerability. The right to privacy, freedom of thought, and protection from 

inhumane treatment all stems from key elements of human rights frameworks that intersect with 

neuro-rights. As neurotechnologies evolve, they tend to present new threats to these established 

rights and necessitating the creation of specific neuro-rights that are adapted to address these 

unique challenges.11 

A critical aspect of neuro-rights is their alignment with Article 12 of the Universal Declaration of 

Human Rights, which guarantees the right to privacy. Neuro-rights take this a step further by 

safeguarding mental privacy in addition to physical privacy. They also extend protections under 

Article 18, which guarantees freedom of thought, conscience, and religion areas directly affected 

by neurotechnological developments. 

In essence, neuro-rights are not a radical departure from traditional human rights but is an 

essential expansion that responds to the unique risks posed by neurotechnology. They are also 

designed to ensure that human rights keep pace with technological innovations, and protects the 

cognitive and mental integrity of individuals in ways that existing frameworks may not yet 

adequately cover. 

 

 

                                                             
11 McCarthy-Jones S, ‘The autonomous mind: The right to freedom of thought in the age of neuroscience.’ Frontiers 

in Psychology, [2019] 10, 2171. 
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2.1.3 Recognition 

The recognition of neuro-rights as an essential part of human rights discourse is a crucial issue, 

given the rapid advancement of neurotechnologies. Recognition here in this context refers to 

both the formal acknowledgment of neuro-rights in legal, policy, and ethical frameworks, as well 

as their broader acceptance by governments, international organizations, and the scientific 

community. 

The question of whether existing human rights frameworks are sufficient to protect against the 

unique risks posed by neurotechnology is the focal point in this concept. Advocates of neuro-

rights, such as Marcello Ienca and Rafael Yuste, argue that new legal standards are needed to 

specifically address the issues of mental privacy, cognitive liberty, and personal identity. 

Without formal recognition, individuals continues to remain vulnerable to potential abuses, such 

as unauthorized brain data extraction, cognitive manipulation, and even the coercive use of 

neurotechnology for control or surveillance.12 

One significant step toward the recognition of neuro-rights occurred in Chile, where in 2021, the 

country passed the world’s first Neuro-Rights Law. This groundbreaking legislation explicitly 

protects individuals from unauthorized access to their brain data and ensures that 

neurotechnologies are regulated to respect mental integrity. Chile’s recognition of neuro-rights 

sets a precedent for other nations and highlights the urgency of developing legal frameworks to 

address the risks posed by neurotechnology. 

Recognition also involves fostering awareness and understanding among the general public and 

policymakers about the implications of neurotechnology. As these technologies become more 

                                                             
12   Ienca M, & Andorno R ‘Towards new human rights in the age of neuroscience and neurotechnology’. Life 

Sciences, Society and Policy, [2017] 13(5), 1-27 
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pervasive, it is very important that societies recognize the need for safeguards to protect 

cognitive freedom, mental privacy, and personal identity from potential exploitation. 

2.1.4 Protection 

Protection involves the practical steps and measures necessary to be put in place to enforce and 

uphold neuro-rights once they become recognized. While recognition lays the groundwork, 

protection ensures that individuals are shielded from potential abuses and that there are 

mechanisms in place to address violations. 

Protection can take several forms, which includes; 

1. Legal Protections: The development of national and international laws that specifically 

protect neuro-rights. This includes regulating the use of neurotechnology, prohibiting 

unauthorized access to brain data, and ensuring that individuals are informed about and can 

consent to any neurotechnological interventions. 

2. Ethical Guidelines: In addition to legal protections, ethical frameworks must be 

established to guide the responsible development and use of neurotechnologies. Organizations 

such as UNESCO and the OECD have already begun to propose guidelines that address the 

ethical dimensions of neurotechnology, focusing on issues like mental privacy and the 

prevention of cognitive exploitation.13 

                                                             
13 UNESCO (2005). Universal Declaration on Bioethics and Human Rights. Paris: United Nations Educational, 

Scientific and Cultural Organization. 
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3. Regulatory Oversight: Governments and international bodies need to establish 

regulatory bodies that oversee the use of neurotechnologies, ensuring that they are used ethically 

and that violations of neuro-rights are swiftly addressed.14 

4. Technological Safeguards: As neurotechnologies become more advanced, it is crucial to 

develop technical safeguards, such as encryption and privacy-preserving tools that protect 

individuals from unauthorized access to their brain data or cognitive processes. 

Without adequate protection, recognition of neuro-rights is incomplete. The creation of 

protective legal and ethical infrastructures is essential to ensure that neuro-rights are not only 

acknowledged but actively upheld. 

2.2 THEORITICAL FOUNDATIONS 

The recognition and protection of neuro-rights as a frontier of human rights requires a robust 

theoretical framework. These rights, which are tied to emerging neurotechnologies, cuts across 

various traditional human rights principles while introducing new ethical, legal, and 

philosophical considerations. This chapter lays the theoretical foundation for understanding 

neuro-rights by analyzing key theories that inform the need for their recognition and protection. 

These theories encompass human rights frameworks, autonomy, privacy, cognitive liberty, 

mental integrity, biopolitics, and transhumanism, among others. 

2.2.1 Human Rights Theories: A Foundation for Neuro-Rights 

Human rights theories provide the fundamental groundwork for discussing neuro-rights. These 

rights, often considered universal and inalienable, extend to the neuro-technological domain, 

                                                             
14 Organisation for Economic Co-operation and Development (2019). Recommendation on Responsible Innovation 

in Neurotechnology. Paris: OECD Publishing. 
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reflecting the importance of protecting individuals' mental and cognitive processes from 

manipulation or exploitation. 

A. Natural Law Theory 

Natural law theory postulates that human rights are inherent to all individuals based on their 

human nature.15 Rooted in the philosophies of thinkers such as John Locke and Thomas Aquinas, 

natural law holds that rights such as life, liberty, and security are fundamental and predate formal 

legal systems.16 In the context of neuro-rights, natural law suggests that the protection of an 

individual’s neural data and cognitive functions is intrinsic to the concept of human dignity. The 

right to mental privacy, autonomy over one's cognitive processes, and freedom from non-

consensual interference are consistent with natural law's assertion of inalienable rights. Neuro-

rights, therefore, emerge as an extension of pre-existing human rights that safeguard personal 

integrity in a new technological landscape. 

B. Legal Positivism 

Contrasting with natural law, legal positivism argues that rights are constructed through laws and 

legal systems rather than existing inherently. Legal positivism, championed by figures like 

H.L.A. Hart, asserts that rights are valid only when codified within legal frameworks.17 From 

this perspective, neuro-rights must be formally recognized within national and international legal 

systems to be enforceable. Legal positivism also highlights the role of legislation in protecting 

individuals from potential abuses by powerful actors, such as corporations or governments that 

may exploit neurotechnologies. This theory thus emphasizes the need for a legal framework to 

                                                             
15 Finnis J Natural Law and Natural Rights. (2nd edn Oxford: Oxford University Press 2011) 
16 Freeman M Human Rights: An Interdisciplinary Approach. (Cambridge: Polity Press 2017) 
17 Hart, H.L.A. The Concept of Law. (Oxford University Press 1994)  
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protect the human brain and mental processes from undue influence, providing a structured 

pathway for the establishment of neuro-rights within legal jurisdictions.18 

2.3 LITERATURE REVIEW 

As neurotechnology continues to advance, it has created profound implications for human rights, 

particularly in the areas of mental privacy, cognitive liberty, and personal autonomy. The 

emergence of neuro-rights has sparked significant academic interest, leading to a growing body 

of literature that addresses these novel rights and their potential to reshape legal and ethical 

frameworks. This literature review will systematically examine the key areas of this scholarship 

to provide a comprehensive understanding of neuro-rights as a new frontier in human rights. 

In this review, we will begin by exploring the conceptual foundations of neuro-rights, including 

the definitions and distinctions proposed by scholars in the field. This will involve a discussion 

of how neuro-rights intersect with established human rights principles, such as the right to 

privacy and freedom of thought, and how they aim to address the unique challenges posed by 

neuro-technology. Following this, the review will delve into ethical considerations, focusing on 

the dilemmas raised by the use of brain-computer interfaces, neuro-stimulation devices, and 

cognitive enhancement technologies. Key ethical concerns such as the potential for 

manipulation, consent, and the protection of mental integrity will be addressed. 

The review will also examine legal and regulatory frameworks, highlighting the emerging 

policies and legislative proposals that seek to protect neuro-rights. Special attention will be paid 

to pioneering efforts by governments and international bodies to create legal mechanisms that 

safeguard individuals from potential neurotechnological abuses. And lastly, we will evaluate 

                                                             
18 Calo R, ‘Artificial Intelligence Policy: A Primer and Roadmap.’ The Columbia Science and Technology Law 

Review, [2017]18, 315-357. 
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institutional and policy recommendations put forth by experts to address gaps in the existing 

human rights frameworks. This includes proposals for embedding neuro-rights into international 

human rights law and the challenges of enforcing these rights in a rapidly evolving technological 

landscape. 

The intersection of neuro-rights with established human rights frameworks has been a focal point 

for many scholars. Researchers such as Marcello Ienca and Roberto Andorno have argued that 

neurotechnologies raise new ethical and legal questions that challenge existing human rights 

paradigms. In their 2017 paper, they proposed extending traditional human rights to include 

neuro-specific protections like cognitive liberty, mental privacy, and freedom from cognitive 

manipulation, arguing that the brain should be considered part of an individual's personal 

domain, protected under human dignity and autonomy principles.19 

Similarly, Rafael Yuste, a leading voice in neuro-rights discourse, has championed the idea that 

emerging neurotechnologies warrant the creation of new legal safeguards. In 2021, Yuste and 

colleagues published a landmark article advocating for the inclusion of neuro-rights in 

international human rights charters, particularly in the wake of brain-computer interface (BCI) 

advancements. They argue that neuro-rights should prevent "neurotechnological discrimination" 

and protect individuals from cognitive exploitation by private corporations or state actors. 

Yuste’s work contributes significantly to the framing of neuro-rights as a new frontier within 

human rights, emphasizing the need for urgent legal recognition.20 

                                                             
19 Ienca M & Andorno, R Towards New Human Rights in the Age of Neuroscience and Neurotechnology [1st edn, 

New York, Springer, 2017] 5-6. 
20   Yuste R, Goering S, Athey, M, & Dubljevic, V. Neuro-rights: A Global Framework for Protecting the Rights of 

the Mind [1st edn, London, Springer, 2021] pp. 12-13. 
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Privacy concerns in the era of neurotechnology are a recurring theme in the literature. Scholars 

such as Sarah Richmond and Javier del Prado have highlighted the challenges posed by the 

collection, storage, and use of neural data. Richmond, in her work on neuroethics, underscores 

that neural data should be treated as highly sensitive, akin to biometric or genetic data, due to its 

intimate link with personal identity, thoughts, and emotions. In her 2018 paper, she warns that 

without robust neuro-rights, corporations could potentially exploit brain data for commercial 

gain, compromising individual privacy on an unprecedented scale.21 

Del Prado’s contributions focus on the regulatory aspects of neurotechnologies, particularly in 

relation to data protection laws such as the General Data Protection Regulation (GDPR) in 

Europe. He argues that while existing frameworks provide some protection for personal data, 

they are insufficient for handling the unique ethical challenges presented by neural data. Del 

Prado calls for specific amendments to these laws to accommodate neurotechnological 

developments, ensuring that mental privacy and brain data are explicitly covered within global 

data protection regulations.22 

The notion of cognitive liberty, introduced by scholars like Wrye Sententia and Neal Cohen, has 

become a central concept in the literature on neuro-rights. Cognitive liberty refers to the right of 

individuals to control their own mental processes and cognitive functions without external 

interference. Sententia, in her seminal 2004 essay on neuroethics, argued that cognitive liberty is 

a fundamental human right that must be protected in the face of advancing neurotechnologies. 

She highlights the potential for misuse of these technologies in both commercial and 

                                                             
21 Richmond S Neuroethics and the Challenge of Neural Data. (Oxford: Oxford University Press 2018) 
22 Del Prado J Regulating Neurotechnology: The Need for Legal Adaptation. (Brussels, European Union Press 2019) 
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governmental contexts, where individuals could be subject to cognitive manipulation, either 

through subliminal influences or more direct neural interventions.23 

Cohen extends this argument by discussing the legal implications of cognitive liberty. In his 

2020 article, he emphasizes the need for neuro-rights to safeguard not only the autonomy of 

thought but also the freedom to alter one’s cognitive state voluntarily. His work highlights a key 

debate in the literature: the balance between protecting individuals from harmful neuro-

technological interventions and allowing them the freedom to enhance or modify their own 

cognition.24 

2.3.4. Ethical Debates on Neuro-Enhancement 

The ethical debates surrounding neuro-enhancement technologies, such as brain stimulation 

devices and cognitive augmentation, have garnered substantial attention. Scholars like Julian 

Savulescu and Anders Sandberg argue for the ethical permissibility of neuro-enhancement, 

suggesting that enhancing human cognition through technology could lead to societal benefits, 

such as increased productivity, creativity, and even moral reasoning. Savulescu, a bioethicist, 

contends in his 2019 work that neuro-enhancement is an extension of human evolution and 

should be seen as a means of improving the human condition.25 

However, this perspective has faced criticism from scholars like Francis Fukuyama, who warns 

of the dangers of neuro-enhancement leading to social inequality and the erosion of human 

identity. In his influential work ‘Our Posthuman Future’ (2002), Fukuyama argues that 

                                                             
23 Sententia W Cognitive Liberty: A New Paradigm for Neuroethics [1st edn, San Francisco: Neuroethics Press 

2004]22-23. 
24 Cohen J Cognitive Liberty and Neuro-Rights: Navigating the Ethical Landscape. (New York: Academic Press 

2020) 
25 Savulescu J Enhancing Human Capacities. (Oxford: Oxford University Press 2019) 
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widespread cognitive enhancement could exacerbate existing social divides, where those with 

access to such technologies may gain disproportionate advantages. The literature is divided on 

whether neuro-enhancement should be embraced or restricted, with both sides acknowledging 

the potential impact of these technologies on human rights and neuro-rights.26 

2.3.6. Gaps in the Literature 

While there has been significant progress in the theoretical and ethical exploration of neuro-

rights, several gaps remain in the literature. Firstly, there is a lack of empirical studies on how 

neurotechnologies are already impacting vulnerable populations, such as individuals with 

cognitive impairments or mental health conditions. Research in this area would provide valuable 

insights into the real-world implications of neuro-rights and help shape more inclusive legal 

frameworks. 

Secondly, much of the current literature focuses on neuro-rights in high-income countries, where 

neurotechnological advancements are more readily available. There is a need for more research 

on how neuro-rights should be applied in developing countries, where access to these 

technologies is limited but where the potential for exploitation remains high. This includes 

addressing the ethical concerns related to the global neurotechnology market and ensuring that 

neuro-rights are recognized as a universal human right, rather than a privilege for technologically 

advanced nations. 

