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Abstract: Cancer, a global health challenge, presents unique treatment complexities due to its heterogeneous nature, leading to
varied patient responses. This paper explores the transformative role of Artificial Intelligence (A1) in revolutionizing cancer drug
development, focusing on its applications in drug discovery, target identification, and patient response prediction. Al algorithms,
particularly machine learning (ML) and deep learning models, enable the analysis of vast, complex datasets to enhance drug
efficacy and toxicity predictions, identifying patterns beyond traditional methodologies. By integrating chemical and gene
expression features, Al fosters precision medicine, tailoring therapies to individual profiles. Additionally, computational drug
repurposing leverages deep learning to discover new applications for approved drugs, expediting treatment development.

However, the deployment of Al faces challenges, including data diversity, model interpretability, and compliance with regulatory
standards. Ethical and legal issues surrounding Al-generated inventions, such as the absence of patent recognition, complicate
intellectual property rights. While Al offers promising accuracy in drug interaction predictions, its contributions remain limited to
specific stages of drug development. This paper highlights Al's potential to revolutionize cancer therapeutics while addressing its
limitations and the need for robust frameworks to maximize its impact.

Keywords: Cancer Drug Development,; Artificial Intelligence; Precision medicine; Intellectual Property Rights; Drug Discovery
INTRODUCTION

Cancer is an international medical concern. Owing to its great heterogeneity, patients with the same tumour may
respond differently to the same medications or surgical techniques, necessitating the development of more precise
tumour treatment techniques and patient-specific personalised treatments. To design focused treatment options for
patients, it is imperative to have a thorough understanding of the changes that tumours experience, including changes
in their genes, proteins, and cancer cell morphologies. Precise therapy of tumours is fundamental.

The era of Artificial Intelligence (Al) is transforming cancer drug development through enhanced efficiency in drug
discovery, target identification, and patient response prediction. Al algorithms are capable of analyzing huge datasets
and thereby can predict drug efficacy and toxicity. This can improve the drug design process significantly [1,2].

However, the “black box” nature of the Al systems, challenges that are found would include data diversity, model
interpretability, and regulatory compliance [3,5]. Moreover, it is very crucial to ensure that Al applications are
ethically sound and they have been validated through clinical trials for their successful integration into different
cancer research strategies [4,6].

Al enhances drug efficacy and toxicity prediction by leveraging machine learning (ML) algorithms to analyze
extensive datasets, identifying patterns that traditional methods may overlook. These algorithms can integrate diverse
data types, such as genetic profiles and chemical structures, leading to more accurate predictions of how individual
patients will respond to treatments and the potential side effects [7,8]. For instance, deep learning models can predict
drug activity based on historical data, while classifiers combining chemical and gene expression features improve the
accuracy of toxicity predictions [9,10]. This integration fosters personalized medicine by tailoring therapies to
individual patient profiles [11,12].
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