Artificial Intelligence in

Pharmaceutical Regulatory
Affairs

From Regulatory Skepticism to
Strategic Imperative

A comprehensive analysis for senior regulatory affairs leaders and C-suite
executives in the pharmaceutical industry seeking competitive advantage
through intelligent automation.




The Landscape Has Fundamentally Changed
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Al in regulatory affairs has moved beyond experimental pilots to become a strategic necessity. The organisations that successfully
implement Al-powered regulatory capabilities in the next 12-18 months will establish sustainable competitive advantages in an increasingly

complex landscape.



When Regulators Become Early Adopters

FDA's AlI-First Approach

The FDA has deployed generative Al systems for internal
submission reviews and issued final guidance on Al use in drug
development, establishing a "context of use" framework with
seven-step risk-based evaluation processes.

EMA's Structured Framework

The EMA has taken a more structured approach, requiring

extensive upfront validation for Al systems used in regulatory
submissions, with emphasis on transparency and explainability
requirements.



Regulatory Momentum: From Skepticism to Active Implementation

Regulatory Evolution: Al Acceptance Timeline in Pharmaceutical Development (2023-2025)
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The most compelling

argument for Al adoption

isn't theoretical—it's the

timeline of regulatory

acceptance and active

implementation by the

agencies themselves.

Regulatory Milestones:

May 2025: FDA
published final Al
guidance with clear
validation
frameworksfda

June 2025: FDA
deployed Al internally
for submission
reviewswhitecase
Ongoing: EMA
developing structured
Al validation
protocolsrpngroup+1


https://www.fda.gov/news-events/press-announcements/fda-proposes-framework-advance-credibility-ai-models-used-drug-and-biological-product-submissions
https://www.whitecase.com/insight-alert/ais-expanded-role-life-sciences-regulatory-review-process-key-developments-us-and-eu
https://rpngroup.com/insights/ai-in-pharma-how-the-fda-and-ema-are-shaping-the-future-of-drug-development/

Key Areas of Regulatory AI Implementation

Automated Document Classification

Al systems that categorise submission documents, identify
deficiencies, and prioritise review sequences based on
complexity and risk factors.

Predictive Timeline Analytics

Machine learning models that estimate approval timelines
based on historical data patterns, submission characteristics,
and agency workloads.

Safety Signal Detection

Natural language processing tools that automate risk
assessment by scanning clinical data for adverse events and
safety signals with higher accuracy than manual review.

Sponsor-Reviewer Communication

Al-powered platforms that streamline communication between
sponsor companies and regulatory review teams, accelerating
resolution of technical questions.




Case Study: Moderna's Enterprise-Scale
Implementation

Moderna's partnership with OpenAl represents the most comprehensive
implementation of Al in pharmaceutical regulatory affairs to date, with over 750
internal use cases deployed across the organisation.

Moderna's Dose ID GPT System:

» Clinical dose selection optimisation with Al-driven rationale generation
 Comprehensive data visualisation for regulatory submissions
» Integration with existing clinical trial management systems

e Measurable improvements in submission quality and reviewer acceptance

Organisational Impact: 80% employee adoption
rate across departments and 60% reduction in
document preparation time.



Document Automation Success Cases

Accenture's AWS GenAl Solution

Demonstrated 40-45% reduction in authoring time for Common Technical Documents with 60-65%
improvement in document quality metrics.

DocShifter Platform

% Achieved 60%+ time savings in submission-ready PDF preparation with compliance automation
across FDA, EMA, and PMDA requirements.
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Review needed e Scale: 750+ internal Al use cases deployed company-wide

e Adoption: 80% employee adoption across all departments

Review needed o S
e Results: 60% reduction in document preparation time

Review needed \ ' _ e Strategic Impact: Real-time adaptation to regulatory feedbackopenai+1

V" Accenture AWS GenAl: Document Automation

Focus: CTD authoring automation using generative Al

Results: 40-45% reduction in authoring time

e Early Testing: 60-65% improvement in quality metrics

o Deployment: Scalable across pharmaceutical clientsaws.amazon

"/ FDA Internal Implementation: Regulatory Validation

Significance: The ultimate validation—regulators using Al themselves

Deployment: Internal Al for submission reviews (launched June 2025)
e Impact: Reduced reviewer burden, faster processing times

o Message: If FDA trusts Al for reviews, sponsors should trust it for submissionswhitecase



https://openai.com/index/moderna/
https://aws.amazon.com/blogs/machine-learning/accenture-creates-a-regulatory-document-authoring-solution-using-aws-generative-ai-services/
https://www.whitecase.com/insight-alert/ais-expanded-role-life-sciences-regulatory-review-process-key-developments-us-and-eu

