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Program Detailed Curriculum

Executive Summary

The AI+ Pharma Certification equips professionals with cutting-edge knowledge at the intersection of
artificial intelligence and pharmaceutical sciences. It explores AI-driven innovations in drug discovery,
clinical trials, precision medicine, and healthcare data analytics. Participants gain practical insights into
applying machine learning, predictive modeling, and automation to enhance R&D efficiency and
regulatory compliance. Designed for pharma executives, researchers, and healthcare technologists, the
certification empowers learners to leverage AI for improved patient outcomes, optimized drug pipelines,
and strategic decision-making in the evolving life sciences landscape. It bridges technical expertise and
pharmaceutical domain knowledge for transformative industry impact.

Prerequisites for the AI+ Gaming Course: 
Basic Biology Knowledge – Understand fundamental human biology concepts.

Pharmaceutical Fundamentals – Familiarity with drug development and approval processes.

AI & ML Basics – Grasp core principles of artificial intelligence.

Data Analytics Skills – Ability to interpret and analyze datasets.

Ethical Awareness – Understand ethics in AI-driven healthcare applications.

Module 1

AI Foundations for Pharma 

1.1 AI and Machine Learning Basics

1.2 Anatomy and Ecosystem of AI Agents

What are AI Agents?: AI agents are intelligent systems designed to perform tasks autonomously by
processing multimodal data, reasoning, learning, and adapting. They differ from chatbots by having goal-
oriented autonomy and advanced decision-making capabilities.

Fundamental Concepts and Terminology: AI, ML, DL: Explains key definitions, hierarchical
relationships, and core differences between AI, machine learning, and deep learning, focusing on
pharmaceutical applications like reasoning, prediction, and automated decision-making.

Detailed Exploration of Learning Paradigms: Covers supervised, unsupervised, and reinforcement
learning approaches with pharma-specific examples, helping learners connect algorithmic logic to real-
world challenges like drug efficacy prediction and adaptive trial design.

AI Applications Specific to Pharmaceutical Contexts: Illustrates real-world AI uses in drug discovery,
diagnostics, and patient monitoring through case studies from Atomwise, DeepMind, and Pfizer-IBM
collaborations.



1.3 Use Case: Predictive Modeling for Adverse Drug Reactions and Drug-Drug Interactions Using
Historical Patient Datasets

1.4 Hands-on: Build Predictive Models Using No-Code Tool (Teachable Machine)

Acme Retail successfully implemented AI agents to automate routine customer support tasks, resulting
in faster response times, reduced costs, and improved customer satisfaction, demonstrating the tangible
benefits of AI in business.

Practical exercise building image-based AI models to classify drug safety profiles using chemical
structure datasets, reinforcing concepts of predictive modeling and no-code AI implementation.

Module 2

AI in Drug Discovery and Development

2.1 AI in Molecular Drug Design

2.2 AI in Drug Repurposing

2.3 Use Case: AI-Driven Drug Repurposing Successes (COVID-19 Therapeutics)

In-Depth Analysis of Molecular Docking, QSAR, and Virtual Screening Methods: Learners explore
computational techniques predicting molecular interactions, binding affinity, and biological activity.
Focus on using AI to accelerate candidate identification, optimize drug properties, and minimize
experimental development time.

AI-Driven Computational Approaches for Designing Novel Therapeutic Molecules:  Covers generative
models, deep learning, and reinforcement learning to design new drugs. Learners apply AI to predict
efficacy, optimize safety, and develop efficient, cost-effective molecular design strategies.

Exploration of AI Methodologies in Repurposing Existing Pharmaceuticals: Examines ML, data
mining, and network analysis techniques to identify new therapeutic applications for existing drugs,
enabling reduced development time and accelerated clinical translation.

Real-World Case Analysis: Successes in Drug Repurposing During Pandemics: Analyzes AI-enabled
drug repurposing success stories like Remdesivir and Thalidomide, showcasing how computational
models accelerate discovery, improve response to health crises, and guide future pharmaceutical
innovation.

Highlights AI-powered analysis identifying effective COVID-19 drugs using molecular docking, QSAR, and
network modeling—demonstrating AI’s power in rapid therapeutic discovery and global health
emergency management.

1.2 AI Algorithms and Models

Comprehensive Study of AI Algorithms and Models: Introduces decision trees, neural networks, SVMs,
and clustering algorithms with pharma-based examples for drug response prediction and biomarker
identification.

Real-World Applications in Predictive Pharmacokinetics and Drug Interactions: Demonstrates AI’s
role in forecasting pharmacokinetic behaviors and preventing drug-drug interactions through data-
driven modeling and safety simulations.



2.4 Hands-On: Practical AI-Driven Molecular Design and Drug Repurposing Using Orange Data Mining
Tool

2.5 Hands-On 2: Exploring Disease-Drug Associations with EpiGraphDB

Learners apply no-code AI tools to predict drug efficacy, design novel molecules, and evaluate safety
using real pharmaceutical datasets, gaining practical experience in AI-enabled drug development
workflows.