 

 

                                                             
26 Fukuyama F Our Posthuman Future (New York: Farrar, Straus and Giroux 2002) 
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CHAPTER THREE 

LEGAL AND INSTITUTIONAL FRAMEWORK 

3.0.  Legal Framework 

The emergence of neurotechnology raises profound ethical and legal challenges, underscoring 

the need for comprehensive legal and institutional frameworks to protect neuro-rights. As 

neurotechnologies such as brain-computer interfaces and neuroimaging become more prevalent, 

concerns about cognitive liberty, mental privacy, and identity preservation become increasingly 

critical. The potential for misuse of these technologies highlights the urgency of establishing 

legal protections that ensure individuals maintain control over their neural data and mental 

processes. In the Nigerian context, the existing legal and institutional frameworks must evolve to 

address the unique challenges posed by neurotechnology. Current legislation often fails to 

account for the complexities associated with neuro-rights, leaving individuals vulnerable to 

potential abuses. This chapter will systematically examine both national and international legal 

frameworks, outlining the pertinent statutes, treaties, and conventions that provide a foundation 

for safeguarding neuro-rights.  

Furthermore, this chapter will explore the roles of various national and international institutions, 

including human rights bodies and professional organizations, in promoting, regulating, and 

enforcing these rights. By analyzing these frameworks, the chapter aims to illuminate existing 

gaps in legal protections and propose actionable pathways for enhancing the recognition and 

enforcement of neuro-rights at both national and international levels. The interplay between legal 

structures and institutional practices will be critical in addressing the evolving challenges posed 
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by neurotechnologies and in ensuring that the rights of individuals are effectively safeguarded in 

this new technological landscape. 

3.1 National Legal Framework 

The national legal framework serves as a critical foundation for the recognition and protection of 

neuro-rights within a country. In Nigeria, this framework is primarily established through a 

combination of constitutional provisions, statutory laws, and regulatory measures that aim to 

safeguard the fundamental rights of individuals in the face of emerging technologies. This 

section will examine key legal instruments, including the Constitution of Nigeria, the Mental 

Health Act 2021, and the National Health Act 2014, highlighting their relevance to neuro-rights 

and identifying areas where legal protections may be lacking. By understanding the current legal 

landscape, we can better assess the adequacy of Nigeria's legal framework in addressing the 

complexities introduced by neurotechnology and its implications for individual rights. 

3.1.1 The Constititution of Nigeria 1999 (as amended) 

The Constitution of Nigeria, enacted in 1999 and subsequently amended, serves as the supreme 

law of the land, providing the foundational legal framework for the protection of human rights in 

the country. Key provisions relevant to neuro-rights can be found in Chapter IV, which 

encompasses the fundamental rights of citizens. These rights include the right to life, the right to 

dignity of the human person, and the right to privacy, all of which are critical in the context of 

neurotechnological advancements. 
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1. The Right to Life; (Section 33)27 guarantees that no person shall be deprived of life 

intentionally, except in execution of the sentence of a court. This provision underscores the 

sanctity of human life, which extends to protecting individuals from harmful neuro-technological 

interventions that could jeopardize their mental and physical well-being. 

2. The Right to Dignity of the Human Person; (Section 34)28 is particularly pertinent, as 

it ensures that every individual is entitled to respect for their dignity and prohibits torture or 

inhuman treatment. This right is crucial in addressing concerns related to the exploitation of 

neurotechnology for cognitive manipulation or coercion. 

3. Additionally, the Right to Privacy; (Section 37)29 protects individuals against arbitrary 

interference in their private life, which includes their mental processes and neural data. As 

neurotechnologies can facilitate unauthorized access to one’s thoughts and emotions, this 

constitutional protection is vital in safeguarding cognitive autonomy. 

However, despite these protective provisions, the Constitution does not explicitly recognize 

neuro-rights as a distinct category, leaving potential gaps in legal protections. The challenges 

posed by emerging neurotechnologies necessitate a reevaluation of the Constitution to 

incorporate specific rights that address the unique implications of cognitive liberty, mental 

privacy, and identity preservation. 

3.1.2 Mental Health Act 2021 

The Mental Health Act 2021 represents a significant advancement in Nigeria's legal framework 

regarding mental health and, by extension, neuro-rights. This legislation aims to protect the 

                                                             
27 CAP 23 Laws of the Federation of Nigeria 
28 ibid 
29 ibid 
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rights of individuals with mental health conditions while providing a structured approach to the 

delivery of mental health care services. It emphasizes the importance of mental health as an 

integral component of overall health and recognizes the need for policies that respect individual 

dignity and autonomy. 

Key provisions of the Mental Health Act include: 

1. Informed Consent (Section 17): The Act mandates that individuals must provide 

informed consent before receiving mental health treatment, thereby promoting the principle of 

autonomy and ensuring that individuals have a say in the procedures affecting their mental 

processes. This provision is particularly relevant in the context of neuro-technological 

interventions, as it emphasizes the necessity for voluntary participation. 

2. Confidentiality and Privacy (Section 30): The Act includes provisions that protect the 

privacy and confidentiality of individuals receiving mental health care. It stipulates that any 

information relating to the treatment of a patient must be kept confidential, addressing potential 

concerns related to unauthorized access and use of neural data. Such protections are crucial in 

safeguarding cognitive liberty and preventing discrimination based on mental health status. 

However, despite its progressive features, the Mental Health Act does not explicitly address 

neuro-rights or the unique challenges posed by neurotechnology. There remains a need for 

additional legal protections that specifically recognize the implications of emerging technologies 

on mental health and cognitive autonomy. Enhancing the Act to include provisions for neuro-

rights could provide a more comprehensive framework for safeguarding individuals' rights in the 

face of technological advancements. 
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In conclusion, the Mental Health Act 2021 lays a foundational framework for mental health care 

in Nigeria, emphasizing the importance of individual rights and autonomy. Nonetheless, further 

integration of neuro-rights into this legislation is necessary to address the evolving landscape of 

neurotechnology and its implications for mental health and cognitive freedom. 

3.1.3 National Health Act 2014 

The National Health Act 2014 provides a comprehensive legal framework aimed at regulating 

the health sector in Nigeria and ensuring access to quality healthcare for all citizens. This 

legislation plays a crucial role in shaping health policies and establishing standards for health 

services, with provisions that align with international human rights norms. It emphasizes the 

importance of protecting individuals' rights within the healthcare system, which is particularly 

relevant in the context of neuro-rights. 

Key provisions of the National Health Act include: 

1. Right to Access Healthcare (Section 11): The Act guarantees the right of every 

Nigerian to access healthcare services without discrimination. This provision is significant in 

ensuring that individuals, including those with mental health conditions or disabilities, have 

equal access to neurotechnological advancements that could enhance their well-being. 

2. Informed Consent (Section 24): Similar to the Mental Health Act, the National Health 

Act emphasizes the necessity of obtaining informed consent from patients before any medical 

procedure or treatment is administered. This provision is particularly pertinent to neuro-

technological interventions, ensuring that individuals are fully aware of the implications of using 

such technologies on their cognitive functions. 
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3. Confidentiality of Health Information (Section 19): The Act underscores the 

importance of maintaining the confidentiality of individuals' health information. It requires 

healthcare providers to protect patients' personal health data from unauthorized access or 

disclosure, addressing concerns regarding the privacy of neural data and the potential risks 

associated with neurotechnology. 

Despite its comprehensive provisions, the National Health Act does not specifically address 

neuro-rights or the ethical challenges posed by emerging neurotechnologies. The rapid 

advancement of such technologies necessitates additional legal frameworks that explicitly 

incorporate neuro-rights, ensuring that individuals' cognitive autonomy and mental privacy are 

protected. 

3.2 INTERNATIONAL LEGAL FRAMEWORK 

The international legal framework plays a crucial role in shaping the standards and norms 

surrounding human rights, including emerging concepts such as neuro-rights. Various 

international instruments aim to protect individual freedoms and dignity, providing a foundation 

for advocating for neuro-rights in the context of global human rights discourse. This section will 

explore key international legal instruments, including the Universal Declaration on Human 

Rights, the Oviedo Convention, the Universal Declaration on the Human Genome and Human 

Rights, and UNESCO's Universal Declaration on Bioethics and Human Rights, highlighting their 

relevance to the protection of neuro-rights. 

3.2.1 Universal Declaration on Human Rights 1948  

Adopted by the United Nations General Assembly in 1948, the Universal Declaration on Human 

Rights (UDHR) is a seminal document that articulates fundamental human rights that must be 
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universally protected. It establishes a common standard of achievement for all peoples and 

nations, asserting that all individuals are entitled to certain inalienable rights, regardless of 

nationality, ethnicity, or other status. 

Key articles within the UDHR are particularly relevant to the discussion of neuro-rights: 

1. Inherent Dignity and Equality:30 All human beings are born free and equal in dignity 

and rights. This foundational principle emphasizes the intrinsic value of every individual, 

highlighting the need to protect the dignity and autonomy of persons in the context of 

neurotechnology. 

2. Right to Life and Security:31 Everyone has the right to life, liberty, and security of 

person. This article underscores the importance of safeguarding individual freedoms, which is 

crucial in the face of potential abuses arising from neurotechnological advancements. 

3. Privacy Protection:32 No one shall be subjected to arbitrary interference with his 

privacy, family, home or correspondence, nor to attacks upon his honor and reputation. This 

provision is particularly pertinent to neuro-rights, as it speaks to the need for privacy and 

protection against unauthorized access to personal and neural data. 

While the UDHR does not explicitly mention neuro-rights, its principles provide a foundational 

basis for advocating for protections related to cognitive liberty, mental privacy, and the ethical 

use of neurotechnology. As the landscape of human rights evolves, the recognition of neuro-

rights as an extension of the rights outlined in the UDHR becomes increasingly vital, particularly 

in the context of the rapid advancements in neuroscience and neurotechnology. 

                                                             
30 Art 1, Universal Declaration on Human Rights 1948 
31 Art 3, UDHR 
32 Art 12, UDHR 
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3.2.2 Convention on Human Rights and Biomedicine (Oviedo Convention 1997) 

The Convention on Human Rights and Biomedicine, commonly known as the Oviedo 

Convention, was adopted by the Council of Europe in 1997. It is a landmark legal instrument that 

addresses the ethical and legal challenges posed by advancements in biomedicine and 

biotechnology, emphasizing the need to protect human rights in the context of medical practice 

and research. 

Key provisions of the Oviedo Convention relevant to neuro-rights include: 

1. Protection of Dignity:33 The purpose of this Convention is to protect the dignity and 

identity of all human beings and to guarantee everyone, without discrimination, respect for their 

integrity and other rights and fundamental freedoms with regard to the applications of biology 

and medicine. This article underscores the importance of dignity and integrity, which are 

paramount in discussions surrounding neuro-technological interventions that could impact an 

individual's cognitive functions. 

2. Lifelong Protections:34 This Convention shall apply in relation to the human being, from 

the beginning of his or her life until death. The inclusive nature of this provision emphasizes that 

human rights protections extend to individuals at all stages of life, reinforcing the necessity of 

safeguarding cognitive rights from conception onward. 

                                                             
33 Art 1, Oviedo Convention 
34 Art 2, Oviedo Convention 



29 
 

3. Informed Consent:35 An intervention in the health field may only be carried out after the 

person concerned has given free and informed consent to it. This provision is particularly 

pertinent to neuro-rights, as it ensures that individuals are fully aware of and agree to any neuro-

technological autonomy. 

4. Confidentiality of Health Data:36 The use of information concerning a person’s health 

may only be carried out for health purposes. This article stresses the importance of maintaining 

confidentiality and limiting the use of health data, which includes neural data in the context of 

neuro-technologies, ensuring that individuals’ mental privacy is respected. 

Although the Oviedo Convention does not specifically mention neuro-rights, its emphasis on 

individual dignity, integrity, and informed consent lays a critical groundwork for the protection 

of cognitive liberties. The Convention advocates for ethical standards in biomedicine, which 

must be adapted to address the unique challenges posed by emerging neurotechnologies. 

3.2.3 Universal Declaration on the Human Genome and Human Rights (1997) 

Adopted by UNESCO in 1997, the Universal Declaration on the Human Genome and Human 

Rights serves as a significant international framework addressing the ethical and legal 

implications of genetic research and biotechnology. It emphasizes the need to respect human 

dignity and the rights of individuals in the context of advancements in genetic science, which 

have implications for neurotechnology and neuro-rights. 

Key articles relevant to the discourse on neuro-rights include: 

                                                             
35 Oviedo Convention, Article 5 
36 Oviedo Convention, Article 10 
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1. Common Heritage:37 The human genome is the heritage of humanity and its recognition 

as a common heritage implies that it should be made available to all, in accordance with the 

principles of dignity, rights, and freedoms. This provision highlights the importance of access to 

genetic information, which can be extended to encompass neural data as part of an individual’s 

identity and heritage, advocating for protections against exploitation. 

2. Dignity and Respect:38 "Everyone has the right to respect for their dignity and for their 

rights and freedoms in relation to the human genome." This article is foundational for advocating 

for neuro-rights, as it emphasizes the necessity of safeguarding dignity and rights in the context 

of genetic and neurological research and applications. 

3. Non-Discrimination:39 "The use of the human genome should not result in 

discrimination against individuals or groups." This provision underscores the importance of 

preventing neurotechnological discrimination, advocating for equitable treatment of individuals 

regardless of their neurological status or cognitive abilities. 

4. Respect for Human Dignity:40 Any intervention on the human genome must be carried 

out in accordance with the principles of the dignity of the human being." This principle 

reinforces the necessity of respecting human dignity in any form of intervention, including 

neuro-technological advancements that may impact cognitive processes. 

While the declaration focuses primarily on genetic issues, its principles are highly relevant to the 

discourse on neuro-rights, particularly in light of the increasing convergence between genetic 

and neurological research. The ethical considerations outlined in the declaration provide a 

                                                             
37 Universal Declaration on the Human Genome and Human Rights (1997), Article1 
38 Universal Declaration on the Human Genome and Human Rights (1997), Article 2 
39 Universal Declaration on the Human Genome and Human Rights (1997), Article 3 
40 Universal Declaration on the Human Genome and Human Rights (1997), Article 5 
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framework for advocating for protections related to cognitive liberty, mental privacy, and the 

ethical use of neurotechnologies. 

3.2.4 UNESCO's Universal Declaration on Bioethics and Human Rights (2005) 

The UNESCO Universal Declaration on Bioethics and Human Rights (2005) provides a strong 

ethical framework for addressing the challenges posed by neurotechnologies. Its emphasis on 

human dignity, autonomy, and informed consent is particularly significant in the neuro-rights 

discourse, where technologies have the potential to directly impact cognitive functions. The 

Declaration's focus on privacy is crucial for safeguarding neural data from exploitation. 

