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ABSTRACT 

The escalating complexity and volume of regulatory 

submissions in the life sciences and pharmaceutical 

industries have created significant burdens for regulatory 

affairs (RA) teams tasked with ensuring dossier accuracy, 

completeness, and timeliness. Traditional manual review 

workflows—characterized by repetitive checks for section 

compliance, cross-reference validation, and terminology 

consistency—are increasingly insufficient in coping with 

the growing demands imposed by global harmonization 

initiatives such as ICH, evolving regional regulations, and 

the sheer scale of data generated in modern drug 

development. This study investigates the integration of an 

AI-augmented document review platform designed to 

automate routine validation tasks, surface potential 

compliance risks, and provide contextual decision support 

to RA professionals. Over a six-month pilot involving 

three mid-to large-sized pharmaceutical companies, the 

system was deployed alongside existing document 

management systems, with reviewers trained to leverage 

AI-generated annotations. Quantitative analysis revealed 

an average 45% reduction in end-to-end review cycle 

time—dropping from 120 to 66 hours—and a 60% 

decrease in minor compliance errors per 100 pages, 

significantly improving dossier quality. Qualitative 

feedback indicated high user satisfaction: 85% of 

reviewers found the platform intuitive, and 78% trusted 

AI-flagged issues. Survey respondents reported that 

automation of mundane checks freed their time for 

strategic activities such as regulatory strategy 

development and proactive risk management. The 

findings demonstrate that AI-augmented review can 

streamline workflows, reduce human error, and enhance 

the capacity of RA teams to manage complex, 

multiregional submissions, thereby supporting faster 

patient access to critical therapies. Future research should 

assess long‐term cost impacts, explore AI’s role in 

strategic intelligence gathering, and evaluate regulatory 

authorities’ acceptance of AI-generated review outputs. 

 

Figure-1.Use Cases and Application of AI Agents in Compliance, 

Source[1] 
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INTRODUCTION 

The function of regulatory affairs (RA) within 

pharmaceutical and biotechnology organizations has evolved 

dramatically over recent decades, transitioning from a largely 

administrative role to a strategic function integral to product 

development and lifecycle management. As the primary 

liaison between industry and regulatory authorities, RA teams 

ensure that new molecular entities, biologics, and generics 

comply with stringent safety, efficacy, and quality 
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requirements mandated by agencies such as the U.S. Food 

and Drug Administration (FDA), European Medicines 

Agency (EMA), and other regional bodies. However, the 

convergence of several factors—expanding data volumes 

from increasingly complex clinical trials, diversifying 

regional requirements under the ICH’s CTD framework, and 

heightened scrutiny over patient safety—has placed 

unprecedented demands on RA professionals. 

 

Figure-2.AI-Augmented Review 

Manual dossier review involves exhaustive verification tasks: 

confirming that section numbering aligns with eCTD 

backbone specifications, ensuring that every table, figure, and 

cross-reference is present and correctly labeled, and 

validating terminology consistency against corporate and 

regulatory glossaries. This process can consume over half of 

an RA team’s available time for a single submission, with 

error rates in minor compliance items reported between 10% 

and 20% when reviewed manually (Lee et al., 2021). Such 

inefficiencies not only delay submission timelines—directly 

impacting time-to-market and company revenue—but also 

elevate the risk of noncompliance findings that can trigger 

costly regulatory queries or outright rejection of applications 

(Jones et al., 2022). 

Advances in artificial intelligence (AI), particularly in natural 

language processing (NLP) and machine learning (ML), offer 

promising avenues to augment document-centric workflows. 

AI tools trained on extensive corpora of regulatory 

guidelines, in-house submission archives, and published 

literature can automate routine checks—spotting missing 

elements, flagging inconsistencies, and suggesting 

corrections—thus enabling RA professionals to focus on 

higher-value activities such as interpreting regulatory 

feedback and devising submission strategies. Early case 

studies from adjacent sectors (legal, finance) demonstrate up 

to 40% productivity gains when employing AI for contract 

review and audit tasks (Brown et al., 2020), yet rigorous, 

peer-reviewed evaluations within the RA domain remain 

scarce. 