The ROI Reality: From Investment to Strategic Advantage
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ROI Timeline for Al Implementation in Pharmaceutical Regulatory Affairs: Investment vs. Returns
Over 24 Months
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Key Financial Insights:

e Break-even timeline: 12-18 months for mid-size
pharma

o Investment range: $800K - $2.1M for
comprehensive implementation

o Year 2 ROI: $500K - $1.2M in cumulative savings

» Strategic value: Imnmeasurable competitive
advantage in approval timelines

The financial case for Al in regulatory affairs is
compelling and proven. Companies implementing
comprehensive Al strategies are seeing break-even
within 12-18 months, with significant value acceleration
in the strategic phase.



Quantified Performance: The Tools That Actually Work

Performance Leaders:

Al Tools Time Savings %
o Lexoro.ai CTD Suite: 70% time savings in

Module 2 preparationlexoro+1

categories M Document Automation M Clinical Analysis B Enterprise Platform

o DocShifter Platform: 60%+ reduction in
submission prep timedocshifter+1

Lexoro.ai CTD Suite

Veeva Vault POCs

e Moderna's Dose ID: Comprehensive clinical
data analysis with regulatory rationale
https://openai.com/index/moderna/

DocShifter Platform

Moderna Dose ID GPT

Al Tools

Here's the data from companies already seeing
measurable time savings

Takeda Medical Writing Al

Narrativa eCTD

Accenture AWS GenAl

o 10 20 30 40 50 60 70

Time Savings %

Al Tool Performance: Time Savings Achieved in Pharmaceutical Regulatory Affairs


https://lexoro.ai/use-cases/automated-generation-of-overviews-and-summaries-for-ctd/
https://www.docshifter.com/use-cases/docshifter-veeva-automation/
https://openai.com/index/moderna/

Implementation Phases: Value Accumulation Over Time

Al Benefits Realization by Phase
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Al Implementation Value Realization: Cumulative Benefits Across Four Implementation Phases

24

Smart pharma companies
don't implement Al all at
once—they build value
systematically across four
distinct phases, with
benefits compounding over
time.

Phase Highlights:

¢ Foundation (Months 1-
6): Data infrastructure
and tool selection

e Pilot (Months 6-12):
Document automation
with 40-70% time
savings

e Scale (Months 12-18):
Enterprise deployment
and cross-functional
integration

o Strategic (Months 18-
24): Predictive analytics
and competitive
intelligence



Competitive Positioning: Industry Leaders

The competitive landscape shows clear
Al Competitive Landscape - Pharma Reg leaders and significant opportunities for
Big Pharma @ Regulator @ Platform Provider @ Consulting Opportunity StrategiC pOSitioning. The FDA and
Moderna are setting the pace—where

does your organization fit?

8 ) Market Leaders:
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g o ® o) and impact (750+ use cases, 80%
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« Your Opportunity: High potential
impact with strategic implementation
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Implementation Maturity

Competitive Landscape: Al Implementation Maturity vs Business Impact in Pharmaceutical
Regulatory Affairs


https://openai.com/index/moderna/
https://www.whitecase.com/insight-alert/ais-expanded-role-life-sciences-regulatory-review-process-key-developments-us-and-eu

Implementation Framework: From Foundation to

Strategic Advantage

Phase 1: Foundation Building (Months 1-6)

Establish data infrastructure with 90%+ data quality
scores, standardised document formats, and user
adoption rates above 80%.

Phase 3: Enterprise Scaling (Months 12-18)

Implement cross-functional integration with Al governance
framework and standardised processes across global
operations.

Phase 2: Pilot Implementation (Months 6-12)

Deploy high-ROI applications like CTD/eCTD generation
and regulatory intelligence automation with 70% time
reduction in Module 2 summary creation.

Phase 4: Strategic Intelligence (Months 18-24)

Develop predictive analytics for FDA/EMA response
prediction with approval success rate improvements
exceeding 15%.



Financial Analysis: Investment Requirements and ROI

Investment Framework (Year 1)

Category
Software Licensing (Annual)
Implementation Services

Training & Change
Management

Infrastructure & Integration
Support & Maintenance

Total Year 1

Low Est.