Explores causal relationships between diseases, risk factors, and drugs using EpiGraphDB. Learners
visualize interaction networks and generate hypotheses for AI-driven drug repurposing and discovery
research.

Module 3

Clinical Trials Optimization with AI 

3.1 AI-Enhanced Patient Recruitment

3.2 Clinical Data Management and Monitoring

3.3 Use Case: Pfizer’s AI-Driven Analytics for Optimizing Clinical Trials

3.4 Hands-On: Implementing Clinical Data Analytics Using No-Code Platforms (KNIME)

Deep Dive into Predictive Analytics for Patient Recruitment and Retention: Explores predictive
modeling using AI to identify eligible patients, forecast dropout risks, and optimize recruitment
strategies—enhancing trial efficiency, patient engagement, and completion rates through data-driven
decision-making.

Strategies for Targeted Patient Outreach Using Machine Learning: Covers ML-based segmentation
and personalized communication to improve recruitment success. Learners apply predictive analytics to
enhance outreach efficiency, reduce recruitment costs, and increase patient engagement and retention.

Extensive Use of AI-Driven Automation for Clinical Data Collection, Quality Assurance, and
Monitoring: Examines AI automation in data collection, validation, and real-time monitoring. Learners
understand how automation improves data integrity, compliance, and decision-making in clinical trial
management systems.

Application of Real-Time Predictive Analytics to Improve Trial Outcomes: Focuses on applying real-
time predictive analytics to detect risks, protocol deviations, and adverse events early—enabling
proactive interventions, improved data accuracy, and optimized clinical trial outcomes

Showcases Pfizer’s implementation of AI for patient recruitment, retention, and monitoring. Learners
analyze how predictive modeling and automation shortened timelines, improved data accuracy, and
enhanced overall trial efficiency.

Learners apply KNIME to automate clinical data collection, build predictive models, and visualize results
—gaining hands-on experience in managing, analyzing, and optimizing real-world clinical datasets
without coding.



Module 3

Module 3

Precision Medicine and Genomics

Regulatory and Ethical AI in Pharma

4.1 Personalized Treatment Strategies

4.2 Biomarker Discovery

5.1 Ethical Considerations and AI Governance

4.3 Case Study: AI-Assisted Biomarker Discovery and Validation in Cancer Treatments

4.4 Hands-On: Genomic Analysis – Exploring AI-Driven Genomic Interpretation Using CBioPortal

AI-Driven Personalization Using Genomic, Epigenetic, and Clinical Data: Explains how AI integrates
genomic, epigenetic, and clinical datasets for individualized therapy design, enabling accurate treatment
prediction, improved outcomes, and personalized patient management through advanced multi-omics
analysis and predictive modeling.

Deep Dive into AI Methods for Identifying and Validating Biomarkers: Covers machine learning, deep
learning, and network analysis techniques for discovering and validating biomarkers that enhance
diagnosis, prognosis, and therapeutic decisions in precision medicine applications.

Real-World Applications of Biomarkers in Therapeutic Decisions
Demonstrates biomarker-based treatment personalization in oncology, cardiology, and neurology,
showing how AI identifies molecular markers that predict treatment response, guide clinical trials, and
optimize therapeutic strategies.

In-depth Examination of Bias Mitigation, Transparency Practices, and Patient Privacy in AI Systems:
Explores bias reduction strategies, transparent AI decision-making, and patient data protection under
GDPR and HIPAA, emphasizing equitable healthcare outcomes, ethical data handling, and trustworthy
AI deployment in pharmaceutical applications.

Development of Ethical Frameworks for AI Governance: Covers the creation of AI governance
frameworks ensuring fairness, accountability, transparency, and compliance. Learners design ethical
strategies aligning AI innovation with patient welfare, data security, and global regulatory standards.

Explores how AI accelerates cancer biomarker discovery, improving prediction accuracy, patient
stratification, and therapy effectiveness through multi-omics integration and predictive modeling in real-
world oncology research.

Learners use CBioPortal to analyze genomic datasets, identify actionable mutations, and apply AI-based
insights for precision therapy design through visualization, data preprocessing, and survival prediction
modeling.



5.2 AI Compliance and Regulatory Frameworks

5.3 Case Study: Analyzing Ethical and Regulatory Challenges in Major AI-Driven Pharma Initiatives

5.4 Hands-On: Developing AI Governance Strategies Based on Ethical Frameworks

5.5 Hands-On: Literature Mining with LitVar 2.0

Detailed Analysis of FDA, EMA, and WHO for AI Applications: Examines international AI compliance
guidelines from FDA, EMA, and WHO, emphasizing clinical validation, safety, data integrity, and ethical
governance for AI-driven tools in drug development and healthcare systems.

Practical Approaches to Regulatory Submissions for AI-Enabled Pharma Products:  Details step-by-
step processes for preparing regulatory submissions, including validation data, bias audits, and post-
market surveillance, ensuring AI products meet global standards for accuracy, efficacy, and patient
safety.