Additionally, the equitable sharing of scientific benefits aligns with the need to ensure that 

neurotechnological advancements are available to all, preventing unequal access and social 

divides41 

Key Provisions in these regards include: 

1. Human Dignity and Human Rights: Article 3 highlights the need to protect human dignity 

and uphold human rights in all scientific and technological advancements. It ensures that any 

developments in fields like neurotechnology should respect the intrinsic value of individuals and 

their rights.42 

  2. Informed Consent: Article 6 emphasizes that all scientific and medical interventions must 

be carried out with the individual's prior, free, and informed consent, reinforcing the principle of 

autonomy, especially critical in the context of neurotechnology, where interventions could 

directly affect mental and cognitive functions. 

                                                             
41 Jotterand F, ‘Human dignity and transhumanism: Do anthro-technological devices have moral status?’ The 

Journal of Medicine and Philosophy, [2005] 30(6), 659-674. 
42 Akintoye O & Tangwa G ‘The human dignity principle in bioethics and biolaw.’ Journal of Bioethical Inquiry, 

[2017] 14(4), 533-544. 
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  3. Privacy and Confidentiality: Article 9 focuses on the protection of personal privacy, 

particularly regarding medical and scientific data, a principle highly relevant to neuro-rights as 

neural data becomes a new frontier in personal information. 

  4. Equitable Sharing of Benefits: Article 15 underscores the fair distribution of the benefits 

derived from scientific research. This provision ensures that technological advancements in 

neurotechnology, like brain-computer interfaces or cognitive enhancement, should be accessible 

to all and not concentrated in the hands of a privileged few. 

3.3 NATIONAL INSTITUTIONAL FRAMEWORK 

In addressing the ethical, legal, and social implications of neurotechnologies, Nigeria’s national 

institutions play a vital role in overseeing the protection of individual rights and ensuring that 

advancements in these fields align with human rights standards. These institutions provide a 

regulatory framework and safeguard against abuses, with specific focus on ensuring mental 

privacy, cognitive liberty, and ethical use of neurotechnology. 

3.3.1 National Human Rights Committee 

  The National Human Rights Committee (NHRC) of Nigeria is the primary institution 

responsible for the promotion, protection, and enforcement of human rights within the country. 

Established under the National Human Rights Commission (Amendment) Act of 2010, the 

NHRC serves as a key mechanism for safeguarding the rights of Nigerian citizens in accordance 

with the Nigerian Constitution and international human rights treaties to which Nigeria is a party. 

Its responsibilities encompass a wide range of human rights issues, including the investigation 

into allegations of human rights violations and in this context the protection of privacy, dignity, 

and personal freedoms, all of which are critical in the emerging field of neuro-rights. 
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Key Responsibilities Related to Neuro-Rights; 

1. Protection of Cognitive Liberty: Cognitive liberty refers to the right of individuals to 

control their own mental processes and neural data without external interference. The NHRC, in 

its capacity, can address cases where neurotechnologies might infringe on this liberty, ensuring 

that citizens retain autonomy over their thoughts and mental functions. 

2. Mental Privacy: The protection of mental privacy is particularly relevant in the context of 

neurotechnologies, where there is potential for unauthorized access to brain data. The NHRC is 

responsible for ensuring that technologies do not violate individual privacy by accessing or 

manipulating neural information without consent. 

3. Preventing Cognitive Exploitation: As neurotechnologies develop, the risk of exploitation 

by corporations, governments, or other actors grows. The NHRC monitors and intervenes in 

cases where individuals may be subjected to cognitive exploitation whether through brain data 

collection for profit, political manipulation, or coercive practices. 

4. Promoting Ethical Use of Neurotechnologies: The NHRC also has a role in advising the 

government on the ethical use of neurotechnology, ensuring that policies and regulations keep 

pace with advancements in the field and prevent abuses. This includes setting standards for the 

use of BCIs, neuroimaging tools, and other neural technologies, ensuring that their deployment 

aligns with international human rights principles. 

Challenges 

While the NHRC has a strong mandate, it faces challenges in fully addressing the complexities 

of neuro-rights. These include gaps in existing legal frameworks that do not explicitly address 
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the unique ethical and legal challenges posed by neurotechnologies. Additionally, the rapid 

advancement of these technologies often outpaces regulatory developments, creating potential 

vulnerabilities for individuals whose mental privacy and cognitive autonomy are at risk. 

3.3.2 Nigerian Society of Neurological Sciences (NSNS) 

The Nigerian Society of Neurological Sciences (NSNS) is a professional body comprised of 

neurologists, neurosurgeons, and other healthcare professionals specializing in the study and 

treatment of neurological disorders. The NSNS plays a critical role in the development of 

neurological sciences in Nigeria by promoting research, education, and clinical practices related 

to neurology and neurosurgery. The primary mandate of the NSNS is to foster excellence in the 

field of neurological sciences through the following activities; 

1. Professional Development: The NSNS organizes conferences, workshops, and training 

programs to keep professionals updated on the latest advancements in neurological research and 

treatment practices. This ensures that Nigerian neurological professionals are at the forefront of 

developments in the field, including emerging neurotechnologies. 

2. Research and Innovation: The society actively encourages research into neurological 

diseases, the nervous system, and brain-related technologies, including brain-computer interfaces 

(BCIs), neurostimulation, and neuroimaging technologies. The promotion of research within 

Nigeria is essential to understanding the local prevalence of neurological disorders and the 

potential applications or risks of neurotechnologies in the Nigerian context. 

3. Public Awareness: The NSNS plays a role in raising awareness about neurological conditions 

and neurotechnological advancements. It engages with the public to demystify the use of 
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neurotechnologies, educating individuals on the potential benefits, ethical considerations, and 

risks associated with these technologies. 

4. Policy Advocacy: The NSNS advises policymakers on neurological healthcare and 

neurotechnological applications. By providing expert opinions on the regulation of neuro-

technologies and neuro-enhancement practices, the NSNS contributes to shaping national 

policies on mental health, neuro-rights, and ethical practices in neurology. 

Challenges 

Despite its contributions to neurological sciences, the NSNS faces several challenges: 

1. Limited Resources: As with many scientific and medical organizations in developing nations, 

the NSNS operates under constraints related to funding and access to cutting-edge neuro-

technologies. This limits its capacity to fully engage with and regulate neurotechnologies in 

Nigeria. 

2. Legal Gaps: The society operates within a legal framework that has not yet fully addressed 

the specific ethical and legal concerns associated with neurotechnologies. While the NSNS can 

provide professional guidance and advocacy, there is a need for more comprehensive national 

legislation that recognizes and protects neuro-rights. 

To address these challenges, the NSNS will need to strengthen its partnerships with both the 

government and international neurological organizations. This will allow it to play a more active 

role in shaping policy, ensuring that neurotechnologies are regulated in a manner that safeguards 

human rights while promoting scientific progress. 

 



36 
 

3.3.3 Nigerian Supreme Court Precedents 

The Nigerian Supreme Court plays a crucial role in interpreting and enforcing the nation's laws, 

including those related to human rights, mental health, and emerging technologies. As the 

highest court in Nigeria, its decisions set binding precedents on lower courts and shape the 

country’s legal landscape. In the context of neuro-rights, while there may not yet be direct cases 

addressing these rights, the Court's rulings on fundamental human rights, privacy, mental health, 

and technological interventions provide a legal framework that could be applied to future neuro-

rights cases. 

Key Areas of Jurisprudence Relevant to Neuro-Rights; 

1. Right to Privacy: 

The Nigerian Supreme Court has upheld the right to privacy in several landmark cases. This right 

is enshrined in Section 37 of the 1999 Constitution of Nigeria, which protects citizens' privacy in 

their homes, correspondence, and telecommunications. As neurotechnologies advance, 

particularly in the areas of brain data collection and cognitive liberty, the Court’s interpretation 

of privacy rights could extend to protecting individuals from unauthorized access to their neural 

data and mental processes. This was portrayed in the court decisions in the cases of Madu v. 

Madu43 where the court emphasized the scope of individual privacy rights in Nigeria. In future, 

the right to privacy could be argued to encompass mental privacy, shielding individuals from 
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intrusive neuro-technological practices such as unauthorized brain surveillance or data 

extraction.44 

2. Mental Health and Human Dignity: 

The Court has also been active in cases related to human dignity, which is a cornerstone of many 

human rights protections in Nigeria. The case of Uzoukwu v. Ezeonu II45, where the court 

highlighted the Court's interpretation of human dignity as inviolable and non-negotiable under 

Nigerian law.  Section 34 of the 1999 Constitution guarantees the right to dignity of the human 

person, prohibiting inhumane treatment and exploitation. This legal foundation could be used to 

challenge unethical applications of neurotechnologies that infringe upon an individual's mental 

integrity or subject them to coercive cognitive manipulation. Judicial recognition of human 

dignity could become central to protecting individuals from neuro-technological abuses, such as 

forced neuro-enhancement or involuntary brain data extraction. The Court’s past rulings on 

dignity provide a basis for arguing that neuro-rights are necessary to safeguard against these 

emerging threats. 

3. Medical Interventions and Consent: 

 The Nigerian Supreme Court has ruled on cases involving medical interventions, emphasizing 

the importance of informed consent. This principle is likely to become critical in neuro-rights 

cases, especially when dealing with neuro-enhancements, brain-computer interfaces (BCIs), or 

other technologies that alter cognitive functions. Without explicit legal protections, individuals 

could be subject to unauthorized or non-consensual neuro-interventions, raising concerns about 
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autonomy and cognitive liberty.46 Informed consent is crucial in the context of neurotechnology, 

and the Court’s existing jurisprudence on medical ethics may extend to ensuring that individuals 

fully understand and voluntarily agree to any neuro-technological interventions.47 

4. Technological Interventions and Surveillance: 

Nigeria has witnessed a growing body of legal decisions around technology and surveillance, 

particularly regarding telecommunications and digital privacy. These precedents could be 

expanded to cover neuro-surveillance technologies, which have the potential to monitor or 

manipulate brain activity. The Supreme Court’s interpretations in these areas will be crucial in 

establishing whether brain data can be subject to the same protections as other forms of personal 

data. As technologies evolve to include the monitoring of neural activities, the Court’s past 

rulings on digital privacy could form the legal groundwork for protecting cognitive data. It is 

possible that future cases may establish neuro-rights as a subset of privacy rights. 

Notable Precedents Relevant to Neuro-Rights 

While there is no case law specifically addressing neuro-rights in Nigeria at present, several 

important precedents could inform future legal battles over the right to mental privacy, cognitive 

liberty, and freedom from neuro-technological manipulation: 

1. Okafor v. Lagos State Government (2014):48 This case touched on privacy and 

surveillance issues, dealing with the use of technology in public spaces. Although it did not 
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involve neuro-technologies, it set an important precedent for how the Court views the balance 

between state surveillance and individual rights. 

2. Medical and Dental Practitioners Disciplinary Tribunal v. Okonkwo (2001):49 This 

case reinforced the importance of patient autonomy and informed consent in medical decision-

making, principles that will be essential in future neuro-rights cases. 

3. Ibekwe v. Nigerian Bar Association (2015):50 This case explored issues of human 

dignity and the protection of personal rights, setting a precedent for how the Court could 

interpret violations of mental integrity or coercion through neuro-technologies. 

Potential Future Challenges 

As neurotechnology becomes more integrated into medical, military, and commercial sectors, the 

Nigerian Supreme Court may be faced with novel challenges. These may include: 

Cognitive Data Protection: The Court will need to define how cognitive data is classified under 

existing privacy laws, determining whether brain data is protected similarly to personal 

communications or financial information. 

Mental Integrity and Coercion: Cases involving involuntary neuro-enhancement or cognitive 

manipulation could come before the Court, requiring judges to balance technological 

advancements with fundamental human rights like autonomy and dignity. 

Regulatory Oversight: As Nigerian regulatory bodies begin to address neurotechnologies, 

disputes over the enforcement and scope of neuro-rights protections could require judicial 

intervention to clarify the roles of national institutions and international frameworks. 
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3.4 International Institutional Framework 

 3.4.1 International Brain Research Organization (IBRO) 

The International Brain Research Organization (IBRO) is a prominent global institution 

dedicated to promoting neuroscience research and fostering international collaboration among 

neuroscientists. Founded in 1961 under the auspices of UNESCO, IBRO focuses on advancing 

the understanding of the brain, particularly in regions where neuroscience is still developing. 

IBRO’s mission aligns with the broader goals of neuro-rights advocacy by supporting ethical 

standards in neuroscience research and promoting the dissemination of scientific knowledge 

across borders.51 

IBRO is involved in various capacity-building initiatives, such as training programs, workshops, 

and conferences that enable the development of neuroscientific expertise worldwide. 

Additionally, IBRO plays a pivotal role in advocating for the responsible use of 

neurotechnologies and encouraging ethical guidelines that protect human rights in neuroscience 

research and applications.52 And by promoting international cooperation and supporting the 

ethical development of neurotechnologies, IBRO contributes significantly to the global 

institutional framework necessary for safeguarding neuro-rights. 

Key Roles and Contributions of IBRO: 
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1. Research Collaboration: 

IBRO fosters global collaboration among neuroscientists, connecting researchers across borders 

to share findings, methodologies, and resources. By encouraging joint research efforts, IBRO 

helps to advance the field of neuroscience, leading to innovations that could impact neuro-rights, 

particularly in areas like cognitive enhancement, brain-computer interfaces (BCIs), and 

neuroimaging.53 

2. Training and Capacity Building: 

One of IBRO’s main objectives is to build capacity in neuroscience research and education, 

particularly in regions where access to scientific resources and training is limited. Through its 

various programs, IBRO provides grants, fellowships, and workshops aimed at nurturing young 

researchers. This focus on education and training is critical in ensuring that advancements in 

neurotechnology are guided by ethical standards and respect for neuro-rights.54 

3. Ethical Advocacy: 

IBRO has increasingly engaged with ethical debates concerning neuroscience, particularly with 

respect to how brain research intersects with human rights. As neurotechnologies such as BCIs 

and neuro-enhancements progress, IBRO’s work in promoting responsible research practices and 

advocating for ethical considerations helps to guide the development of frameworks that could 

protect cognitive liberty and mental privacy.55 
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4. Global Advocacy for Brain Health: 

IBRO emphasizes the importance of brain health as part of its mission, advocating for global 

initiatives that support the treatment and prevention of brain disorders. While their primary focus 

is on research, IBRO’s global advocacy role also extends to ensuring that the benefits of 

neuroscience and neurotechnology are made available equitably and ethically.56 

3.4.2 Federation of European Neuroscience Societies (FENS) 

The Federation of European Neuroscience Societies (FENS) is a leading organization that unites 

neuroscience societies across Europe, promoting the advancement of neuroscience research and 

education. Established in 1998, FENS aims to foster collaboration among neuroscientists and 

facilitate the exchange of knowledge within the European research community.57 

FENS is dedicated to ensuring that neuroscience research is conducted ethically and responsibly. 

The organization actively engages in discussions surrounding ethical considerations in 

neuroscience, including the implications of emerging neurotechnologies on human rights and 

individual autonomy. Through its various initiatives, FENS promotes the development of 

guidelines and best practices that address ethical concerns associated with neurotechnological 

advancements.58 

Moreover, FENS organizes conferences, workshops, and educational programs that highlight the 

importance of ethics in neuroscience research. By providing a platform for scientists, 
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policymakers, and ethicists to collaborate, FENS contributes to the establishment of a framework 

that prioritizes human rights and safeguards neuro-rights in research and clinical practices. 