£300K

£150K

£100K

£200K

£50K

£800K

ROI Projections

o Time Savings: 40-70% reduction in document preparation

High Est. workflows

£800K e Cost Avoidance: £200-500K annually in manual labour costs
e Quality Improvement: Reduced submission errors and

£400K regulatory delays

£950K » Strategic Value: Faster approval timelines and competitive

positioning

« Break-even Timeline: 12-18 months for mid-size

£500K pharmaceutical companies

£150K

£21M



The Technical Challenge

Data Quality and Integration Regulatory Validation Requirements

o Disparate data sources and formats « Explainability and transparency requirements

e Legacy system integration requirements o Continuous monitoring and performance validation
e Security and compliance protocols o Risk-based assessment frameworks

o Validation and audit trail maintenance e Change control and version management



The Human Element: Organisational Change
Management

User Adoption Challenges

Successful Al implementation requires comprehensive change management
beyond the technical aspects:

Al literacy development across regulatory teams

Workflow redesign and process optimisation

Performance metrics and success criteria establishment

Cultural transformation toward Al-enabled decision making



Strategic Implementation Roadmap

Immediate Actions (Next 6
Months)

1.

Deploy Al tools for Health Authority
Query prediction and response
automation

. Begin CTD Module 2 automation

pilot using proven platforms

. Establish Al literacy programmes and

change management protocols

Medium-term Strategy (6-18
Months)

1. Scale successful pilots across global
regulatory operations

2. Extend Al capabilities to clinical
development and medical affairs

3. Build models for regulatory success
prediction and strategic planning

Long-term Vision (18-24
Months)

1. Develop comprehensive competitive
intelligence capabilities

2. Implement end-to-end workflow
automation for routine processes

3. Establish the organisation as an Al-
enabled regulatory affairs leader



Use Case Deep Dive: CTD/eCTD Generation

The Al-Enabled Solution

e Module 2 summary automation with 70% time reduction
« Automated cross-referencing and version control
» Quality assurance through Al-powered compliance checking

| recetvens | Alcostarcex | GAMOARZGEK

» Integration with regulatory submission management systems
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Al-Driven FDA Prediction Process

Comp Resp Lett NLP Analysis FDA Questions Proact Prep

Al systems can now extract data from technical reports and
transform it into submission-ready formats that meet
regulatory requirements.
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The Current Challenge

Common Technical Document preparation

Reg Guidance: Pred Modeling Add'l Studies Early FDA

remains one of the most labour-intensive
processes in regulatory affairs, requiring

Clinical Data Risk Scoring Safety/Eff. Sub Optimize

extensive manual effort to ensure consistency,
accuracy, and compliance.
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Proven Capabilities (Already Working)

I
Al-Powered Query Prediction

McKinsey's analysis reveals that Al can lead
to 30% faster response times and 50%
fewer follow-up questions by predicting
likely Health Authority Queries (HAQ). This
capability is based on historical HAQ pattern
analysis, proving its practical
application.intuitionlabs+1
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Predictive Regulatory Intelligence

Al-driven regulatory intelligence engines
analyze past FDA queries to predict likely
guestions for new submissions. They
identify critical patterns across specific
therapeutic areas, trial design elements,
safety concerns, and CMC issues, enabling
proactive preparation.intuitionlabs+1
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Optimized Clinical Trials

The CURE Al case demonstrates Al's power
in clinical trial optimization. Analysis of the
JAVELIN Renal 101 trial showed Al-selected
patient populations could achieve
significance with 75% fewer patients and
potentially seek FDA approval 6 months
earlier through Al-optimized
enroliment.aacrjournals



https://intuitionlabs.ai/articles/ai-future-regulatory-affairs-pharma
https://intuitionlabs.ai/pdfs/ai-and-the-future-of-regulatory-affairs-in-the-u-s-pharmaceutical-industry.pdf
https://aacrjournals.org/cancerres/article/85/8_Supplement_2/LB116/761328/Abstract-LB116-Real-world-implementation-of-AI-in

Future of Al in Regulatory
Affairs: Beyond Automation
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Al systems that predict regulatory Tools that automatically identify .'?/
outcomes, approval probabilities, and reconcile differences in 4
and potential challenges before regulatory requirements across
submission, enabling proactive jurisdictions, streamlining
strategy adjustments. simultaneous global submissions.