Analyzes IBM Watson Health’s challenges in AI transparency, bias, and data privacy, showcasing
strategies for overcoming ethical dilemmas and achieving regulatory compliance through explainable,
fair, and privacy-compliant AI systems.

Learners design governance strategies addressing bias, transparency, and privacy. Using ethical
principles and regulations, they conceptualize compliant frameworks for responsible AI deployment in
pharmaceutical and healthcare operations.

Introduces LitVar 2.0 for genomic literature exploration. Learners analyze genetic variants, filter
biomedical evidence, and extract research insights, linking genomic data to AI-driven pharmaceutical
innovations for precision healthcare.

Module 3

Implementing AI in Pharma Projects

6.1 AI Project Management

6.2 Evaluating AI Tools and ROI

Detailed Methodologies for AI Integration from Initiation to Deployment: Covers end-to-end AI
integration processes in pharma—from project planning and data preparation to model development,
validation, and deployment—ensuring compliance, scalability, and measurable impact on clinical and
business outcomes.

Step-by-Step Guide for Stakeholder Management, Project Timelines, and Deliverables: Explains
structured approaches to managing multidisciplinary teams, creating project timelines, defining
measurable deliverables, and ensuring AI initiatives align with organizational objectives and regulatory
requirements while maintaining efficiency and accountability.

Comprehensive Evaluation Framework for Selecting AI Tools Based on Performance, Usability, and
Cost-Effectiveness: Provides an evaluation framework for AI tools focused on performance, scalability,
and cost-benefit analysis, ensuring optimal tool selection that enhances clinical efficiency and aligns with
pharmaceutical operational goals.



6.3 Hands-On: Practical AI Project Management Using Airtable for Tracking, Collaboration, and
Management

Learners utilize Airtable for managing AI projects—tracking milestones, allocating resources,
coordinating stakeholders, and generating progress reports—developing real-world project
management skills for AI deployment in pharma operations.

Module 3

Future Trends and Sustainability in Pharma AI

7.1 Emerging AI Technologies in Pharma

7.2 AI for Sustainable Healthcare

Exploration of Cutting-Edge AI Technologies, Including Quantum Computing and Blockchain
Applications in Pharma: Explores how quantum computing accelerates drug discovery and how
blockchain ensures transparency and security in pharma data, driving innovation in research, clinical
trials, and pharmaceutical supply chain management.

Forecasting AI-Driven Trends that Will Shape Pharmaceutical Practices: Focuses on AI-based
forecasting tools predicting drug success rates, trial outcomes, and market dynamics—empowering
pharmaceutical organizations to anticipate industry trends, allocate resources efficiently, and enhance
decision-making.

Strategies for Leveraging AI in Sustainability-Focused Pharmaceutical Operations: Examines
supervised learning and predictive models used to forecast energy consumption, minimize waste, and
improve resource utilization, promoting eco-efficient and sustainable pharmaceutical manufacturing
processes.

Case Examples of AI Promoting Ethical Healthcare Practices and Resource Optimization: Highlights
real-world examples where AI improves ethical healthcare delivery, ensures data privacy, optimizes
energy and material use, and enhances patient accessibility while driving sustainability across global
pharmaceutical operations.

7.3 Case Study: Analysis of Sustainability Initiatives Driven by AI in Pharmaceutical Industry Leaders

7.4 Hands-On: Scenario Planning and Predictive Analytics Using Dashboards for Future-Focused
Decision Making

Analyzes how Pfizer, Novartis, and Johnson & Johnson implemented AI for sustainability—optimizing
energy usage, minimizing emissions, and promoting ethical compliance within pharmaceutical research
and manufacturing.

Learners build predictive models using Lovable AI dashboards to forecast energy consumption trends,
visualize sustainability outcomes, and support data-driven decision-making in future-oriented
pharmaceutical strategies.



Module 3

Learners apply AI-driven molecular modeling and QSAR techniques to design novel drug candidates for
rare diseases, ensuring regulatory compliance, safety, and sustainable innovation in pharmaceutical
research.

Capstone Project

8.1 Capstone Project 1: Predictive Modeling for Adverse Drug Reactions in Polypharmacy

8.3 Capstone Project 3: AI-Powered Drug Design for Rare Diseases

8.2 Capstone Project 2: AI-Enhanced Clinical Trial Recruitment and Retention

8.4 Capstone Project Evaluation Scheme

Learners build AI models using patient data to predict adverse drug reactions in polypharmacy, applying
machine learning, data preprocessing, and ethical compliance to enhance patient safety and
pharmacovigilance.

Participants design predictive models to optimize clinical trial recruitment and retention using
demographic and behavioral data, improving efficiency, reducing dropout rates, and ensuring
compliance with healthcare data privacy regulations.

Defines evaluation criteria based on technical implementation, AI model accuracy, data analysis, ethics,
sustainability, and presentation. Learners are assessed on innovation, regulatory compliance, and real-
world application impact.
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