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Manuscript ID:  Abstract
IRD -2026-1801018 Artificial Intelligence (Al) is rapidly transforming the design, conduct, and analysis of clinical
trials by enhancing efficiency, accuracy, and predictive capabilities. Al-driven tools are increasingly used
ISSN: 2230-9578  for patient recruitment, risk stratification, trial monitoring, adverse event detection, and data analysis.

While these innovations promise to accelerate drug development and improve patient outcomes, they also
raise complex legal, ethical, and regulatory concerns. Issues relating to data privacy, algorithmic bias,
Volume 18 transparency, accountability, and medical negligence pose significant challenges within the existing legal
framework. This paper critically examines the application of Al in clinical trials and evaluates its
implications under Indian law. It analyzes the regulatory landscape governing clinical research, data
pp.8e-89  Pprotection, and medical negligence, with reference to the Drugs and Cosmetics Act, 1940, the New Drugs
and Clinical Trials Rules, 2019, the Bharatiya Sakshya Adhiniyam, 2023, and emerging data protection
January - 2026 norms. The study further explores the role of expert testimony in Al-related disputes and assesses the need
for adaptive legal standards. Based on doctrinal research and secondary sources, the paper argues for the
development of a comprehensive Al-specific regulatory framework to ensure ethical innovation while

Submitted: 16 Dec. 2025  safeguarding participant rights.
Keywords: Artificial Intelligence, Clinical Trials, Medical Negligence, Algorithmic Accountability, Expert
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Introduction

Clinical trials are essential for validating the safety and efficacy of new medical
interventions. In recent years, Artificial Intelligence has emerged as a disruptive force in clinical
research, reshaping traditional trial methodologies. Al technologies enable predictive analytics,
real-time monitoring, automated decision-making, and large-scale data integration, thereby
improving trial efficiency and reducing costs. However, the integration of Al into clinical trials
also raises concerns regarding participant safety, informed consent, transparency, and legal
accountability. The absence of clear regulatory standards governing Al-assisted clinical trials
creates uncertainty in determining liability when harm occurs. In India, the clinical trials
ecosystem has undergone significant transformation over the past decade, particularly following
judicial scrutiny and public concern over unethical trials and participant exploitation.
Regulatory reforms, such as the introduction of the New Drugs and Clinical Trials Rules, 2019,
sought to strengthen ethical oversight, participant safety, and accountability. The integration of
Al into clinical trials, however, presents new legal complexities that existing regulations do not
adequately address. Unlike conventional medical negligence, Al-assisted clinical trials involve
multiple stakeholders, including investigators, sponsors, software developers, data scientists,
and technology providers. This diffusion of responsibility complicates the determination of
liability when harm occurs. Furthermore, algorithmic opacity, data bias, and automated
decision-making raise serious concerns regarding informed consent, transparency, and
participant autonomy. This paper seeks to examine how Indian law responds to the challenges
posed by Al in clinical trials, particularly in the context of medical negligence.
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It explores whether traditional negligence principles, such as the Bolam test, remain adequate in assessing Al-
related harm and how expert testimony can assist courts in resolving complex technical disputes. By analysing statutory
provisions, ethical guidelines, and judicial precedents, the study aims to propose a balanced legal framework that
promotes innovation while safeguarding human rights.

Research Objectives

The objectives of this research paper are as follows:

e Toexamine the role and application of Artificial Intelligence in clinical trials.

To analyse the legal framework governing clinical trials in India.

To assess how medical negligence is determined in Al-assisted clinical research.

To evaluate the adequacy of informed consent mechanisms in Al-driven trials.

To study the role of expert testimony in adjudicating Al-related clinical trial disputes.

To identify regulatory gaps and ethical challenges associated with Al in clinical trials.

To propose legal and policy reforms to strengthen accountability and participant protection.

Research Methodology

This study adopts a doctrinal and analytical research methodology, relying primarily on secondary sources

of data. The research draws upon statutes, rules, judicial decisions, ethical guidelines, policy documents, international
conventions, and scholarly articles published in peer-reviewed journals.
Key legal sources analysed include the Drugs and Cosmetics Act, 1940, the New Drugs and Clinical Trials Rules,
2019, the Bharatiya Sakshya Adhiniyam, 2023, and relevant provisions of the Indian Penal Code and consumer
protection laws. Ethical standards prescribed by the Indian Council of Medical Research and international instruments
such as the Declaration of Helsinki have also been examined.

Comparative references to foreign jurisprudence, particularly from the United States and the European Union,
are incorporated to highlight best practices in regulating Al in healthcare research. The study does not involve
empirical data collection and is limited to doctrinal analysis. However, it aims to contribute normative
recommendations for law and policy reform.