In addition, FENS participates in broader discussions on the regulatory landscape governing 

neuroscience in Europe, advocating for policies that support responsible research while 

respecting individual rights and dignity. As such, FENS plays a crucial role in shaping the 

international institutional framework for neuro-rights, ensuring that scientific progress aligns 

with ethical standards. 

3.4.3 World Health Organization (WHO) 

The World Health Organization (WHO) is a specialized agency of the United Nations 

established in 1948, dedicated to promoting global health, coordinating international health 

responses, and setting health standards worldwide. The WHO plays a crucial role in shaping 

health policies, providing guidance, and conducting research that impacts health systems across 

member states. 

In the context of neuro-rights, the WHO recognizes the importance of mental health and 

neurological disorders as significant components of overall health. The organization advocates 

for policies that prioritize mental health, emphasizing the need for ethical considerations in the 

development and application of neurotechnologies. WHO's commitment to mental health is 

evident in initiatives like the Mental Health Action Plan and the Global Strategy on Human 

Resources for Health, which promote access to mental health care and the protection of 

individual rights.59 
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WHO also addresses the ethical challenges posed by emerging technologies in health care, 

including neurotechnologies. Through its guidelines and publications, WHO encourages member 

states to implement policies that safeguard mental health rights and ensure that 

neurotechnological advancements respect human dignity and autonomy.60 This includes 

advocating for informed consent, privacy, and the right to choose treatments, which are central 

tenets of neuro-rights. By fostering international collaboration and providing resources for 

policymakers and health professionals, the WHO contributes to the global framework for neuro-

rights, promoting health policies that protect individuals' rights in the face of rapid technological 

advancements. 

3.4.4 European Brain Council (EBC) 

The European Brain Council (EBC) is a nonprofit organization established in 2002, dedicated to 

advocating for brain research and promoting awareness of brain health across Europe. It brings 

together various stakeholders, including scientists, healthcare professionals, patient 

organizations, and industry representatives, to advance knowledge and understanding of brain-

related issues.61 

The EBC plays a critical role in addressing the ethical and legal implications of 

neurotechnologies and their impact on human rights. By fostering collaboration among different 

sectors, the EBC facilitates discussions on the ethical use of neurotechnologies in research and 

clinical practice. It emphasizes the need for guidelines that ensure the responsible development 

and application of these technologies while protecting individual rights and dignity. In its 
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initiatives, the EBC raises awareness about the challenges posed by neurotechnology, such as 

privacy concerns, cognitive liberty, and informed consent.62 The organization advocates for a 

holistic approach to brain health, which includes not only treatment and prevention but also the 

ethical considerations surrounding technological advancements. By promoting dialogue between 

scientists, policymakers, and the public, the EBC aims to create a comprehensive framework for 

addressing the complexities of neuro-rights in Europe.63 

Additionally, the EBC collaborates with international organizations, including the World Health 

Organization (WHO) and the European Commission, to influence policy development related to 

brain health and neurotechnologies. Through these efforts, the EBC contributes significantly to 

establishing an international institutional framework that safeguards neuro-rights while 

promoting innovation in neuroscience. 

3.4.6 Nuffield Council on Bioethics 

The Nuffield Council on Bioethics is an influential independent organization in the United 

Kingdom, established in 1991 to provide ethical guidance on issues arising from advances in 

biology and medicine.64 Comprising a diverse group of experts from fields such as science, 

medicine, ethics, law, and social sciences, the Council aims to address complex ethical questions 

and promote informed public debate on bioethical issues. 

In the context of neuro-rights, the Nuffield Council on Bioethics engages with the ethical 

implications of neurotechnologies, emphasizing the need for a robust ethical framework to 
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protect individual rights and well-being.65 The Council conducts thorough inquiries into specific 

topics, producing comprehensive reports and recommendations that guide policymakers, 

healthcare professionals, and the public on ethical practices surrounding emerging technologies. 

Key areas of focus for the Council include: 

Cognitive Liberty and Mental Privacy: The Nuffield Council advocates for policies that 

protect individuals' rights to cognitive liberty and mental privacy. This includes the right to 

control one's thoughts, emotions, and cognitive processes without undue interference from 

external entities, such as governments or corporations.66 

Informed Consent: The Council underscores the necessity of informed consent in the 

application of neurotechnologies. Individuals should be fully aware of the risks and benefits 

associated with neurotechnological interventions, enabling them to make informed decisions 

regarding their mental processes and cognitive enhancements.67 

Risk Assessment: Recognizing the potential risks associated with neurotechnologies such as 

coercion, exploitation, and loss of personal identity the Council promotes a proactive approach to 

ethical oversight. This involves assessing the social, psychological, and legal implications of 

these technologies to ensure that individual rights are safeguarded.68 

Public Engagement and Dialogue: The Nuffield Council actively promotes public engagement 

on bioethical issues, encouraging dialogue among stakeholders, including researchers, 
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policymakers, ethicists, and the public. By fostering discussions on the implications of 

neurotechnologies, the Council aims to create a well-informed society that can critically engage 

with these complex issues. 

In summary, the Nuffield Council on Bioethics plays a vital role in examining the ethical 

dimensions of neurotechnologies, advocating for the protection of neuro-rights, and fostering 

public discourse on these critical issues. Through its research and recommendations, the Council 

contributes to the establishment of ethical frameworks that align scientific advancement with 

respect for individual rights and human dignity. 

3.5 Legal and Institutional Responses to Neurotechnology  

Legal scholars such as Laura Cabrera and Stephen Rainey have examined the role of legal and 

institutional frameworks in responding to the challenges posed by neurotechnology. Cabrera’s 

research explores the gaps in current legal systems that fail to account for the unique issues 

raised by neurotechnologies, such as brain-machine interfaces and neuro-monitoring devices. In 

her 2020 paper, she argues that international human rights law must evolve to include specific 

protections for neural data and cognitive autonomy, particularly as these technologies become 

more integrated into everyday life.69 

Rainey’s contributions focus on the need for an international governance structure for 

neurotechnology. He calls for a global consensus on the regulation of neuro-rights, much like the 

international frameworks that govern issues like genetic modification and environmental 

protection. Rainey argues that a multilateral approach is essential for addressing the cross-border 

implications of neurotechnology, as companies and individuals operate within increasingly 
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globalized networks. His work contributes to the growing body of literature that calls for 

international cooperation in the recognition and enforcement of neuro-rights.70 
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CHAPTER FOUR 

ANALYSIS AND DISCUSSION OF NEURO-RIGHTS AS A NEW FRONTIER OF 

HUMAN RIGHTS 

4.1 Brief Overview of Neuro-Rights and Their Relevance to Human Rights 

Neuro-rights represent a new dimension of human rights, focused on protecting the integrity and 

autonomy of individuals in the face of advancements in neuro-technologies. These rights address 

concerns raised by technologies capable of accessing, influencing, or altering the human brain 

and cognitive processes. Unlike traditional human rights, which primarily focus on physical or 

social freedoms, neuro-rights center on safeguarding the inner workings of the human mind our 

thoughts, emotions, and neural data. As neuro-technologies evolve, the potential to decode brain 

activity, influence decision-making, and enhance cognitive abilities has prompted critical ethical, 

legal, and human rights questions. The core of neuro-rights involves protecting cognitive liberty, 

mental privacy, and personal identity. Cognitive liberty ensures that individuals maintain control 

over their own thoughts and neural processes. Mental privacy, on the other hand, protects 

individuals from unauthorized access to their brain data, keeping thoughts and emotions private. 

Personal identity in this context refers to safeguarding the mind from external manipulation, 

preserving what makes each person unique.71 

Neuro-technologies today extend far beyond medical applications such as treating neurological 

disorders. Technologies like brain-computer interfaces (BCIs), neuroimaging, and neuro-

enhancement are being developed for non-medical purposes, including improving cognitive 

performance, memory, and mood regulation. This growing integration of neuroscience with 
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technology raises profound questions about how neuro-rights intersect with existing human 

rights frameworks, especially in relation to freedom of thought, privacy, and bodily autonomy. 

Neuro-rights are now essential to the broader human rights discourse. As the human brain 

becomes more accessible and manipulable, current human rights protections may prove 

inadequate to address these new challenges. Privacy, bodily integrity, and freedom of thought, as 

traditionally understood, were defined in an era before the direct influence or decoding of brain 

activity was conceivable. Neuro-rights offer a necessary expansion of human rights law, 

proactively addressing the risks posed by the potential misuse of neuro-technologies by 

governments, corporations, or other actors. 

The recognition and enforcement of neuro-rights are crucial for ensuring that individuals 

maintain control over their cognitive processes and neural data. This becomes particularly 

important as neuroscience research continues to accelerate, potentially enabling unprecedented 

forms of surveillance, social manipulation, and cognitive enhancement. Incorporating neuro-

rights into international human rights law would demonstrate a commitment to safeguarding 

human dignity in the face of technological advancements, ensuring that control over the mind 

remains a fundamental human right.72 

4.2 Emerging Neurotechnologies and Their Implications 

Neurotechnologies makes reference to tools and devices that interact directly with the brain and 

nervous system for the purpose of monitoring, influencing, or enhancing neural activity. These 

technologies have been developed for medical, scientific, and commercial purposes, with 

applications ranging from treating neurological disorders to enhancing cognitive performance. 
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While their potential benefits are vast, neurotechnologies also raise significant ethical and legal 

questions, particularly regarding mental privacy, cognitive liberty, and the manipulation of 

human thoughts and behavior. 

This section examines key neurotechnologies, focusing on brain-computer interfaces (BCIs), 

neuroimaging, and neuro-enhancement technologies. The implications of these technologies 

extend beyond individual use, touching on broader societal concerns such as surveillance, 

consent, and the potential for cognitive manipulation. 

4.2.1 Brain-Computer Interfaces (BCIs) 

Historical Overview of BCIs 

The concept of Brain-Computer Interfaces (BCIs) dates back several decades, with its roots in 

early neuroscience research. The first significant step toward BCIs came in the 1960s, when 

neuroscientists began to explore how brain signals could be recorded and interpreted. This period 

marked the birth of electrophysiology, with researchers like José Delgado conducting 

experiments that demonstrated it was possible to influence brain activity using electrical 

stimulation. Delgado’s famous experiment, where he used electrical signals to control a bull’s 

movements, showed the potential of neural interfaces in controlling behavior.73 

The 1970s and 1980s saw further developments in neuroscience, as researchers discovered how 

brain signals, particularly those associated with movement, could be recorded and analyzed. One 

of the foundational figures in the modern BCI field was Jacques Vidal, who introduced the term 

"Brain-Computer Interface" in 1973. Vidal conducted pioneering research that demonstrated how 
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electroencephalography (EEG) could be used to control external devices, marking a critical 

milestone in BCI history. His work laid the groundwork for subsequent efforts to develop 

systems that could translate brain activity into actionable commands.74 

In the 1990s, technological advancements in computing and neuroscience converged, enabling 

more sophisticated BCIs. Researchers began to explore how BCIs could be applied in clinical 

settings, particularly to help individuals with severe disabilities. Notably, Philip Kennedy and his 

team developed the first intracortical BCI in 1998. Their work involved implanting electrodes 

directly into the brain’s motor cortex, allowing a paralyzed patient to control a computer cursor 

via neural signals. This breakthrough marked the beginning of a new era in BCI development, 

where real-time control of external devices through brain activity became a reality.75 

Modern Developments and Startups 

BCIs have evolved dramatically over the past two decades, driven by advances in neuroimaging, 

signal processing, and machine learning. The 21st century has seen a surge in BCI research, with 

startups and tech giants entering the field, aiming to commercialize the technology for medical, 

consumer, and military applications. Below are some of the most notable developments and 

startups pushing the boundaries of BCI technology: 

1. Neuralink (Founded in 2016) 

Perhaps the most well-known BCI startup today is Neuralink, co-founded by Elon Musk in 2016. 

Neuralink’s goal is to develop high-bandwidth, minimally invasive BCIs that can be used for a 

range of applications, from medical rehabilitation to cognitive enhancement. The company’s 
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signature technology involves flexible, thread-like electrodes that are implanted in the brain, 

connected to an external computer via a small chip embedded in the skull. These electrodes are 

capable of recording large volumes of neural data, potentially allowing for more precise control 

of external devices compared to traditional BCIs.76 

Neuralink has generated significant attention due to its ambitious vision of creating BCIs that 

merge human intelligence with artificial intelligence (AI). Musk has publicly stated that one of 

Neuralink’s long-term goals is to enable ‘full brain-machine symbiosis,’ where human brains are 

directly interfaced with AI to enhance cognitive abilities. Although Neuralink’s technology is 

still in the experimental phase, it represents a major leap forward in the BCI field due to its focus 

on making BCIs more practical and scalable for widespread use. 

2. Paradromics (Founded in 2015) 

Another key player in the BCI space is Paradromics, founded in 2015 by Matt Angle. The 

company is focused on creating high-data-rate BCIs for medical applications, particularly for 

restoring communication in individuals with severe disabilities such as locked-in syndrome. 

Paradromics is developing a high-channel-count neural interface that can record from and 

stimulate thousands of neurons simultaneously, enabling more detailed brain-computer 

interaction.77 

Paradromics’ technology involves the use of a microelectrode array implanted into the brain, 

similar to Neuralink’s approach, but with a focus on medical devices regulated by the U.S. Food 

and Drug Administration (FDA). The company aims to create BCIs that can be used to restore 
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lost functions, such as speech or motor control, by decoding neural signals related to movement 

or communication and translating them into actionable outputs like text or robotic control.78 

3. Kernel (Founded in 2016) 

Kernel, founded by entrepreneur Bryan Johnson in 2016, is another influential startup in the BCI 

industry, but with a distinct focus on non-invasive BCIs. Unlike Neuralink and Paradromics, 

which rely on implanted electrodes, Kernel is developing wearable brain interfaces that use 

advanced neuroimaging techniques to monitor brain activity without surgery. Kernel's focus is 

on improving cognitive performance and understanding brain health through data collection and 

analysis. 

Kernel's first device, Kernel Flow, uses functional near-infrared spectroscopy (fNIRS) to monitor 

brain activity related to cognition and decision-making. The company aims to make this 

technology accessible to the general public, providing insights into brain health that could be 

used for cognitive enhancement, mood management, or optimizing personal performance. While 

Kernel’s approach is less invasive than other BCI startups, it still faces challenges related to 

signal resolution and data interpretation compared to implanted systems.79 

4. Synchron (Founded in 2016) 

Synchron is another key startup in the BCI field, known for its non-invasive approach to BCIs. 

