
Volume 16 • Issue 6 • 1000790J Addict Res Ther, an open access journal

Open Access

Journal of Addiction 
Research & TherapyJo

ur
na

l o
f A

dd
iction Research & Therapy

ISSN: 2155-6105

*Corresponding author: Murali Krishnan Nambirajan, Independent Public Health 
Consultant and Epidemiologist, Chennai, India, E-mail: muralikrishnan1232@
gmail.com 

Received: 02-June-2025, Manuscript No: jart-25-167305, Editor Assigned: 
05-June-2025, Pre QC No: jart-25-167305 (PQ), Reviewed: 16-June-2025, QC 
No: jart-25-167305, Revised: 23-June-2025, Manuscript No: jart-25-167305 (R), 
Published: 30-June-2025, DOI: 10.4172/2155-6105.1000790

Citation: Murali KN (2025) Artificial Intelligence–Driven Platforms for Next Gen 
Addiction Pharmacotherapy. J Addict Res Ther 16: 790.

Copyright: © 2025 Murali KN. 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 author and 
source are credited.

Artificial Intelligence–Driven Platforms for Next Gen Addiction 
Pharmacotherapy
Murali Krishnan Nambirajan*
Independent Public Health Consultant and Epidemiologist, Chennai, India

Keywords: Artificial intelligence; Drug discovery; Addiction 
treatment; Machine learning; Predictive modeling; Personalized 
medicine; Target identification; Neural networks

Introduction
Addiction remains a persistent public health crisis worldwide, 

claiming millions of lives annually and placing immense burdens 
on healthcare systems. Traditional drug development pipelines 
for addiction therapies are often slow, expensive, and limited in 
their success rates [1-5].  In recent years, the integration of artificial 
intelligence (AI) into pharmacotherapy has emerged as a promising 
solution to bridge the treatment gaps. AI, with its capability to process 
large-scale biomedical data, predict drug–target interactions, and 
identify novel compounds, is transforming the landscape of addiction 
research. This technology encompasses machine learning algorithms, 
deep learning networks, and natural language processing, all of which 
enable automated and accurate predictions in preclinical and clinical 
drug research. The application of AI in addiction pharmacotherapy 
is aimed at achieving three major goals: speeding up drug discovery, 
improving patient-specific therapy models, and uncovering previously 
unknown mechanisms involved in substance use disorders. This paper 
explores how AI-driven platforms are enhancing the development of 
next-generation medications to combat addiction more effectively [6-
10].

Discussion
Artificial intelligence–driven platforms are revolutionizing 

the way scientists approach addiction pharmacotherapy. These 
platforms use a combination of machine learning models trained 
on high-dimensional datasets, including genomics, proteomics, 
metabolomics, and patient behavior data. One of the primary uses of 
AI in this domain is virtual screening—a method where algorithms 
identify promising drug candidates by predicting their interaction 
with addiction-related biological targets such as dopamine receptors, 
opioid receptors, and enzymes like monoamine oxidase. For instance, 
convolutional neural networks have been used to detect structure–
activity relationships. Furthermore, reinforcement learning algorithms 
are being developed to simulate how various compounds might 
interact over time with human brain networks implicated in addictive 
behavior. Drug repurposing is another area where AI excels. By mining 
electronic health records and biomedical literature, AI tools can 
predict which existing FDA-approved drugs may have anti-addiction 
potential, drastically reducing the time and cost of clinical trials. 
Another transformative application is precision medicine. AI allows 
clinicians to tailor pharmacological interventions based on individual 
patient profiles—considering genetic markers, past treatment responses, 
and co-occurring mental health disorders. Predictive analytics can 
assess relapse risk and inform preventive strategies using wearable 
biosensors and mobile health apps linked to AI models. These systems 
continuously learn and adapt, offering dynamic treatment plans. 
Despite these advantages, there are notable challenges including the 
lack of standardized datasets, ethical concerns related to patient privacy, 

and the need for interdisciplinary collaboration between data scientists 
and clinical researchers. Nevertheless, the scalability, adaptability, and 
predictive power of AI platforms make them indispensable in future 
pharmacotherapy development.

Conclusion
Artificial intelligence holds tremendous potential in accelerating the 

discovery and development of effective addiction pharmacotherapies. 
From identifying novel compounds and predicting drug efficacy 
to tailoring personalized treatment regimens, AI technologies are 
addressing long-standing bottlenecks in addiction medicine. By 
combining biomedical data with computational learning, AI offers 
a smarter, faster, and more precise pathway to combat the global 
addiction crisis. However, the ethical use of data, integration with 
clinical workflows, and regulatory acceptance will be critical to realizing 
its full impact. Future research must focus on enhancing algorithm 
transparency, improving model accuracy with diverse datasets, 
and ensuring equitable access to AI-powered treatment tools. As 
technology advances and collaborations between clinical researchers, 
pharmacologists, and AI experts deepen, AI-driven drug discovery 
may well become the cornerstone of next-generation addiction therapy.
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