This study addresses the evidence gap by evaluating an AI-

augmented document review platform implemented in three 

diverse pharmaceutical settings. We employ a mixed-

methods design, measuring objective metrics—document 

review cycle time and compliance error rates—alongside 

subjective user satisfaction. By detailing implementation 

challenges, enablers, and measured outcomes, we aim to 

provide a roadmap for RA teams considering AI integration, 

highlighting best practices for training, system configuration, 

and human-AI collaboration that can maximize efficiency 

gains without compromising review quality or regulatory 

compliance. 

LITERATURE REVIEW 

The Burden of Manual Compliance Checks 

Regulatory submissions encompass multiple modules under 

the Common Technical Document (CTD) format—ranging 

from Module 2 overviews and summaries to detailed clinical 

study reports (Module 5) and region-specific annexes. The 

manual aggregation and review of hundreds to thousands of 

pages per application involve cross-functional collaboration 

among regulatory writers, medical reviewers, statisticians, 

and quality assurance specialists. Research indicates that 

manual review processes account for up to 50% of RA 

staffing efforts per submission, with each reviewer spending 
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an average of 20–30 hours on compliance checks alone (Lee 

et al., 2021). Misnumbered sections, missing cross-

references, and inconsistent terminology not only introduce 

quality risks but also contribute to protracted correspondence 

cycles with regulators, further delaying approvals (Carroll & 

Davis, 2018). 

AI-Driven Document Management in Adjacent Domains 

In the legal sector, AI-powered contract review platforms 

employ NLP to classify clauses, extract key obligations, and 

flag risky language, yielding productivity improvements of 

30–40% and error detection rates comparable to or exceeding 

human performance (Brown et al., 2020). Similarly, financial 

auditors use machine learning to identify anomalies in 

transaction records and detect potential fraud patterns (Xu & 

Thompson, 2022). These successes underscore AI’s potential 

to handle repetitive, pattern-recognition tasks at scale and to 

surface insights that might escape manual inspection. 

Emerging AI Applications in Regulatory Affairs 

Vendor case studies in pharmaceutical RA describe pilot 

deployments of AI tools for template enforcement, glossary 

validation, and regulatory intelligence synthesis. Rahman et 

al. (2023) reported a 30% reduction in formatting and 

standardization time when an NLP-based engine 

automatically enforced internal style guides. Nguyen et al. 

(2023) demonstrated preliminary feasibility of entity 

extraction models to identify and consolidate safety-related 

terms across modules. However, these implementations often 

lack independent, peer-reviewed validation, and many RA 

professionals remain skeptical due to concerns about 

auditability and model explainability (Peterson et al., 2022). 

Barriers to Adoption 

Key challenges for AI integration in RA include ensuring data 

privacy and security for proprietary submissions, achieving 

seamless interoperability with legacy document management 

systems (DMS), and providing sufficient model transparency 

to satisfy audit requirements. Resistance may also stem from 

fear of job displacement and from organizational inertia—

where established manual processes are deeply ingrained 

(Peterson et al., 2022; Anderson & Malik, 2021). Research 

highlights the importance of phased rollouts, pilot programs 

with clear performance metrics, and ongoing user training to 

build trust and demonstrate tangible value (Anderson & 

Malik, 2021; Wang & Chen, 2023). 

Gap in Evidence and Study Objectives 

Although AI-augmented review tools promise significant 

efficiency gains, peer-reviewed evidence quantifying impacts 

on RA workflows is limited. This study aims to fill this gap 

by (1) measuring objective improvements in document 

review time and error rates, (2) capturing user perceptions 

through structured surveys, and (3) identifying best practices 

and pitfalls in platform deployment. The results will inform 

RA teams and technology vendors about critical success 

factors—including integration approaches, model training 

needs, and change-management strategies—necessary to 

realize AI’s full potential in regulatory document review. 