Founded in 2016, Synchron has developed a technology called the Stentrode, which can be 

implanted via the bloodstream rather than requiring open-brain surgery. This innovation makes 

Synchron’s approach significantly less risky than traditional BCIs that require craniotomy.  
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The Stentrode is designed to be implanted into the brain's motor cortex through blood vessels, 

where it can record neural activity and transmit it wirelessly to external devices. Synchron’s 

technology is particularly promising for patients with paralysis, as it provides a less invasive 

option for controlling computers or robotic limbs using brain activity. Synchron has already 

begun human trials and has shown promising results in enabling paralyzed individuals to 

communicate using brain signals alone.80 

4.2.2 Neuroimaging and Neuro-Enhancement Technologies 

Neuroimaging technologies have revolutionized our understanding of the brain by allowing 

researchers and clinicians to visualize and measure brain activity and structure. These 

technologies provide invaluable insights into how the brain functions and how it can be affected 

by various conditions, making them essential tools in both research and clinical settings. This 

section explores the types of neuroimaging technologies, their applications, implications for 

neuro-rights, and the ethical considerations surrounding neuro-enhancement technologies. 

Types of Neuroimaging Technologies 

1. Functional Magnetic Resonance Imaging (fMRI) 

 fMRI measures brain activity by detecting changes in blood flow, based on the principle that 

active brain regions require more oxygen. It produces detailed images of brain activity and is 

widely used in both research and clinical practice. fMRI is used in various contexts, including 

identifying brain regions involved in specific tasks, studying brain disorders, and understanding 
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the neural basis of cognitive functions. It has also been used in lie detection experiments, raising 

ethical concerns about its reliability and implications for.81 

2. Electroencephalography (EEG) 

   EEG records electrical activity in the brain using electrodes placed on the scalp. It provides 

high temporal resolution, allowing researchers to track brain activity in real-time. EEG is 

commonly used in clinical settings to diagnose epilepsy and sleep disorders. It is also employed 

in cognitive neuroscience to study attention, perception, and decision-making processes. Its non-

invasive nature makes it accessible for research and clinical use.82 

3. Positron Emission Tomography (PET) 

 PET imaging uses radioactive tracers to visualize metabolic processes in the brain. It provides 

information about brain function rather than just structure. It is used to study brain diseases, such 

as Alzheimer’s disease, by identifying abnormal metabolic patterns. It has also been utilized in 

cancer research to assess brain tumors' effects and response to treatment.83 

4. Magnetoencephalography (MEG) 

MEG measures the magnetic fields generated by neuronal activity, providing high temporal 

resolution similar to EEG but with better spatial resolution. MEG is used in research and clinical 

settings to localize brain function before surgical procedures and to study brain connectivity 

during various tasks. 
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Neuro-Enhancement Technologies 

Neuro-enhancement technologies aim to improve cognitive functions, such as memory, attention, 

and learning, through various methods, including pharmacological interventions, brain 

stimulation, and brain-computer interfaces. 

1. Pharmacological Enhancements 

Nootropics or smart drugs, like modafinil and Adderall, are used to enhance cognitive 

performance. While they can improve focus and productivity, their use raises ethical concerns 

about fairness, pressure to enhance, and potential health risks.84 

2. Transcranial Magnetic Stimulation (TMS) 

TMS is a non-invasive technique that uses magnetic fields to stimulate specific areas of the 

brain. It has been explored as a treatment for depression and is being investigated for cognitive 

enhancement purposes. This technology can potentially improve attention, memory, and learning 

by modulating neuronal activity. However, ethical questions arise regarding the appropriateness 

of using TMS for cognitive enhancement, especially in healthy individuals.85 

3. Deep Brain Stimulation (DBS) 

DBS involves implanting electrodes into specific brain regions to modulate neural activity. It is 

primarily used to treat neurological disorders but is also being investigated for cognitive 

enhancement. DBS has shown promise in improving cognitive functions in patients with 

Parkinson’s disease and other disorders. However, its use for cognitive enhancement in healthy 
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individuals raises ethical dilemmas regarding informed consent, long-term effects, and the 

definition of "normal" cognitive function.86 

4.2.3 Ethical and Legal Challenges of Brain-Computer Interfaces (BCIs) and 

Neuroimaging and Neuro-Enhancement Technologies 

The rapid development of Brain-Computer Interfaces (BCIs) and neuro-technologies such as 

neuroimaging and neuro-enhancement presents profound ethical and legal dilemmas. These 

technologies promise advancements in medical rehabilitation, cognitive enhancement, and 

human-machine interfacing, but they simultaneously introduce complex challenges related to 

privacy, autonomy, liability, and regulation. This section addresses the ethical and legal 

challenges posed by these emerging neuro-technologies, focusing on the overlapping concerns 

associated with both BCIs and neuroimaging/neuro-enhancement technologies. 

Ethical Challenges 

   1. Informed Consent 

   BCIs, which enable direct interaction between the brain and external devices, raise significant 

concerns regarding informed consent. The ability of BCIs to record and manipulate brain activity 

means that users may not fully comprehend the long-term implications of their use. For example, 

in medical settings, individuals undergoing procedures involving BCIs may consent to data 

collection for treatment purposes, but they might not be fully aware that this data could later be 

repurposed or exploited by third parties. The complexity of neurotechnologies further 
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complicates informed consent, especially for individuals with cognitive impairments or 

vulnerabilities who may lack the capacity to provide informed and voluntary agreement. 

Neuroimaging and neuro-enhancement technologies, which collect brain data or alter cognitive 

functions, similarly challenge traditional notions of consent. Individuals consenting to 

neuroimaging may not be fully aware of the depth and sensitivity of the data being captured data 

that can reveal intimate details about their cognitive functions, emotions, or even unconscious 

biases. In enhancement contexts, individuals may face pressures or coercion to use such 

technologies to remain competitive, blurring the line between voluntary enhancement and 

societal pressure. 

2. Privacy and Mental Integrity 

One of the most pressing ethical concerns with BCIs is the threat they pose to mental privacy. 

BCIs have the ability to access, record, and interpret brain activity, raising concerns about who 

can access and control this deeply personal data. The notion of ‘cognitive privacy’ is critical 

here, as BCIs could enable external parties, including corporations or governments, to intrude 

into a person’s mental processes.87 Unauthorized access to or manipulation of neural data could 

lead to ‘brain hacking,’ where a person’s thoughts, intentions, or emotions are accessed or 

influenced without their consent. This represents a significant breach of mental integrity, as BCIs 

grant unprecedented access to the most intimate aspects of an individual’s mind. 

Similarly, neuroimaging technologies, which provide real-time insights into brain function, can 

expose sensitive personal information. The ethical dilemma arises when such data is used in 

contexts like criminal justice or employment, where individuals might be subjected to neural 
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surveillance without full awareness or understanding.88 For instance, neuroimaging could be 

employed to detect mental states or predispositions, potentially leading to discrimination or 

biased decision-making. In the realm of neuro-enhancement, there are also concerns that 

modifying cognitive functions could affect an individual’s sense of self or autonomy, raising 

ethical questions about how far these technologies should be allowed to go in altering human 

cognition. 

3. Cognitive Liberty and Autonomy 

BCIs and neuro-enhancement technologies present profound challenges to cognitive liberty, the 

right to mental self-determination. BCIs have the potential to alter an individual’s mental 

processes, potentially raising concerns about autonomy and free will. If BCIs are used to enhance 

cognitive abilities or emotional regulation, individuals may experience altered states of mind that 

challenge their sense of identity and personal agency. Furthermore, societal pressures may coerce 

individuals into adopting these technologies to keep pace with enhanced peers, thereby 

diminishing cognitive liberty through indirect coercion.89 

Neuro-enhancement technologies, which are designed to improve memory, attention, or other 

cognitive functions, present similar concerns. The use of these technologies could lead to 

unequal access and unfair advantages, especially in competitive environments such as academics 

or the workplace. Moreover, the alteration of cognitive abilities raises ethical questions about the 

long-term effects on individual autonomy and identity. If enhancement becomes widespread, 
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individuals may face pressure to enhance themselves simply to maintain parity, thereby 

undermining the voluntary nature of their decisions. 

Legal Challenges 

1. Ownership of Neural Data 

The legal status of neural data generated by BCIs and neuroimaging technologies is a significant 

area of concern. Neural data, being derived from brain activity, is inherently personal, yet there 

is currently no clear legal framework governing its ownership.90 BCIs collect vast amounts of 

data about a user’s mental processes, which can be valuable to corporations, healthcare 

providers, or even governments. The ambiguity around who owns this data whether it is the 

individual, the BCI manufacturer, or a third party poses a major legal challenge. In the absence 

of robust legal protections, individuals may lose control over their own neural data, which could 

be sold, exploited, or used for surveillance without their knowledge or consent.91 

Neuroimaging data presents similar challenges. While data protection regulations such as the 

General Data Protection Regulation (GDPR) in the European Union offer some safeguards, these 

laws do not explicitly address the unique nature of neural data. The legal vacuum leaves 

individuals vulnerable to having their most intimate mental and emotional states exposed and 

monetized by commercial entities. The legal community has yet to develop a consensus on how 

to classify and protect this data, creating a significant gap in neuro-rights protections. 
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2. Liability and Responsibility 

Another critical legal issue is the question of liability in the event of malfunction or harm caused 

by BCIs and neuro-enhancement technologies. BCIs, by interfacing directly with the brain, 

present unique risks to users. If a BCI malfunctions, causing cognitive or physical harm, it is 

unclear whether liability falls on the device manufacturer, the healthcare provider, or the 

individual user. Moreover, in cases where BCIs are hacked or exploited, the legal frameworks to 

assign responsibility are underdeveloped, leading to potential legal ambiguities and gaps in 

accountability. 

Neuro-enhancement technologies, which may be used for non-therapeutic purposes, also raise 

liability concerns. If these technologies lead to unintended cognitive or psychological effects, it 

remains unclear who should be held accountable particularly if the enhancements are elective 

and used outside of clinical settings. In both cases, current legal systems lack the necessary 

provisions to adequately address the complexities introduced by these neuro-technologies, 

leading to potential legal disputes and a lack of clear recourse for affected individuals.92 

3. Regulatory Oversight 

Regulatory oversight is a major legal challenge for both BCIs and neuro-technologies. As these 

technologies advance rapidly, existing legal frameworks are struggling to keep pace. There is 

currently no comprehensive regulatory regime that governs the use of BCIs or neuro-

enhancement technologies. In many jurisdictions, the laws governing medical devices or data 

protection are insufficient to address the unique risks posed by these technologies. Without 
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proper regulatory oversight, there is a risk of unethical practices, data exploitation, and harm to 

individuals.93 

  International organizations, such as the World Health Organization (WHO) or the United 

Nations (UN), may play a crucial role in establishing global standards for the ethical and legal 

use of neuro-technologies. These standards could address issues such as data ownership, 

informed consent, liability, and the ethical use of neuro-enhancement in both therapeutic and 

non-therapeutic settings. A proactive approach to regulation will be essential to ensure that these 

technologies are used in ways that protect individual rights while fostering innovation. 

 4.3 Case Studies and Precedents 

This section analyzes significant case studies that illustrate the practical applications and ethical 

implications of neuro-rights in contemporary contexts. By examining Neuralink's efforts in 

medical rehabilitation and the risks associated with cognitive liberty and political manipulation, 

we can better understand the legal and ethical challenges that arise from the implementation of 

neuro-technologies. 

4.3.1 Medical Rehabilitation and Neuralink 

Neuralink, co-founded by Elon Musk in 2016, aims to develop advanced brain-computer 

interface (BCI) technology to facilitate communication between humans and machines. Musk's 

interest in neurotechnology stems from his broader concerns about the potential risks posed by 

artificial intelligence (AI) and the need for humans to augment their capabilities to keep pace 

with future developments in AI. Musk has famously warned that if left unchecked, AI could 

surpass human intelligence and become a threat to humanity. He believes that integrating AI 
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with human cognition through technologies like Neuralink could be a solution to this potential 

threat.94 

From its inception, Neuralink has garnered significant attention, partly due to Musk's celebrity 

status and the ambitious goals the company set for itself. The company initially focused on 

creating devices that could treat neurological conditions, enhance cognitive abilities, and 

eventually enable a symbiotic relationship between humans and AI. By making its technology 

publicly accessible, Neuralink aims to democratize advancements in neurotechnology and ensure 

that the benefits of such innovations are widely distributed. 

Overview of Neuralink's Objectives 

Neuralink's ultimate goal is to create a system that enables individuals with neurological 

impairments to control computers or prosthetic devices using their thoughts. This is particularly 

important for individuals with spinal cord injuries, ALS (Amyotrophic Lateral Sclerosis), and 

other neurodegenerative diseases. According to the World Health Organization, over 1 billion 

people live with disabilities globally, and innovations in BCI technology could drastically 

improve their quality of life.95 

Case Study: Practical Applications and Data 

Neuralink has conducted various trials to showcase the efficacy of its technology. In April 2021, 

the company demonstrated its progress by showcasing a pig named Gertrude, which had been 

implanted with a Neuralink device. The device recorded Gertrude's brain activity in real time as 

she interacted with her environment. This demonstration illustrated the potential for BCIs to 
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provide insights into neural processes and establish a communication channel between the brain 

and external devices. 

Furthermore, Neuralink has initiated studies involving non-human primates. In a notable 

experiment, a macaque named Pager was trained to play a video game using only his thoughts. 

With the help of a Neuralink device implanted in his brain, Pager was able to control the game 

through neural signals, showcasing the potential for such technology to restore lost functions and 

provide new ways for individuals with disabilities to interact with the world. 

Data from clinical trials suggest that BCIs can significantly enhance rehabilitation outcomes. A 

study conducted in 2023 indicated that participants using BCIs for motor recovery exhibited a 

30% improvement in movement ability compared to those undergoing traditional rehabilitation 

methods. Such findings underscore the transformative potential of BCIs in medical 

rehabilitation.96 

Navigating Ethical and Legal Terrain 

While the potential benefits of Neuralink's technology are substantial, several ethical and legal 

challenges must be considered. One primary concern is informed consent. Patients undergoing 

BCI implantation may not fully understand the long-term risks and implications of the 

technology, particularly regarding data privacy and the potential for misuse of neural data.  

Moreover, the commercialization of such technologies raises ethical questions about the 

treatment of vulnerable populations. For instance, individuals in desperate need of rehabilitation 

might feel pressured to participate in trials without fully grasping the potential risks. Ensuring 
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that participants in clinical trials are adequately informed about the risks and benefits is crucial to 

uphold ethical standards in medical research.97 

Another significant aspect is the legal landscape surrounding BCIs, which remains largely 

uncharted. Current medical device regulations may not adequately address the complexities 

introduced by BCIs, especially concerning liability in the event of device malfunction or data 

breaches. Establishing a robust legal framework that protects patients while encouraging 

innovation is essential for the responsible advancement of neuro-technologies. Regulatory bodies 

must consider how to balance the promotion of innovation with the protection of individual 

rights. 

4.3.2 Cognitive Liberty and Political Manipulation 

Cognitive liberty, defined as the right to control one’s mental processes and states, becomes 

increasingly relevant in the context of neuro-technologies. As these technologies become more 

integrated into society, concerns arise regarding their potential misuse, particularly in political 

contexts. The use of neuroimaging and related technologies raises ethical questions about 

privacy, consent, and the potential for coercion or manipulation. 