Virtual Regulatory Advisor

Al-powered assistants that participate in regulatory strategy meetings,
providing real-time guidance, precedent analysis, and risk assessments.



<) Emerging Capabilities (Pilot Phase)

Complete Response Leveraging Public Data

Letter (CRL) Prediction The FDA's release of over 200

Al is emerging as a powerful tool CRLs from 2020-2024 provides
to predict and prevent Complete  a rich dataset for Al to analyze
Response Letters (CRLs) from historical patterns.

regulatory bodies like the FDA.

linkedin+3
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Pattern Identification

Al identifies common patterns
leading to CRLs, specific
deficiencies, and trial design
elements that correlate with
approval success.

Reducing CRL Rates

Early analysis indicates Al can
potentially reduce CRL rates by
15-25% by proactively
addressing common deficiency
patterns before submission.


https://www.linkedin.com/pulse/what-complete-response-letters-reveal-regulatory-future-b7dve
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PSMA Therapy HAQ Prediction

Al can analyze historical FDA queries for
radioligand therapies to predict questions about:

¢ Radiation dosimetry calculations and organ-
specific dose limits

¢ Kidney and salivary gland toxicity patterns
and mitigation strategies

¢ Manufacturing controls for
radiopharmaceuticals

¢ Patient selection criteria and companion
diagnostic requirements

al

Safety Signal Early Detection

Al systems can monitor for unique radionuclide
toxicities across patient populations, identifying
safety patterns before they become FDA
concerns. This is particularly valuable for alpha-
emitters where toxicity profiles differ from
traditional therapies.

Dosimetry Data Completeness

Before submission, Al can validate completeness
of radiation absorbed dose calculations,
ensuring all required dosimetry data is included
and properly formatted according to FDA
expectations.

Implementation Strategy: From Prediction to Mitigation

i

Predictive Analysis

Al identifies potential FDA concerns about your trial design before

submission.

b

Mitigation Planning

Develops alternative approaches when FDA requests conflict with

optimal trial design.

Risk Assessment

&8

Quantifies likelihood and impact of specific FDA requests.

Proactive Engagement

decisions.

Enables early FDA meetings with data-supported rationale for design



Real Example: Trial Design Optimization

If Al predicts the FDA will request additional safety data that would require protocol modifications, we can:

» Proactively collect safety data through enhanced monitoring
o Design adaptive protocols that can accommodate likely FDA requests
« Prepare scientific justification for alternative approaches

 Engage FDA early with predictive data supporting your design rationale

The Competitive Intelligence Angle

Al for competitive regulatory intelligence. You can train models to:

Analyze competitors' FDA submissions and approval strategies

Predict regulatory pathways for similar radioligand therapies

Identify optimal timing for submissions based on regulatory precedent

Understand FDA review patterns for specific therapeutic areas



The Competitive Imperative

"The question is no longer whether to implement Al in regulatory
affairs, but how quickly and effectively organisations can transform
their operations to leverage these proven capabilities."

Operational Excellence Strategic Differentiation

Companies implementing Al in regulatory affairs are achieving 40- Beyond efficiency, Al enables predictive capabilities that transform
70% efficiency gains in document preparation, with quality regulatory affairs from a compliance function to a strategic asset,
improvements that reduce review cycles and accelerate approvals. driving competitive advantage in time-to-market.

Bottom Line: This Is Strategic Reality, Not Fantasy

What's Real Today: What's Emerging:

e HAQ prediction with 30-50% improvement in response e CRL likelihood prediction using FDA's published
timesintuitionlabs+1 databaselinkedin+1

e FDA timeline estimation with 75-90% accuracypmc.ncbi.nim.nih e CMC deficiency identification with 60-70% accuracy

e Safety signal detection with 90%+ accuracy * Regulatory strategy optimization reducing timelines by

e Trial design optimization reducing required enroliment by 30%mckinsey

75%aacrjournals


https://intuitionlabs.ai/articles/ai-future-regulatory-affairs-pharma
https://pmc.ncbi.nlm.nih.gov/articles/PMC11908527/
https://aacrjournals.org/cancerres/article/85/8_Supplement_2/LB116/761328/Abstract-LB116-Real-world-implementation-of-AI-in
https://www.linkedin.com/pulse/what-complete-response-letters-reveal-regulatory-future-b7dve
https://www.mckinsey.com/industries/life-sciences/our-insights/generative-ai-in-the-pharmaceutical-industry-moving-from-hype-to-reality