Artificial Intelligence in Clinical Trials

Al in clinical trials encompasses machine learning algorithms, natural language processing, computer vision, and
predictive analytics. Its applications include:

e Al-based patient recruitment and eligibility screening

Predictive modeling for trial outcomes

Real-time monitoring of adverse events

Automated data analysis and reporting

Decentralized and virtual clinical trials

While Al improves efficiency, its reliance on complex algorithms and large datasets introduces new risks,
including data bias, algorithmic opacity, and system errors.Artificial Intelligence refers to computational systems
capable of performing tasks that typically require human intelligence, such as learning, reasoning, pattern recognition,
and decision-making. In clinical trials, Al is deployed across various stages of research.Al-driven algorithms are used
in patient recruitment by analysing electronic health records to identify eligible participants more efficiently than
traditional methods. Predictive models assist researchers in forecasting trial outcomes, identifying potential risks, and
optimizing trial design. Real-time monitoring systems powered by Al can detect adverse events earlier, thereby
enhancing participant safety.Decentralized and virtual clinical trials have also emerged as a result of Al integration,
reducing geographical barriers and increasing participant diversity. However, the reliability of Al systems depends
heavily on the quality of data used for training algorithms. Biases in datasets may result in discriminatory outcomes,
undermining the scientific validity and ethical integrity of trials.

Legal Framework Governing Clinical Trials in India
Clinical trials in India are regulated under:

e Drugs and Cosmetics Act, 1940

o New Drugs and Clinical Trials Rules, 2019

e ICMR National Ethical Guidelines

e Good Clinical Practice (GCP) Guidelines

These frameworks were primarily designed for human-led trials and do not explicitly address Al-driven decision-
making. The absence of Al-specific regulations poses challenges in determining responsibility when Al systems
influence trial outcomes.Clinical trials in India are primarily regulated under the Drugs and Cosmetics Act, 1940, and
the New Drugs and Clinical Trials Rules, 2019. These rules mandate regulatory approval, ethics committee clearance,
informed consent, adverse event reporting, and compensation for trial-related injury or death.While these regulations
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establish a robust framework for human-led trials, they do not explicitly address Al-assisted decision-making. There is
no statutory guidance on algorithm validation, transparency, or liability allocation in Al-driven trials. This regulatory
silence creates uncertainty regarding accountability when Al systems contribute to participant harm.

Al, Medical Negligence, and Liability
Medical negligence traditionally involves a breach of the standard of care by a healthcare professional. In Al-
assisted clinical trials, determining negligence becomes complex due to shared responsibility among investigators,
sponsors, developers, and technology providers.
Key legal questions include:
e Whois liable for Al-induced errors—the investigator, sponsor, or Al developer?
e Can algorithmic decisions be subjected to the Bolam test?
o Does reliance on Al dilute professional responsibility?
Courts may need to evolve the standard of care to include reasonable oversight of Al systems rather than blind
reliance on algorithmic outputs. While medical professionals may rely on Al recommendations, ultimate
responsibility for patient safety cannot be abdicated. Failure to understand algorithmic limitations or to intervene
when necessary may constitute negligence.

Informed Consent in Al-Driven Clinical Trials
Informed consent assumes heightened importance in Al-based trials. Participants must be informed not only about
medical risks but also about the role of Al, data usage, automated decision-making, and potential algorithmic
limitations. Consent obtained without disclosing Al involvement may be considered invalid and unethical.
e  Use of Al systems
e Nature of automated decision-making
o Data usage and secondary analysis
e Limitations and risks of algorithms
Failure to disclose Al involvement may invalidate consent and constitute negligence.

Data Protection and Privacy Concerns

Al systems require large volumes of personal and health data. In India, data protection in clinical trials is
governed by emerging legal principles under data protection legislation and ethical guidelines. Issues such as data
anonymization, cross-border data transfer, and secondary use of trial data remain inadequately regulated, posing risks
to participant autonomy and privacy.

Role of Expert Testimony in Al-Related Clinical Trial Disputes
Disputes involving Al in clinical trials involve technical issues beyond judicial expertise. Under Sections 39-45 of the
Bharatiya Sakshya Adhiniyam, 2023, expert testimony is essential to:
e Explain algorithmic functioning
e  Assess reliability and bias of Al systems
o Establish causation between Al use and harm
Courts must develop standards to critically evaluate both medical and technological expert evidence.

Ethical Challenges of Al in Clinical Trials
Ethical concerns include:
e Algorithmic bias affecting participant selection
e Lack of explainability (black-box models)
e Reduced human oversight
e Potential exploitation of vulnerable populations
Ethics Committees must be equipped with technological expertise to assess Al-driven trial protocols.

Challenges and Gaps in the Existing Framework
e  Absence of Al-specific clinical trial regulations
Unclear liability allocation

Limited technical capacity of regulatory bodies
Over-dependence on foreign guidelines

Lack of judicial precedents on Al negligence

Suggestions and Recommendations

Introduction of Al-specific provisions in clinical trial regulations
Mandatory algorithmic transparency and auditability

Clear allocation of liability among stakeholders

Specialized training for Ethics Committees and judges
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e Adoption of adaptive standards for expert evidence

Conclusion

Artificial Intelligence holds immense potential to revolutionize clinical trials, making them faster, safer, and
more efficient. However, without an adaptive legal and ethical framework, Al-driven research risks undermining
participant rights and accountability. Indian law must evolve to address algorithmic decision-making, redefine
standards of care, and strengthen regulatory oversight. A balanced approach that encourages innovation while
safeguarding human dignity is essential for the sustainable integration of Al into clinical trials.Al has the potential to
revolutionize clinical trials, but its integration must be accompanied by robust legal safeguards. Indian law must evolve
to address algorithmic accountability, redefine standards of care, and enhance regulatory oversight. A balanced
approach that promotes innovation while protecting participant rights is essential for ethical and sustainable clinical
research.
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