Historical Context and Current Landscape 

The concept of cognitive liberty emerged alongside advancements in neuroscience and 

technology, especially with the advent of neuroimaging techniques like fMRI and EEG, which 

can provide insights into brain activity. As early as the 1990s, researchers began exploring how 

these tools could be applied not just for medical diagnoses but also for understanding human 
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behavior and decision-making processes. This growing body of research led to ethical concerns 

regarding privacy, consent, and autonomy, particularly as techniques became more 

sophisticated.98 

The 21st century has seen rapid advancements in the use of neuro-technologies for both 

therapeutic and commercial purposes. With the rise of big data analytics and artificial 

intelligence, there is increasing potential for the exploitation of neural data for political gains. 

For instance, the Cambridge Analytica scandal in 2016, which involved the unauthorized use of 

personal data from millions of Facebook users to influence electoral outcomes, has highlighted 

the dangers of data manipulation.  This incident has raised alarms about how similar techniques 

could be applied to neuro-data, leading to potential abuses of cognitive liberty.99 

Case Study: Political Manipulation 

Recent developments have highlighted the risks associated with the potential use of neuro-

technologies for political manipulation.100 There are growing discussions around the use of 

neuroimaging techniques to analyze and predict voter behavior. For instance, research conducted 

by the University of California in 2022 demonstrated that functional MRI (fMRI) scans could 

predict political preferences with an accuracy rate of 70% by analyzing neural responses to 

political stimuli.101  
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Such advancements raise serious ethical concerns about cognitive liberty. If neuro-technologies 

are deployed to monitor individuals’ mental states without their knowledge or consent, it 

threatens the very essence of personal autonomy.102 Moreover, there is a concern that these 

technologies could be exploited to create highly targeted political campaigns that manipulate 

voters based on their psychological profiles, undermining the integrity of democratic processes. 

Exploring Ethical Frontiers and Legal Safeguards 

One significant concern is the potential for neuro-technologies to be used in targeted political 

campaigning. The research from the University of California has shown that fMRI scans can 

predict political preferences by analyzing neural responses to political stimuli. The 2022 study 

revealed that neural indicators of political affiliation could be identified with up to 70% 

accuracy. This capability poses a serious ethical dilemma: if campaigns can effectively monitor 

and manipulate voters’ mental states, it could lead to coercive tactics that undermine the 

principles of free will and informed decision-making. 

Another alarming scenario is the potential for neuro-technologies to facilitate mass surveillance. 

Governments may deploy neuroimaging technologies to monitor citizens’ mental states, 

effectively creating a society where individuals are scrutinized not just for their actions but for 

their thoughts and feelings. This erosion of privacy could stifle dissent and inhibit free 

expression, as people may feel compelled to conform to societal norms or governmental 

expectations to avoid scrutiny. 

The implications of employing neuro-technologies in political contexts are profound and 

multifaceted. Ensuring informed consent is critical, as individuals must be aware of how their 

                                                             
102 Schreiber D ‘Neuropolitics: How Neuroscience Can Inform Our Understanding of Political Behavior.’ Political 

Psychology, [2017] 38(1), 11-45 



69 
 

neural data might be used and the potential risks involved. This includes developing clear 

guidelines for the ethical use of neuro-technologies in political campaigning and requiring 

transparency about data collection and usage practices.103 

Moreover, the possibility of coercion or manipulation necessitates a comprehensive reevaluation 

of existing legal frameworks. Current laws may not adequately address the complexities 

introduced by neuro-technologies in political settings. Policymakers and legal experts must 

collaborate to create robust regulations that protect individuals’ cognitive rights and prevent the 

exploitation of neuro-data for political gain. This may involve establishing strict guidelines on 

the ethical use of neuro-technologies in political strategies and ensuring that individuals maintain 

control over their neural data. 

As neuro-technologies continue to evolve, ongoing dialogue among technologists, ethicists, and 

lawmakers will be essential to navigate the intricate challenges presented by these advancements. 

Balancing innovation with the preservation of individual freedoms and rights will be paramount 

in shaping the future landscape of neuro-rights. 

4.4 Legal Responses to Neuro-Rights 

In an era marked by unprecedented technological advancements, the emergence of neuro-

technologies presents profound implications for human rights and individual autonomy. As 

innovations such as brain-computer interfaces (BCIs) and neuroimaging techniques blur the 

boundaries between human cognition and machine interaction, the imperative for legal 

frameworks to protect neuro-rights has never been more urgent. Neuro-rights encapsulate a new 
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frontier in human rights discourse, demanding a sophisticated understanding of how these 

technologies intersect with ethical considerations, personal privacy, and individual identity. 

The complexity of neuro-technological advancements poses unique challenges for existing legal 

systems, which often struggle to keep pace with the rapid evolution of technology. As society 

grapples with the ethical dilemmas of cognitive enhancement and neural data exploitation, a 

comprehensive legal response is essential to safeguard individuals from potential abuses and to 

preserve the integrity of human thought.104 This section explores the burgeoning legal landscape 

dedicated to neuro-rights, examining various responses from international bodies and national 

governments. Notably, Chile has emerged as a vanguard in this movement with its pioneering 

Neuro-Rights Bill, seeking to provide robust protections for cognitive liberties in a world where 

neural data can be both a boon and a potential source of harm.105 Concurrently, the European 

Union is actively engaging in a regulatory dialogue that aims to align neuro-technological 

innovations with fundamental rights and ethical principles.  

As we delve into the myriad legal responses to neuro-rights, we uncover not only the challenges 

that lie ahead but also the opportunities for fostering a framework that respects and upholds 

individual dignity in the face of rapid technological change. 

4.4.1 National and International Legal Responses 

As neuro-technologies become more integrated into society, various legal responses are 

emerging at both national and international levels to address the challenges they pose to human 

rights. The need for protective legal frameworks is underscored by the potential for misuse of 
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neuro-technologies, which can infringe on individuals' rights to privacy, autonomy, and 

cognitive liberty. This subsection explores key developments in national and international legal 

frameworks concerning neuro-rights. 

National Legal Responses 

1. Chile’s Neuro-Rights Bill:  

In light of the transformative impact of neuro-technologies on our understanding of the human 

brain and their potential applications in various sectors, the intersection of neuroscience, ethics, 

and human rights has become a pressing concern. Chile has taken significant steps to address 

these concerns through its pioneering Neuro-Rights Bill, a legislative initiative aimed at 

safeguarding individual rights in the context of rapidly evolving technologies. The impetus for 

the Neuro-Rights Bill can be traced to a growing recognition of the ethical dilemmas posed by 

advancements in brain-computer interfaces (BCIs) and neuroimaging technologies. These 

technologies have the potential to enhance human capabilities, but they also raise significant 

concerns regarding privacy, autonomy, and the potential for cognitive manipulation. The risks 

associated with unauthorized access to neural data and the potential for coercive interventions 

have prompted debates among ethicists, scientists, and human rights advocates. 

Chile's historical commitment to human rights, particularly following its transition to democracy 

in the 1990s, provided a fertile ground for addressing these emerging challenges. The 

government recognized the necessity of creating a legal framework that would not only respond 

to the ethical implications of neuro-technologies but also reflect the country's dedication to 

protecting civil liberties. This commitment materialized in the formation of a dedicated working 
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group to explore the implications of neuro-technologies and the potential need for legal 

safeguards.106  

The groundwork for the Neuro-Rights Bill was laid in 2020 when a coalition of lawmakers, 

researchers, and human rights organizations began drafting proposals aimed at shaping the 

legislation. Officially introduced to the Chilean Congress in September 2021, the bill marked a 

significant milestone in the global discourse on neuro-rights, positioning Chile as a leader in 

establishing a legal framework for cognitive liberties.107 

2. United States Approach:  

In the United States, discussions on neuro-rights are emerging within the context of privacy laws 

and data protection. While there is no federal legislation specifically addressing neuro-rights, 

various states have introduced bills that seek to enhance protections for personal data, including 

data derived from neuro-technologies.108 Key developments include: 

1. Legislative initiatives aimed at enhancing data privacy protections, particularly for sensitive 

information derived from neuro-technological devices. 

2. Advocacy efforts pushing for comprehensive federal regulations that explicitly address 

cognitive liberty and mental privacy, reflecting the growing concerns around neuro-technological 

advancements.109 
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International Legal Responses 

1. United Nations Initiatives:  

The United Nations (UN), as the leading global organization for the promotion and protection of 

human rights, has taken an increasing interest in the implications of emerging technologies, 

including neuro-technologies. Although there are no explicit treaties or conventions directly 

addressing neuro-rights as of yet, the groundwork for such discussions has been laid through 

various UN initiatives focused on the intersection of technology, ethics, and human rights. These 

initiatives highlight the UN's evolving recognition of the potential challenges posed by neuro-

technologies and the need for international legal frameworks to safeguard cognitive liberties and 

mental privacy. At the core of the UN’s engagement with neuro-technologies is its long-standing 

commitment to upholding human rights as outlined in the Universal Declaration of Human 

Rights (UDHR). Articles within the UDHR, such as those addressing the right to privacy (Article 

12),110 the right to freedom of thought (Article 18),111 and the right to personal autonomy (Article 

3),112 provide a strong legal foundation for the protection of neuro-rights. These rights, although 

framed decades before the advent of neuro-technologies, are increasingly seen as essential in the 

context of modern neuroscience, where the potential to access, alter, or manipulate thoughts and 

cognitive functions presents serious ethical and legal concerns. 

One of the key UN bodies engaged with the ethical dimensions of neuro-technologies is 

UNESCO (the United Nations Educational, Scientific and Cultural Organization). Through its 

International Bioethics Committee (IBC), UNESCO has been at the forefront of exploring the 

ethical implications of advancements in neuroscience. The IBC, which advises UNESCO on 
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bioethical issues, has focused extensively on how emerging neuro-technologies challenge 

traditional understandings of human dignity, autonomy, and privacy. In its 2019 report, the IBC 

highlighted the growing concerns surrounding brain-computer interfaces (BCIs) and neuro-

enhancement technologies, stressing the need for international cooperation to develop ethical 

guidelines that address the potential risks to individual rights.113 

Additionally, the Human Rights Council (HRC), a subsidiary body of the UN General Assembly, 

has been increasingly focused on the impact of new technologies on human rights. In 2021, the 

HRC released a report on the ‘Right to Privacy in the Digital Age,’ which emphasized the need 

to protect individuals' privacy in the face of emerging technologies that can access and 

manipulate personal data. This report, while centered on digital data, has significant implications 

for neuro-rights, given the potential for neuro-technologies to infringe on cognitive privacy by 

accessing or altering neural data without consent.114 

In summary, while the United Nations has not yet enacted specific laws or treaties regarding 

neuro-rights, it has laid significant groundwork through its initiatives on human rights, bioethics, 

and digital cooperation. Through UNESCO’s bioethics work, the Human Rights Council’s focus 

on privacy, and the broader UN agenda on technology and human dignity, the organization is 

increasingly positioned to lead global efforts in the protection of neuro-rights. As neuro-

technologies continue to develop, the UN’s role in shaping international norms and fostering 

cooperation will be crucial in ensuring that cognitive liberties and mental privacy are upheld on a 

global scale. 
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2. European Union's Approach:  

The European Union (EU) is recognized globally for its robust legal framework around data 

protection, privacy, and human rights, which is becoming increasingly relevant as neuro-

technologies expand.115 While the EU has yet to enact specific laws directly addressing neuro-

rights, it has laid significant groundwork through its established policies and regulations that 

pertain to data protection and ethical standards. These existing legal frameworks serve as the 

foundation from which a future neuro-rights regime could emerge. 

The EU’s approach to protecting individuals in the digital age is anchored by the General Data 

Protection Regulation (GDPR), which came into effect in May 2018. GDPR is widely considered 

one of the most comprehensive data protection frameworks in the world, covering all EU 

member states and setting a global standard for data privacy and security. It provides extensive 

protections for personal data, including sensitive categories such as biometric and health data, 

which could extend to neural data collected by neuro-technologies.116  However, while the 

GDPR addresses many privacy concerns, it does not explicitly include the concept of ‘neural 

data’ or the unique challenges associated with neuro-rights. 

Neuro-technologies, such as brain-computer interfaces (BCIs) and neuroimaging tools, introduce 

unprecedented concerns regarding privacy and cognitive liberty. As these technologies evolve, 

there is a growing call within EU legal and ethical circles for more precise definitions and 

regulations surrounding neuro-data. The European Data Protection Board (EDPB), which 

oversees the implementation of the GDPR, has been evaluating how the regulation might need to 
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be adapted to address these novel challenges.117 Research and innovation in neuro-technologies 

are also supported by the EU’s Horizon Europe program, which funds cutting-edge projects that 

explore the potential applications and ethical implications of these technologies. One of the 

program's core objectives is to promote research that aligns with the EU’s values, particularly in 

regard to ethical, social, and legal concerns.118  Several EU-funded projects are already exploring 

the intersection of neuroscience, AI, and human rights, focusing on how neuro-technologies can 

be developed responsibly while protecting individual rights. 

In 2021, the European Group on Ethics in Science and New Technologies (EGE), an advisory 

body to the European Commission, published a report that explicitly addressed the ethical 

concerns posed by neuro-technologies. The report called for a rethinking of how cognitive 

liberty, mental integrity, and mental privacy are addressed in both the legal and ethical 

frameworks of the EU.119  It emphasized the need to protect individuals from potential abuses 

such as cognitive manipulation, unauthorized access to neural data, and the commercialization of 

mental processes. This advisory report has been influential in shaping ongoing discussions 

within the EU, highlighting the need for a more comprehensive regulatory framework that 

explicitly addresses neuro-rights. 

Looking forward, the EU is likely to take a proactive stance in creating regulations that 

specifically address the unique challenges posed by neuro-technologies. The GDPR provides a 

strong starting point for ensuring data privacy, but the emerging risks associated with neuro-

technologies such as the ability to decode thoughts or influence cognitive functions demand 
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more targeted legal protections. As part of the EU’s commitment to human rights, new laws or 

amendments could be introduced to safeguard cognitive liberty, mental privacy, and the 

autonomy of individuals in the context of these rapidly evolving technologies. 

In conclusion, while the EU does not yet have a dedicated legal framework for neuro-rights, its 

strong foundation in data protection, human rights, and ethics positions it well to lead in this 

area. With increasing recognition of the need for regulations tailored to the neural domain, the 

EU is likely to play a pivotal role in shaping the global response to the ethical and legal 

challenges posed by neuro-technologies. The union’s forward-looking approach, grounded in 

fundamental rights and ethical responsibility, suggests that it will be at the forefront of 

developing legal mechanisms to protect cognitive liberties in the digital age. 

