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Abstract 

The drug approval process requires submission of large volumes of regulatory documentation in the 

electronic Common Technical Document (eCTD) format. Preparation, validation, and regulatory review 

of these dossiers are traditionally time-consuming and prone to human error. Artificial Intelligence (AI) 

is emerging as a transformative technology that can accelerate both eCTD submission and regulatory 

review processes. AI tools can automate document generation, perform real-time compliance checks, 

validate data integrity, and assist regulatory authorities in faster evaluation of submissions. The 

integration of AI technologies in regulatory systems improves accuracy, reduces submission deficiencies, 

and enhances the efficiency of digital drug approval pathways. This review highlights the application of 

AI in eCTD preparation, automated validation, and AI-assisted regulatory review, demonstrating how 

digital innovation can significantly accelerate global drug approval processes. 
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1. Introduction 

The pharmaceutical industry relies on regulatory submissions to obtain marketing authorization for new 

drugs. The electronic Common Technical Document (eCTD) has become the global standard for 

submitting regulatory dossiers to health authorities. An eCTD submission contains detailed information 

about the quality, safety, and efficacy of a drug product organized in a structured electronic format. 

However, preparing and reviewing eCTD dossiers is a complex process. Regulatory documents can 

contain thousands of pages, and ensuring compliance with technical requirements is challenging. Manual 

processes often lead to delays, inconsistencies, and submission deficiencies. 

Artificial Intelligence (AI) and Machine Learning (ML) are increasingly being integrated into regulatory 

workflows to improve efficiency. AI systems can automate document creation, check regulatory 

compliance, and assist reviewers in analyzing large datasets. These technologies are helping regulatory 
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authorities and pharmaceutical companies accelerate the drug approval process while maintaining high 

regulatory standards. 

2. Overview of eCTD Submission 

The eCTD format organizes regulatory information into five modules: 

Module 1: Administrative and regional information 

Module 2: Summaries and overviews 

Module 3: Quality (CMC) information 

Module 4: Non-clinical study reports 

Module 5: Clinical study reports 

Regulatory agencies such as the US FDA, EMA, and other global authorities require eCTD submissions 

for marketing authorization applications. Preparing these modules requires significant coordination 

between regulatory, clinical, and quality teams. 

AI technologies can simplify these processes by automating data organization, document validation, and 

lifecycle management. 

3. Role of AI in eCTD Submission 

Artificial Intelligence can significantly improve the preparation and management of eCTD dossiers. Key 

applications include: 

3.1 Automated Document Generation 

AI-based writing tools can assist regulatory professionals in drafting summaries, reports, and structured 

documents. These tools analyze scientific data and generate regulatory-compliant content. 

3.2 Intelligent Data Organization 

AI systems can automatically classify documents into the correct eCTD modules and sections. This 

reduces manual effort and ensures proper document placement. 

3.3 Automated Validation and Compliance Checks 

AI-driven validation tools can check submission packages for technical errors, missing files, incorrect 

hyperlinks, and formatting issues before submission. 

3.4 Lifecycle Management 

AI platforms can manage submission sequences, track document updates, and maintain version control 

throughout the product lifecycle. 

4. AI in Regulatory Review 

 

AI is not only useful for pharmaceutical companies but also for regulatory authorities during dossier 

evaluation. 

4.1 Data Analysis 

AI algorithms can analyze large datasets from clinical trials and identify important trends or safety 

signals. 
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4.2 Document Screening 

Natural Language Processing (NLP) tools can quickly scan regulatory documents and highlight critical 

information for reviewers. 

4.3 Risk Assessment 

Machine learning models can predict potential regulatory risks or compliance issues within submissions. 

4.4 Faster Decision Making 

By automating routine analysis tasks, AI allows regulatory reviewers to focus on scientific evaluation, 

which speeds up the drug approval process. 

5. Benefits of AI-Driven eCTD Systems 

The integration of AI into regulatory submissions provides several advantages: 

Faster preparation and submission of regulatory dossiers 

Improved document accuracy and consistency 

Reduction in submission errors and deficiencies 

Efficient regulatory review process 

Better data management and traceability 

These benefits contribute to faster approval timelines and improved access to medicines for patients. 

6. Challenges and Limitations 

Despite its advantages, AI implementation in regulatory processes faces certain challenges: 

Data privacy and security concerns 

Need for validation of AI algorithms 

Regulatory acceptance of AI-generated outputs 

Integration with existing regulatory IT systems 

Requirement for skilled professionals to manage AI tools 

 

Addressing these challenges will be essential for successful adoption of AI in regulatory affairs. 

7. Future Perspectives 

The future of regulatory submissions is expected to become increasingly digital and automated. With the 

development of advanced AI systems, eCTD platforms may evolve into fully intelligent regulatory 

ecosystems capable of real-time compliance monitoring and predictive regulatory analytics. 

Integration with emerging technologies such as cloud computing, big data analytics, and blockchain may 

further enhance transparency and efficiency in the drug approval process. 

8. Conclusion 

Artificial Intelligence is transforming the way regulatory submissions are prepared and reviewed. AI-

enabled systems can automate document creation, validate eCTD submissions, and support regulatory 

authorities in efficient dossier evaluation. These advancements reduce errors, accelerate review timelines, 
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and improve overall regulatory efficiency. As digital technologies continue to evolve, AI will play a 

crucial role in modernizing regulatory processes and enabling faster global drug approvals. 
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