
Research & Reviews: Journal of Medicinal and Organic chemistry 

JOMC| Volume 10 | Issue 3 |September, 2023                                                                                                                               11 
 

 

 Advancements in Drug Delivery: The Role of AI and Machine 

Learning 

 

Hamza Hany Daud* 

 

Department of Chemistry, University of Khartoum, Khartoum, Sudan 

 

Short Communication 

 

Received: 29- Aug- 2023, 

Manuscript No. JOMC-23-117639; 

Editor assigned: 01-Sep-2023, Pre 

QC No.  JOMC-23-117639 (PQ); 

Reviewed: 15-Sep-2023, QC No.   

JOMC-23-117639; Revised: 22-

Sep-2023, Manuscript No.  JOMC-

23-117639 (R); Published: 29-Sep-

2023, DOI:  10.4172/J 

Med.Orgnichem.10.03.005 

*For Correspondence: 

Hamza Hany Daud ,  Department of 

Chemistry, University of Khartoum , 

Khartoum , Sudan  

E-mail:  Hamza_dh189@gmail.com 

Citation:  Daud HH.    

Advancements in Drug Delivery: 

The Role of AI and Machine 

Learning RRJ Med. Orgni chem. 

2023;10:005 

Copyright: © 2023 Daud HH. This is 

an open-access article distributed 

under the terms of the Creative 

Commons Attribution License, 

which permits unrestricted use, 

distribution, and reproduction in 

any medium, provided the original 

 

 
DESCRIPTION 

The field of drug delivery has seen remarkable advancements in recent years, 

thanks to the integration of Artificial Intelligence (AI) and Machine Learning 

(ML) techniques. This synergy has transformed the way we design, develop, 

and administer drugs, making the process more efficient, precise, and 

patient-centric. In this study, we will delve into the applications, benefits, and 

challenges of AI and ML in drug delivery, highlighting their potential to 

revolutionize the pharmaceutical industry AI-based drug delivery is a cutting-

edge and transformative approach that leverages the power of Artificial 

Intelligence (AI) to enhance the development, precision, and efficiency of drug 

delivery systems. This emerging field represents a convergence of advanced 

technologies, combining AI, machine learning, and pharmaceutical sciences 

to create innovative solutions for delivering therapeutic agents to the human 

body. AI-based drug delivery has the potential to revolutionize healthcare by 

making treatments more personalized, effective, and accessible. 

AI-based drug delivery systems leverage vast datasets and advanced 

algorithms to provide real-time monitoring and adaptive adjustments, tailoring 

treatment plans to individual patient needs. This level of customization can 

significantly improve patient compliance and reduce the risk of under or over-

medication, particularly in chronic disease management. Moreover, AI 

facilitates the development of smart drug delivery devices, such as wearable 

patches and implantable microchips, which can autonomously release 

medications according to a patient's unique physiological responses  

In recent years, the field of drug delivery has witnessed a transformative 

revolution with the integration of Artificial Intelligence (AI) into its core 

processes.  This level of precision minimizes collateral damage to healthy 
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Roles 

Targeted drug delivery: AI and ML are playing a pivotal role in improving the specificity of drug delivery systems. By 

analyzing vast datasets, these technologies assist in identifying unique biological markers, which enable the 

precise targeting of drugs to affected cells or tissues [1]. 

Drug formulation: Optimizing drug formulations is a critical aspect of drug development. AI and ML algorithms can 

predict the solubility, stability, and release kinetics of drugs. This allows pharmaceutical companies to create 

formulations that ensure the right dose is delivered at the right time, optimizing drug effectiveness and patient 

compliance [2]. 

Personalized medicine: Personalized medicine is revolutionizing healthcare, and AI and ML are driving this shift in 

drug delivery. By analyzing an individual's genetic, physiological, and clinical data, these technologies can tailor 

drug formulations and delivery methods to the patient's specific needs. This not only increases treatment 

effectiveness but also minimizes adverse reactions [3]. 

Drug repurposing: Drug repurposing, or repositioning, involves finding new uses for existing drugs. AI and ML 

algorithms analyze vast databases of drug-related information to discover potential candidates for repurposing, 

saving time and resources in drug development. This can lead to the discovery of innovative delivery methods for 

known drugs [4]. 

Predictive modeling: AI and ML are instrumental in predicting drug behavior within the human body. They consider 

factors such as metabolism, pharmacokinetics, and disease progression to create models that simulate drug 

interactions, thus aiding in the design of effective delivery systems [5]. 

Drug release control: Controlling the release of drugs is crucial in sustaining their therapeutic effects. AI-driven 

micro- and Nano-carriers, as well as smart polymers, enable the precise control of drug release rates. This 

technology allows for the development of long-acting formulations that require less frequent administration [6]. 

Quality control: Quality control is essential in pharmaceutical manufacturing. AI and ML systems can monitor and 

control production processes to ensure consistent drug delivery systems. This not only maintains product quality 

but also reduces costs associated with quality assurance [7]. 

Drug adherence: AI-powered mobile apps and wearable devices are helping patients adhere to their treatment 

regimens. These technologies provide reminders, track medication schedules, and offer personalized advice, thus 

improving patient compliance and the overall effectiveness of drug delivery [8]. 

 

CONCLUSION 

The combination of AI and ML with drug delivery has opened up new horizons for the pharmaceutical industry. The 

precision, efficiency, and personalization these technologies offer have the potential to transform patient care. As AI 

and ML continue to advance, they will play a pivotal role in creating innovative drug delivery systems that not only 

improve therapeutic outcomes but also reduce healthcare costs. However, it is crucial to address the ethical, 

regulatory, and validation challenges to ensure the responsible integration of these technologies into the field of 

drug delivery. The future of drug delivery is exciting, with AI and ML as driving forces behind its evolution. The use of 

author and source are credited. 

 

 

cells, reduces side effects, and enhances treatment efficacy. 
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patient data in AI and ML can raise privacy concerns. Strict regulations and ethical guidelines must be in place to 

protect individuals' information. 

The algorithms used in AI and ML can inherit biases from the data they are trained on, potentially leading to 

inequities in healthcare. Efforts to mitigate bias are essential. 

 Ensuring the reliability and safety of AI and ML-based drug delivery systems is vital for regulatory approval and 

clinical adoption. Interdisciplinary Collaboration: Integrating AI and ML into the pharmaceutical industry requires 

cross-disciplinary collaboration among experts in technology, medicine, and regulatory affairs. 
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