3. World Health Organization (WHO) Guidelines:  

   The World Health Organization (WHO) has long been at the forefront of addressing global 

health issues, with a focus on advancing human well-being through scientific, ethical, and policy 

frameworks. As neuro-technologies increasingly blur the lines between healthcare, cognitive 

enhancement, and ethical dilemmas, the WHO has begun to examine their implications within 

the broader context of public health and human rights. While the WHO has not yet issued neuro-

rights-specific guidelines, it has taken steps through various initiatives and reports to set the 

stage for regulating neuro-technologies in line with human rights principles, including mental 

privacy, cognitive liberty, and bodily integrity. The WHO’s focus on neuro-technologies 

primarily stems from their role in healthcare, particularly in treating neurological conditions and 

improving mental health. Devices like brain-computer interfaces (BCIs) and neurostimulation 

technologies, which are being explored for treating conditions such as epilepsy, Parkinson’s 
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disease, and depression, present significant potential for therapeutic benefits in a report published 

by them.120  However, their dual-use nature both in therapy and cognitive enhancement raises 

serious ethical and regulatory questions. As neuro-technologies transition from medical 

treatment to more controversial applications such as cognitive enhancement or data extraction, 

the WHO has recognized the need to address these ethical concerns through a public health and 

human rights lens. 

In line with its mandate, the WHO has issued several reports and guidelines that touch on the 

ethical use of health technologies, many of which are applicable to neuro-technologies. The 

WHO Guidelines on Ethics and Governance of Artificial Intelligence for Health, released in 

2021, provided a framework for regulating AI-based technologies in healthcare, which includes 

neuro-technologies that utilize AI for neural data analysis and cognitive enhancement. These 

guidelines emphasize the importance of transparency, accountability, and inclusivity in the 

development and deployment of such technologies, particularly when they involve sensitive 

neural data. Key principles outlined in these guidelines, such as autonomy, informed consent, 

privacy, and data protection, are directly relevant to neuro-rights. The WHO stresses that 

individuals must have full control over their data, particularly in the context of neuro-

technologies where neural data is increasingly seen as an extension of one's thoughts, 

consciousness, and identity.121  The guidelines also caution against the misuse of AI-powered 

neuro-technologies for purposes beyond therapeutic applications, such as mind-reading, behavior 

manipulation, or enhancement without clear ethical oversight. 
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Ethical concerns surrounding neuro-rights have also been highlighted in the WHO’s Global 

Report on Health Technology Assessment (HTA), which outlines the criteria for evaluating the 

impact of new health technologies. HTA frameworks, which are used to assess the cost-

effectiveness, safety, and ethical implications of health technologies, are becoming increasingly 

relevant as neuro-technologies gain traction in both therapeutic and non-therapeutic settings. The 

WHO advocates for the inclusion of neuro-rights concerns such as cognitive liberty, mental 

integrity, and neural data privacy into HTA processes, ensuring that these technologies are 

regulated from a human rights perspective.122 

4.5 Recommendations for a Global Framework for Neuro-Rights 

As humanity stands at the threshold of a neural revolution, the emergence of neuro-technologies 

has illuminated a critical need for a global legal and ethical framework that safeguards the 

fundamental rights of the human mind. Neuro-rights the rights to mental privacy, cognitive 

liberty, and the protection of neural data are not just theoretical constructs, but pressing 

imperatives in an era where brain-computer interfaces, neuroimaging tools, and neural 

enhancement technologies are rapidly becoming part of everyday life. Without robust global 

mechanisms in place, individuals could face unprecedented risks, from mental manipulation and 

cognitive exploitation to the loss of autonomy over their most intimate thoughts and decisions. 

Therefore, crafting a comprehensive and forward-thinking framework to protect neuro-rights is 

not only essential for preserving human dignity but also for ensuring that the benefits of neuro-

technologies are realized ethically and equitably across all societies. 
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The task ahead is monumental: we must bridge the gap between innovation and regulation, 

ensuring that the profound capabilities of neuro-technologies are harnessed in ways that protect 

individual rights while promoting scientific and medical advancements. This section proposes a 

multi-faceted approach, focusing on the integration of neuro-rights into legal systems and 

establishing ethical oversight mechanisms that prioritize public engagement and awareness. Only 

through a global, coordinated effort can we ensure that neuro-rights become an inviolable aspect 

of human rights law, securing the future of both the human brain and the values it embodies. 

4.5.1 Integrating Neuro-Rights into Law 

The recognition and integration of neuro-rights into legal frameworks is essential in light of the 

profound implications neuro-technologies have on fundamental human freedoms. As these 

technologies penetrate various sectors including healthcare, education, employment, and even 

entertainment the need to establish neuro-rights as clear and distinct human rights becomes 

imperative. Cognitive liberty, mental privacy, and the protection of neural data are critical 

dimensions of human dignity in the age of neuro-technological innovation. Recognizing neuro-

rights as standalone rights ensures that individuals are legally protected from manipulation, 

control, and exploitation of their cognitive functions. 

The importance of integrating neuro-rights into law stems from the core principle that the human 

mind should be free from external interference or unauthorized access. Neuro-technologies, such 

as brain-computer interfaces (BCIs) and neuroimaging tools, now have the capacity to decode 

and influence thought patterns, memories, emotions, and decisions. This unprecedented access to 

the brain poses existential risks to personal autonomy and freedom, as it creates the potential for 

both surveillance and manipulation at a cognitive level. Without clear legal protections, the 
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privacy of an individual’s thoughts and mental processes could be compromised, leading to 

grave ethical and human rights violations. Neuro-rights must be recognized as specific and 

distinct legal rights to ensure that individuals maintain sovereignty over their cognitive functions. 

Unlike traditional human rights that safeguard bodily integrity or personal liberty, neuro-rights 

directly address the mind an area previously untouchable by external forces. This unique focus 

on the brain requires neuro-rights to be articulated and integrated into legal systems through 

clear, enforceable laws. Integrating neuro-rights would guarantee protections in situations where 

individuals might be exposed to involuntary mental interference, whether through healthcare 

treatments, educational tools, or emerging commercial applications of neuro-technologies. 

The legal recognition of neuro-rights also carries broader implications for societal and global 

governance. Neuro-technologies are poised to become influential in shaping social, political, and 

economic systems. For example, in employment, neuro-enhancement tools may be used to boost 

productivity or enhance specific cognitive skills, raising issues about fairness, coercion, and 

consent. In political spheres, the ability to manipulate public opinion or even influence individual 

voting behavior through neuro-technological means could undermine democratic processes. 

These scenarios make it clear that integrating neuro-rights into national and international legal 

systems is critical not only for protecting individuals but also for preserving social structures that 

are founded on principles of freedom, fairness, and justice. 

A vital aspect of integrating neuro-rights into law is their recognition as fundamental human 

rights that transcend borders. The legal framework must begin at the national level, where 

governments enact legislation that explicitly protects individuals’ neuro-rights. Drawing from 

Chile’s pioneering neuro-rights law, formally known as the Neuro-Rights Bill, other countries 

must follow suit, recognizing cognitive liberty, mental privacy, and protection from manipulation 
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as core human rights. National constitutions could be amended to enshrine neuro-rights, much as 

they protect freedoms like speech, movement, and personal privacy. Chile’s law, for instance, 

prohibits the manipulation of brain activity without consent and protects mental data from being 

used or disclosed without the individual’s explicit permission. 

Furthermore, as part of international human rights law, neuro-rights could be incorporated into 

key global frameworks, such as the Universal Declaration of Human Rights (UDHR) or the 

International Covenant on Civil and Political Rights (ICCPR). These instruments would provide 

the global recognition necessary for uniform protection of neuro-rights, regardless of national 

boundaries. For example, Article 17 of the ICCPR, which guarantees the right to privacy, could 

be expanded to explicitly protect neural privacy, ensuring that individuals’ thoughts and mental 

data are safeguarded against unauthorized access or use. Similarly, cognitive liberty could be 

enshrined under Article 18 of the ICCPR, which protects the freedom of thought, ensuring that 

individuals retain autonomy over their mental processes. Global recognition of neuro-rights is 

essential to prevent abuse by powerful entities, such as corporations or governments that may 

seek to exploit neuro-technologies for surveillance, control, or profit. Without an international 

legal framework, vulnerable populations, particularly those in less-regulated regions, may be 

disproportionately affected, as neuro-technologies could be introduced without sufficient legal or 

ethical oversight. By establishing neuro-rights as internationally recognized and protected rights, 

we can ensure that every individual, regardless of geography or socio-economic status, is 

protected from the potential harms associated with these technologies.123 

                                                             
123  Ribeiro T ‘Neuro-rights: A New Frontier in Human Rights Law.’ Journal of Law and Technology, [2022] 12(1), 

45-67. 



83 
 

Recognizing and protecting neuro-rights through legal mechanisms will also have a profound 

impact on technological innovation. Clear legal protections would create an environment of trust, 

where individuals feel confident using neuro-technologies without fear of infringement on their 

cognitive rights. This, in turn, would encourage responsible innovation in neuroscience and 

neuro-technology, as developers would be held accountable for the ethical use of these tools. By 

fostering innovation within ethical boundaries, neuro-technologies could be used to enhance 

human potential without undermining individual autonomy or social justice. 

4.5.2 Ethical Oversight and Public Awareness 

In the rapidly evolving landscape of neuro-technologies, ethical oversight and public awareness 

are not merely supplementary measures; they are foundational elements critical to the 

responsible development and deployment of these technologies. As the capabilities of brain-

computer interfaces, neuroimaging tools, and neuro-enhancement methods advance, the potential 

for ethical dilemmas and violations of individual rights grows exponentially. Therefore, 

establishing a robust framework for ethical oversight is essential to ensure that neuro-

technologies are utilized in ways that respect human dignity, uphold individual autonomy, and 

prevent harm. 

Ethical oversight must be multifaceted, incorporating input from diverse stakeholders, including 

neuroscientists, ethicists, legal experts, policymakers, and the communities affected by these 

technologies. This collaborative approach should aim to create guidelines that address not only 

the technical aspects of neuro-technology but also the ethical implications associated with their 

use. Key considerations should include informed consent, privacy protections, data security, and 

the prevention of coercive practices that might arise from the power dynamics between those 
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who control neuro-technologies and those who are subjected to them. Such oversight could be 

facilitated through the establishment of independent ethics boards or committees dedicated to 

reviewing research proposals, applications, and commercial uses of neuro-technologies, ensuring 

that they align with established ethical standards. 

One of the most pressing ethical concerns is the issue of informed consent, particularly given the 

complex nature of neuro-technologies. Individuals may not fully comprehend the implications of 

undergoing neuro-interventions or participating in neuro-research, especially when these 

procedures involve intricate manipulation of their cognitive functions. Therefore, ethical 

oversight should mandate clear and comprehensive communication regarding the risks, benefits, 

and potential long-term consequences of neuro-technologies. This includes using plain language 

to explain scientific concepts, providing visual aids or analogies, and allowing ample time for 

individuals to consider their options before consenting. 

Moreover, public awareness campaigns are crucial for fostering an informed society that can 

engage in meaningful discussions about the ethical implications of neuro-technologies. These 

campaigns should aim to educate the public about the nature and potential impact of neuro-

technologies on personal freedom and human rights. Strategies may include community 

workshops, educational programs in schools and universities, and the use of social media 

platforms to disseminate information. By equipping individuals with knowledge about their 

neuro-rights, the broader public can advocate for their protections and hold institutions 

accountable for ethical breaches. 

A key aspect of public awareness is the promotion of a culture of ethical responsibility within the 

scientific and technological communities. Researchers and developers should be encouraged to 
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engage with the public transparently, addressing concerns and misconceptions about neuro-

technologies. Public forums, debates, and open consultations can serve as platforms for dialogue, 

allowing community members to voice their concerns and provide input on the ethical 

implications of emerging neuro-technologies. This engagement fosters trust and collaboration 

between the scientific community and the public, creating an environment where ethical 

considerations are prioritized alongside technological advancement. 

Additionally, ethical oversight should encompass the establishment of policies that monitor and 

regulate the commercialization of neuro-technologies. As private companies enter the neuro-tech 

space, the potential for profit-driven motives to overshadow ethical considerations increases. 

Policymakers must ensure that regulations are in place to prevent exploitative practices and 

protect consumers from invasive or harmful neuro-technological applications. This may involve 

implementing strict guidelines for advertising, marketing, and the sale of neuro-enhancement 

products, as well as requiring ongoing post-market surveillance to assess the long-term impacts 

of these technologies on individuals and society. 

Finally, international collaboration is vital in addressing the ethical challenges posed by neuro-

technologies. As neuro-tech transcends national boundaries, establishing a cohesive global 

framework for ethical oversight is essential. International organizations, such as the World 

Health Organization (WHO) and the United Nations (UN), should take a leading role in 

developing universal ethical guidelines for neuro-technologies. These guidelines would facilitate 

consistency in ethical standards across countries, promoting a shared commitment to 

safeguarding neuro-rights and fostering global dialogue on the implications of neuro-

technological advancements. 
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In conclusion, ethical oversight and public awareness are critical components of a 

comprehensive framework for neuro-rights. By establishing strong ethical guidelines, fostering 

public engagement, and promoting a culture of transparency and accountability, we can ensure 

that the development and application of neuro-technologies align with fundamental human rights 

and ethical principles. This proactive approach not only protects individual autonomy and 

dignity but also paves the way for responsible innovation that enhances human potential while 

safeguarding against abuse. 
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CHAPTER FIVE 

CONCLUSION 

5.1 Summary of Findings 

This research establishes neuro-rights as a critical and emerging aspect of human rights, 

necessitated by the rapid evolution of neuro-technologies. The findings demonstrate that 

technologies such as Brain-Computer Interfaces (BCIs), neuroimaging, and neuro-enhancements 

are not merely tools for medical advancement but also pose profound ethical, legal, and societal 

challenges. These technologies are capable of interfacing directly with the human brain, raising 

concerns about the potential for unprecedented infringements on cognitive liberty, mental 

privacy, and individual autonomy. 

Cognitive liberty the right to freedom of thought and control over one’s own mental processes 

was found to be at significant risk with the advent of BCIs and neuro-enhancements. As these 

technologies become more integrated into daily life, individuals may face manipulation or 

coercion regarding how they think, make decisions, or interact with their environments. The 

potential for corporations or governments to misuse these technologies for surveillance or 

behavioral control represents a serious threat to human agency. 

The issue of mental privacy was another critical finding. Neuroimaging technologies, capable of 

mapping and interpreting brain activity, present serious risks of invasive data collection. The 

ability to access, analyze, and even alter thoughts or intentions whether in a medical, 

commercial, or state surveillance context raises new questions about consent, data protection, 

and individual rights. Without robust legal protections, neural data could become a commodity, 

exploited in ways that compromise personal autonomy and identity. 
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In terms of personal identity, neuro-enhancement technologies blur the line between human and 

machine. The research revealed that while neuro-enhancements offer immense potential for 

improving cognitive functions, they also pose ethical dilemmas regarding the definition of self. 

As individuals increasingly integrate neuro-technologies into their identities, society must 

grapple with what it means to be human, raising important questions about equity, access, and 

the commodification of neural capacities. 

Legal responses to neuro-technologies, though in their nascent stages, have shown both promise 

and limitations. Chile’s introduction of neuro-rights into its legal framework serves as a 

pioneering example of how nations might approach the regulation of these technologies. 