METHODOLOGY 

Study Design and Framework 

We employed a convergent mixed-methods design, 

integrating quantitative pre-post analysis with qualitative user 

surveys to holistically evaluate the AI-augmented review 

platform. Quantitative data provided objective measures of 

efficiency and quality, while qualitative insights revealed user 

experiences, perceived benefits, and adoption challenges. 

Site Selection and Participant Profile 

Three pharmaceutical companies—designated Firms A, B, 

and C—were selected based on diversity in size, therapeutic 

focus, and existing technological infrastructure. Each firm 

assembled an RA pilot team of 10–15 members, including 

regulatory writers, medical reviewers, and quality assurance 



Dr. Gaurav Raj et al. / International Journal for Research in 
Management and Pharmacy  

Vol. 14, Issue 03, March: 2026          
(IJRMP) ISSN (o): 2320- 0901 

 

  27   Online International, Peer-Reviewed, Refereed & Indexed Monthly Journal                       
  

 

specialists. Baseline metrics were gathered over the three 

months preceding AI deployment, capturing review cycle 

times and error rates across 12 representative submissions per 

firm. 

Intervention: AI-Augmented Review Platform 

The platform integrated with each firm’s existing DMS and 

comprised the following core modules: 

1. Compliance Rule Engine: Encoded ICH M4 CTD 

formatting rules and region-specific eCTD 

backbone requirements to automatically validate 

section structures. 

2. Cross-Reference Validator: Leveraged NLP to 

detect all tables, figures, and citations, ensuring 

completeness and flagging broken or missing 

references. 

3. Terminology Consistency Checker: Employed a 

customizable ontology combining corporate and 

regulatory glossaries to flag non-standard or 

ambiguous terms. 

4. Interactive Annotation Dashboard: Presented AI-

flagged issues in an intuitive interface, allowing 

reviewers to accept, reject, or comment on each 

suggestion, with audit-ready logs. 

5. Analytics Module: Tracked review progress, 

common error patterns, and individual reviewer 

response times to inform continuous improvement. 

Training and Change Management 

Pilot teams underwent a two-day workshop on AI 

capabilities, platform navigation, and best practices for 

human-AI collaboration. Training emphasized that AI 

findings serve as suggested checks—final authority remained 

with human reviewers. Regular “office hours” provided 

ongoing vendor support, while internal champions facilitated 

knowledge sharing across teams. 

Data Collection 

• Review Cycle Time: Tracked from first document 

access to dossier submission readiness, measured in 

reviewer-hours. 

• Compliance Error Rate: Calculated as the number 

of minor compliance errors detected post-

submission per 100 pages of dossier content. Errors 

included misnumbered sections, missing cross-

references, and terminology deviations. 

• User Satisfaction Survey: A post-implementation 

questionnaire with 15 Likert-scale items covering 

ease of use, trust in AI suggestions, perceived 

workload impact, and overall satisfaction. Open-

ended questions solicited feedback on adoption 

barriers and improvement opportunities. 

Data Analysis Techniques 

Quantitative outcomes were analyzed using paired t-tests 

comparing baseline and post-implementation metrics within 

each firm and across the combined dataset, with significance 

thresholds set at p < .05. Qualitative survey responses (n = 

42) underwent thematic coding to identify recurring 

sentiments around AI utility, trust issues, and workflow 

integration. 

Ethical Considerations 

All participants provided informed consent. Data were 

anonymized to protect corporate confidentiality. The study 

protocol was reviewed and approved by an independent 

institutional review board to ensure adherence to ethical 

standards. 

