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ABSTRACT

This chapter provides a comprehensive review of artificial intelligence (AI) appli-
cations in biomedicine, highlighting the transformative impact on various domains, 
from basic research to clinical practice. The author explores AI's role in medical 
imaging and diagnostics, drug discovery and development, genomics and precision 
medicine, and healthcare management and delivery. Key advancements, such as deep 
learning for image analysis, virtual screening for drug design, and AI-​driven patient 
stratification, are discussed. The chapter also addresses challenges surrounding AI 
implementation, including data access, bias, scalability, transparency, privacy, and 
regulatory uncertainties. Potential solutions and policy options to address these 
challenges and enhance AI's benefits are proposed. The author emphasizes the im-
portance of collaboration between AI experts and healthcare stakeholders, as well 
as the need for responsible AI development practices. Future directions highlight 
the potential for AI to transform healthcare and improve patient outcomes and need 
for responsible AI.
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INTRODUCTION

Definition of AI and Its Relevance in the Biomedical Field

Artificial Intelligence (AI) is a branch of computer science that focuses on 
creating intelligent machines that can perform tasks that typically require human 
intelligence, such as visual perception, speech recognition, decision-​making, and 
language translation (Russell & Norvig, 2016). AI systems are designed to learn 
from experience, adapt to new inputs, and perform human-​like tasks by processing 
large amounts of data and recognizing patterns (Jabbari et al., 2024)(Goodfellow 
et al., 2016).

In the biomedical field, AI has emerged as a transformative technology with 
numerous applications, ranging from basic research to clinical practice (Topol, 
2019). The increasing availability of large-​scale biomedical data, coupled with ad-
vancements in computational power and machine learning algorithms, has enabled 
AI to tackle complex problems and provide novel insights in various domains of 
biomedicine (Xu et al., 2024) (Esteva et al., 2019).

The relevance of AI in the biomedical field lies in its potential to:

1. 	 Accelerate scientific discovery: AI can help researchers analyze vast amounts 
of biomedical data, such as genomic sequences, protein structures, and medical 
images, to identify patterns, predict outcomes, and generate new hypotheses 
(Alipanahi et al., 2015).

2. 	 Improve medical diagnosis: AI algorithms can assist physicians in interpreting 
medical images, such as X-​rays, CT scans, and MRIs, and detecting subtle 
abnormalities that may be missed by the human eye. AI-​powered diagnostic 
tools can enhance the accuracy and speed of disease detection, leading to earlier 
interventions and better patient outcomes (Gulshan et al., 2016).

3. 	 Streamline drug discovery and development: AI can revolutionize the process 
of identifying new drug targets, designing novel compounds, and predicting 
their efficacy and safety (Chen et al., 2018). By analyzing large datasets of 
molecular structures and bioactivity profiles, AI models can help researchers 
identify promising drug candidates and optimize their properties.

4. 	 Personalized medicine: AI can enable the development of personalized treatment 
strategies by integrating multiple layers of patient data, such as genomic pro-
files, clinical records, and lifestyle factors. By predicting individual responses 
to therapies and identifying patient subgroups, AI can help tailor treatments to 
each patient's unique characteristics (Schork, 2019).
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