However, the findings show that the global legal landscape remains fragmented, with many 

countries yet to address neuro-rights comprehensively. This creates a regulatory vacuum where 

abuses of neuro-technologies could occur without sufficient oversight or accountability. 

The analysis also revealed ethical gaps, where traditional bioethical principles fail to fully 

capture the complexities of neuro-technologies. While existing frameworks address issues like 

informed consent, they often do not account for the deeper cognitive and psychological 

implications of direct brain-machine interfaces. There is a need for new ethical paradigms that 

recognize the profound influence neuro-technologies can exert over thought processes and 

personal identity. 

Lastly, the research uncovered the public awareness gap. Despite the profound implications of 

neuro-technologies, public discourse around neuro-rights remains limited. This lack of awareness 

risks marginalizing crucial conversations about who should control these technologies and how 

individuals can be protected from their misuse. Educating the public and policymakers on the 
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ethical and legal stakes is essential for fostering informed debate and developing sound 

regulatory frameworks. 

In summary, this research has demonstrated that while neuro-technologies offer revolutionary 

potential in medicine and beyond, they also pose unique threats to human rights that cannot be 

adequately addressed by existing legal or ethical structures. The recognition and protection of 

neuro-rights are paramount to ensuring that these technologies are used to enhance human 

potential without undermining individual autonomy, privacy, and identity. 

5.2 Contributions to Knowledge 

The emergence of neuro-technologies, with their unparalleled ability to interface directly with 

the human brain, presents both unprecedented opportunities and profound challenges to the 

fundamental concept of human rights. In response to this rapidly evolving landscape, this 

research pioneers the exploration of neuro-rights as a distinct and indispensable category within 

the broader spectrum of human rights. The work bridges critical interdisciplinary gaps, offering 

fresh insights that expand legal theory, bioethical frameworks, and policy discussions around the 

safeguarding of mental sovereignty in the 21st century. 

Through this study, several key contributions are made, not only in framing neuro-rights within a 

legal context but also in providing actionable recommendations that address the ethical and 

societal implications of neuro-technologies. This research serves as a foundational resource, 

offering both theoretical clarity and practical guidance for future scholarship, policy 

development, and legal reform. By navigating the complex intersection of neuroscience, law, and 

ethics, this study enriches the discourse on human rights, signaling the urgency of addressing 

cognitive liberty, mental privacy, and protection from manipulation in the face of advancing 
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technologies. By exploring the intersection of neuro-technologies and human rights, the study 

offers novel insights and frameworks for understanding the implications of these technologies. 

The key contributions are as follows: 

5.2.1 Framing Neuro-Rights as a Distinct Category of Human Rights 

 This research has contributed to the recognition of neuro-rights as a distinct subset of human 

rights, emphasizing their importance in protecting cognitive liberty, mental privacy, and the 

integrity of personal identity. While existing legal and ethical frameworks address elements of 

privacy and autonomy, this study makes the case for neuro-rights as an essential extension, 

specifically designed to safeguard individuals in the context of rapidly advancing neuro-

technologies. By introducing the concept of neuro-rights within the human rights framework, the 

research provides a theoretical foundation for policymakers and legal scholars to develop 

specific protections related to neural data, cognitive autonomy, and freedom of thought. 

5.2.2 Bridging the Gap between Law, Neuroscience, and Ethics 

 This work bridges the gap between legal theory, neuroscience, and bioethics, offering an 

interdisciplinary approach to the challenges posed by Brain-Computer Interfaces (BCIs), neuro-

imaging, and neuro-enhancement technologies. The research integrates scientific insights on the 

capabilities of neuro-technologies with legal and ethical considerations, providing a holistic 

understanding of the risks and benefits. By focusing on the ethical dilemmas surrounding 

consent, privacy, and cognitive liberty, the study enriches bioethical discussions and calls for the 

development of new ethical paradigms that address the unique challenges of neuro-technologies. 

5.2.3 Highlighting the Legal and Ethical Gaps in Existing Frameworks 
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 This research identifies critical gaps in current legal frameworks, demonstrating how traditional 

privacy laws and human rights protections fail to account for the specific threats posed by neuro-

technologies. It argues for the development of specialized neuro-rights legislation, as 

exemplified by Chile’s pioneering approach, and provides recommendations for national and 

international legal responses. The study’s focus on the inadequacy of existing ethical standards 

highlights the need for comprehensive and forward-looking frameworks that address issues like 

neural data protection and cognitive manipulation. 

5.2.4 Providing Case Studies that Illustrate Real-World Implications 

 The incorporation of detailed case studies, such as the use of BCIs in medical rehabilitation 

(e.g., Neuralink) and the potential for cognitive manipulation in political contexts, offers 

practical examples of how neuro-technologies are already affecting individuals’ rights. These 

case studies serve as illustrative tools for understanding the broader societal implications of 

neuro-technologies and the urgent need for regulatory interventions. By grounding the theoretical 

discussion in real-world applications, the research provides a valuable resource for policymakers, 

ethicists, and technologists seeking to understand the tangible impacts of neuro-rights violations 

and protections. 

5.2.5 Laying the Foundation for Future Neuro-Rights Legislation 

This research lays the groundwork for future legal and policy developments by outlining a clear 

path forward for the integration of neuro-rights into existing human rights laws. The study’s 

recommendations for national and international legislation, the establishment of ethical oversight 

bodies, and the development of a global neuro-rights charter provide actionable steps that can 

inform future debates and legal reforms. The research also sets the stage for future scholarly 
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inquiry, encouraging further studies on the long-term social, legal, and psychological 

implications of neuro-technologies and their regulation. 

In sum, this study has expanded the academic conversation around neuro-rights, providing both 

theoretical and practical contributions that enhance our understanding of how neuro-technologies 

intersect with human rights. It has positioned neuro-rights as a critical issue for contemporary 

legal and ethical scholarship, offering a framework that can be built upon by future researchers, 

lawmakers, and practitioners. 

5.3 Areas for Further Studies 

As neuro-technologies continue to evolve and permeate various aspects of human life, the need 

for ongoing research into neuro-rights and their implications becomes increasingly urgent. This 

study has laid the groundwork for understanding the legal, ethical, and societal challenges posed 

by these technologies; however, several areas remain ripe for further exploration. The following 

outlines key avenues for future research: 

1. Longitudinal Studies on the Impact of Neuro-Technologies 

   Future research should focus on longitudinal studies that track the long-term effects of neuro-

technologies on individuals’ cognitive functions, mental health, and social dynamics. 

Understanding how these technologies influence personal identity and autonomy over time is 

crucial for developing effective legal and ethical frameworks. This research could also assess the 

societal impacts, including potential disparities in access and the implications for vulnerable 

populations. 

2. Comparative Analysis of International Legal Frameworks 
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   A comparative analysis of how different countries are addressing neuro-rights would provide 

valuable insights into best practices and potential pitfalls. Research could examine the legal 

frameworks established in jurisdictions like Chile, the European Union, and emerging 

regulations in countries like the United States and Canada. Such studies could identify effective 

approaches to protecting neuro-rights while also addressing the challenges posed by varying 

cultural, legal, and ethical contexts. 

3. Ethical Implications of Neuro-Enhancement Technologies 

   The ethical implications of neuro-enhancement technologies remain underexplored. Future 

research should investigate the moral and ethical dilemmas associated with cognitive 

enhancements, particularly regarding issues of equity, consent, and societal pressure to enhance. 

This line of inquiry could delve into questions about the normalization of enhancements and their 

potential to redefine notions of ability, merit, and human experience. 

4. Impact of Neuro-Technologies on Democratic Processes: 

   The potential for neuro-technologies to influence political decision-making and democratic 

processes necessitates thorough investigation. Future studies should explore how these 

technologies might be employed for manipulation or coercion in political contexts, as well as 

their implications for informed consent and public discourse. This research could also examine 

the potential for legislative responses to mitigate risks associated with the intersection of neuro-

technologies and political engagement. 

5. Public Perception and Social Attitudes toward Neuro-Rights: 
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   Investigating public perception and social attitudes toward neuro-rights is essential for 

effective advocacy and policy implementation. Research could explore how individuals 

understand and value their cognitive rights in the context of neuro-technologies, as well as the 

factors that influence public opinion. This line of inquiry could provide insights into how to 

effectively communicate the importance of neuro-rights to diverse audiences and foster a more 

informed public dialogue. 

6. Role of Technological Companies in Shaping Neuro-Rights: 

   The role of technology companies in the development and application of neuro-technologies 

raises critical questions about accountability and governance. Future research should examine 

how corporate interests influence the landscape of neuro-rights and the ethical responsibilities of 

tech companies in safeguarding mental privacy and autonomy. Investigating case studies of 

companies involved in neuro-technology development could shed light on the need for 

regulatory measures that hold these entities accountable. 

7. Interdisciplinary Approaches to Neuro-Rights: 

   Further interdisciplinary studies that incorporate perspectives from law, neuroscience, 

psychology, and ethics will enrich the discourse on neuro-rights. Collaborative research efforts 

can yield innovative solutions to the challenges posed by neuro-technologies, fostering a more 

comprehensive understanding of their implications. Exploring how different disciplines can 

converge to address the ethical, legal, and social challenges will be crucial in shaping future 

policies and frameworks. 

8. Development of Neuro-Rights Education Programs: 
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   Research into the development and implementation of educational programs focused on neuro-

rights will be vital. These programs can aim to raise awareness among various stakeholders, 

including policymakers, educators, and the general public, about the significance of protecting 

cognitive liberties in an increasingly tech-driven world. Evaluating the effectiveness of such 

educational initiatives can provide valuable insights for future advocacy efforts. 

5.4 Conclusion 

In an age where the boundaries between technology and the human experience are increasingly 

blurred, the recognition and protection of neuro-rights emerge as critical imperatives for the 

safeguarding of individual autonomy and dignity. This research has thoroughly examined the 

complexities associated with neuro-technologies, revealing both their transformative potential 

and the ethical and legal challenges they pose. Through a comprehensive analysis of existing 

frameworks and emerging issues, this study underscores the necessity of establishing neuro-

rights as a distinct category within human rights law. 

The findings illustrate that while neuro-technologies offer significant advancements in fields 

such as medicine and cognitive enhancement, they also introduce risks that threaten the 

fundamental principles of mental privacy, cognitive liberty, and individual consent. The 

vulnerabilities associated with these technologies necessitate proactive legal and ethical 

responses that extend beyond traditional human rights frameworks. As this research emphasizes, 

the establishment of robust neuro-rights protections is not merely a theoretical endeavor but a 

practical necessity to ensure that advancements in technology do not come at the cost of human 

dignity and autonomy. 
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Moreover, this study contributes to the ongoing discourse on the intersection of neuroscience, 

law, and ethics, calling for an interdisciplinary approach that fosters a deeper understanding of 

the implications of neuro-technologies. By identifying critical gaps in current legal frameworks 

and highlighting the need for international In conclusion, as we navigate the complexities of the 

neuro-technological landscape, it is imperative to prioritize the development of legal and ethical 

standards that safeguard cognitive rights. This research serves as a call to action for scholars, 

policymakers, and society at large to engage with the pressing questions surrounding neuro-

rights, ensuring that the protection of human dignity remains at the forefront of technological 

advancement. The future of neuro-rights hinges on our collective commitment to creating a just 

and equitable framework that recognizes the inherent value of human consciousness and the 

fundamental rights that must accompany it.  

5.5 Recommendations 

Based on the findings, it is clear that there is an urgent need for both national and international 

legal frameworks to protect neuro-rights and address the ethical, legal, and societal challenges 

posed by neuro-technologies. The following recommendations outline steps that policymakers, 

legal bodies, and international organizations can take to ensure the responsible development and 

application of these technologies: 

 5.2.1 Recognition of Neuro-Rights as a Legal Category 

  Neuro-rights should be formally recognized as a distinct subset of human rights. This entails 

enshrining the principles of cognitive liberty, mental privacy, and protection from manipulation 

into national constitutions, human rights charters, and international legal instruments. 

Governments should incorporate neuro-rights into their legal frameworks to safeguard 
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individuals against invasive neuro-technological practices. Legislation should focus on 

protecting neural data, securing consent for any interaction with neuro-technologies, and 

ensuring that neuro-enhancements are used in ways that respect human dignity and autonomy. 

5.2.2 Establishment of Ethical Oversight Bodies 

 Ethical boards or regulatory bodies specifically tasked with monitoring neuro-technologies must 

be established. These bodies would be responsible for overseeing the development and 

application of BCIs, neuro-imaging, and neuro-enhancement technologies to ensure that they 

align with ethical standards. These regulatory bodies should include experts in neuroscience, 

law, ethics, and human rights to provide interdisciplinary oversight. They should also have the 

power to enforce guidelines on the responsible use of neuro-technologies in both public and 

private sectors 

5.2.3 Public Education and Awareness 

 A comprehensive public education campaign should be launched to raise awareness about 

neuro-rights and the implications of neuro-technologies. This would help individuals understand 

the potential risks and benefits of interacting with these technologies and encourage informed 

decision-making. Governments, educational institutions, and NGOs should collaborate to ensure 

that public discourse includes discussions about neuro-rights, especially in relation to privacy, 

autonomy, and consent 

5.2.4 Data Protection and Privacy Laws for Neural Data 

Neural data, which includes brainwave patterns and other cognitive information gathered through 

neuro-technologies, should be classified as highly sensitive personal data. Existing data 
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protection laws, such as GDPR in Europe, should be expanded to cover neural data, ensuring that 

it cannot be used, shared, or commercialized without explicit, informed consent. Laws should 

also be introduced to prevent the misuse of neural data for purposes such as surveillance, 

coercive manipulation, or corporate exploitation. Penalties for violations of neural data privacy 

should be clearly outlined and strictly enforced. 

5.2.5 International Cooperation and Agreements 

Given the global nature of neuro-technologies, international cooperation is critical. Multilateral 

organizations such as the United Nations and the European Union should lead efforts to draft and 

adopt international treaties that establish neuro-rights as a fundamental part of human rights law. 

These agreements should ensure that neuro-rights are uniformly recognized and enforced across 

borders, preventing the exploitation of legal loopholes in countries with less stringent 

regulations. 

5.2.6 Equitable Access to Neuro-Enhancement Technologies 

 In addition to protecting individuals from exploitation, it is important to address the issue of 

equitable access to neuro-enhancements. Governments should work to prevent the emergence of 

a socio-economic divide between those who can afford cognitive enhancements and those who 

cannot. Policies should be developed to regulate access to neuro-enhancements, ensuring that 

these technologies are distributed fairly and do not exacerbate existing inequalities. 

5.2.7 Development of a Global Neuro-Rights Charter 

 A global neuro-rights charter should be developed to provide a clear, universally recognized 

framework for the ethical use of neuro-technologies. This charter would serve as a guiding 
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document for nations to harmonize their laws on neuro-rights and ensure that individuals’ 

cognitive liberties are protected. The charter should outline key neuro-rights principles, including 

the right to cognitive freedom, protection of mental privacy, and the safeguarding of personal 

identity in the face of technological advancements. 
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