RESULTS 

Efficiency Gains: Review Cycle Time 

Analysis across the three firms revealed a substantial 

reduction in average review cycle time—from 120 hours (SD 

= 15.2) at baseline to 66 hours (SD = 10.1) post-
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implementation—a 45% decrease (t(2) = 8.34, p < .01). Firm-

specific improvements were consistent: 

• Firm A: 130 → 70 hours (46% reduction) 

• Firm B: 115 → 62 hours (46% reduction) 

• Firm C: 115 → 65 hours (43% reduction) 

Time savings were most pronounced in the initial 

compliance-checking phase: automated validation of section 

numbering and cross-references alone accounted for an 

average 25% reduction in preliminary review effort. 

Reviewers reported spending that reclaimed time on higher-

value tasks, such as drafting regulatory strategy memos and 

preparing responses to anticipated agency queries. 

Quality Improvement: Compliance Error Rate 

Minor compliance error rates per 100 pages fell from a 

baseline mean of 18.2 (SD = 3.1) to 7.3 (SD = 1.8) after AI 

integration—a 60% decrease (t(2) = 9.21, p < .005). The 

largest error-rate drops occurred in: 

• Section Numbering Mismatches: 40% fewer errors 

• Broken/Missing Cross-References: 55% fewer 

instances 

• Terminology Deviations: 50% fewer flags 

Manual spot-checks confirmed that AI-flagged issues had a 

true positive rate of 92%, demonstrating high precision and 

reducing reviewer burden. 

User Satisfaction and Adoption 

Survey results (n = 42) indicated robust acceptance: 

• Ease-of-Use: 85% agreed/strongly agreed 

• Trust in AI Findings: 78% agreed/strongly agreed 

• Perceived Workload Reduction: 90% reported 

meaningful relief 

• Overall Satisfaction: Mean rating of 4.3 out of 5 

Qualitative feedback highlighted that an intuitive annotation 

dashboard and clear audit logs were critical to building trust. 

Some reviewers noted initial “false positives”—AI 

suggestions they deemed irrelevant—but reported that these 

diminished as the platform’s customizable rule sets were fine-

tuned. 

Thematic Insights on Enablers and Barriers 

• Facilitators: 

o Seamless DMS Integration: Reduced 

context-switching enhanced user adoption. 

o Vendor Partnership: Rapid issue 

resolution and rule-set customization built 

confidence. 

o Visible Early Wins: Quick reduction in 

obvious errors reinforced value. 

• Barriers: 

o Initial Learning Curve: Some reviewers 

needed extended coaching to interpret AI 

annotations. 

o Over-Reliance Risk: A few participants 

cautioned against complacency, 

emphasizing continued critical oversight. 

o Regulatory Authority Acceptance: While 

internal audits accepted AI-augmented 

review logs, external regulators’ views on 

AI outputs remain an open question. 

CONCLUSION 

The pilot implementation of an AI-augmented document 

review platform across three pharmaceutical firms 

demonstrates compelling efficiency and quality gains in 

regulatory submission workflows. By automating routine 

compliance checks—section numbering, cross-reference 

validation, and terminology consistency—the platform 

reduced review cycle times by an average of 45% and cut 

minor compliance errors by 60%. High user satisfaction 

ratings underscore that thoughtfully designed AI tools can 

integrate seamlessly with existing systems and empower RA 
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professionals to focus on strategic, high-value tasks. Critical 

success factors included robust DMS integration, accessible 

audit-ready interfaces, and iterative vendor collaboration to 

refine rule sets. 

However, sustainable adoption requires attention to change 

management: comprehensive training to mitigate initial 

learning curves, protocols to guard against over-reliance on 

AI findings, and active engagement with regulatory 

authorities to secure acceptance of AI-supported 

documentation. Future research should quantify long-term 

cost savings, explore AI’s potential in proactive regulatory 

intelligence (e.g., predicting agency questions or 

benchmarking submission quality), and assess how AI-

augmented processes influence overall submission success 

rates. As regulatory complexity and data volumes continue to 

rise, AI-augmented document review offers a scalable, 

reproducible solution to help RA teams navigate an evolving 

landscape—ultimately accelerating patient access to safe and 

effective therapies. 
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