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ABSTRACT

The integration of AI in healthcare offers transformative possibilities for precision 
medicine, early disease detection, and clinical decision support. However, these 
advancements come with significant legal, ethical, and regulatory challenges. 
This chapter explores global regulatory responses to AI in healthcare, analyzing 
approaches from the EU, US, and select Asian countries. It examines medical 
device regulations, data protection laws, and liability frameworks in addressing 
AI-​enabled system risks. The chapter discusses transparency, accountability, and 
patient autonomy in AI deployment, providing insights for policymakers, healthcare 
professionals, and technology developers to balance innovation with public trust 
and patient safety. By identifying best practices and emerging trends, the chapter 
aims to foster innovation while safeguarding patient safety.

1. INTRODUCTION

The integration of Artificial Intelligence (AI) into healthcare and medical diag-
nostics represents a paradigm shift in the delivery of care, disease prevention, and 
clinical decision-​making. This transformative wave promises enhanced efficiency, 
precision diagnostics, and personalized treatment. However, it simultaneously raises 
profound regulatory, ethical, and legal challenges that must be addressed to ensure 
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equitable access, safety, data privacy, and accountability (Mennella et al., 2024; 
Sheliemina, 2024). With the growing deployment of AI in medical diagnostics, 
such as radiology, pathology, and genomics, regulators around the world are actively 
reassessing existing frameworks to accommodate the unique risks and opportunities 
posed by intelligent systems (Larson et al., 2021; Pesapane et al., 2018).

AI-​driven diagnostic systems often operate as black boxes, lacking transparency 
in their decision-​making processes. This opacity complicates clinical validation, 
legal liability, and public trust (Ho, 2023). The emergence of generative AI and 
deep learning algorithms further complicates regulatory governance due to their 
self-​learning capabilities and potential for misuse (Ali & Aysan, 2025; Trotsyuk et 
al., 2024). As a result, institutions such as the World Health Organization (2023) and 
the European Union have begun crafting tailored regulatory responses, exemplified 
by the recent EU AI Act (Butt, 2024).

Internationally, the regulatory landscape is fragmented. The United States Food 
and Drug Administration (FDA), the European Medicines Agency (EMA), and 
regulatory bodies in countries such as China and Russia have adopted different 
risk-​based approaches to AI classification, transparency standards, and post-​market 
surveillance (Pesapane et al., 2021). However, as emphasized by Verma et al. (2020), 
a harmonized global governance structure is critical to mitigate inconsistencies that 
could hinder innovation or create regulatory arbitrage.

Another critical aspect is the integration of AI with data-​driven technologies 
such as quantum computing and sensor systems, which are reshaping diagnostic 
tools and biomedical research methodologies (Campus, 2024; Eswaran & Eswaran, 
2025; Eisenberg, 2024). This fusion of technologies complicates the regulatory 
response, requiring policy frameworks that account for layered risks involving data 
security, algorithmic bias, and the autonomy of clinical practitioners (Maguluri et 
al., 2023; Shafik, 2024).

Equally important is the ethical consideration of using AI in life-​altering medical 
decisions. The need for robust ethical governance frameworks has been echoed across 
several domains of AI research, including finance and warfare (Ali & Aysan, 2024; 
Batabyal, 2024). In healthcare, however, the stakes are uniquely high. Regulatory 
frameworks must incorporate ethical dimensions such as informed consent, patient 
autonomy, non-​discrimination, and equitable access to AI-​powered services (Terry, 
2019; Shukla & Taneja, 2024). This complexity is exacerbated in the case of vulnerable 
populations, such as children or rural communities, who may be disproportionately 
affected by algorithmic inaccuracies or systemic bias (Luan et al., 2024).

Recent scholarship also suggests that interdisciplinary policy modeling and 
topic modeling techniques—borrowed from computational social sciences—can 
aid in understanding the societal impact of AI regulations (Rodriguez & Storer, 
2020; Schünemann et al., 2024; San Biagio et al., 2023). For instance, studies have 
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