
2 

 

 

 

 

 
 

 

 

 

 

The use of Artificial Intelligence in Regulatory Affairs 

across Europe: Assessing Current Impact and Future 

Advancements for the Pharmaceutical Industry. 
 

 

 

 

 

 

 

 

A research dissertation under the requirements for MSc in QQI Master of Science (MSc) 

in Pharmaceutical Business & Technology. 

 

 
Author: Brunna Araujo Pedro (3133346). 

Supervisor: André Luiz Maiocchi A. Costa. 

 

 

 

 

  

 

Innopharma Education 

Griffith College Dublin 

 

August, 2024. 



3 

 

 

CANDIDATE DECLARATION 

I, Brunna Araujo Pedro, certify that this dissertation, titled ‘’The Use of Artificial 

Intelligence in Regulatory Affairs across Europe: Assessing Current Impact and Future 

Advancements for the Pharmaceutical Industry’’, submitted for MSc in Pharmaceutical 

Business and Technology, is the result of my independent research carried out under the 

guidance and supervision of André Maiocchi. 

The research presented here has not been previously submitted, either in whole or 

in part, for any degree, diploma, or qualification at this or any other academic institution. 

Furthermore, I declare that all sources of information have been appropriately cited and 

that this work complies with the academic and ethical standards set forth by  Innopharma 

Education and Griffith College Dublin. I understand that any violation of this declaration 

may lead to disciplinary action and the withdrawal of my degree. 

 

Candidate Name: Brunna Araujo Pedro. 

Candidate Signature:  

 

Date:  25/08/2024 

 

Supervisor Name: André Luiz Maiocchi A. Costa. 

Supervisor Signature: 

Date: 

 

 

 

 

 

 

 

 

 

 



4 

 

ACKNOWLEDGEMENT 

 

I dedicate this dissertation to my mom, Leinad, whose unwavering support has 

been the backbone of my journey—not just throughout my master’s program but in 

pursuing my dream of living abroad. Being seven thousand kilometers away from the 

person who means the most to me has been incredibly challenging. Yet, her constant 

presence and unconditional love have kept me grounded. I can never express enough 

gratitude for your belief in my dreams and for being the best mother in the world. 

This thesis is also dedicated to my partner in life, Pedro. Without your daily 

support and the joy of sharing the wonders and challenges of life abroad, this dream would 

not have been possible. This is just the beginning of the many dreams we will achieve 

together.  

I extend this dedication to my family, especially my beloved granny Ana Zélia, 

and all my friends. Despite the physical distance, their constant presence has lifted my 

spirits and kept me going. 

I am profoundly thankful to my supervisor, André Maiocchi, for his guidance and 

support. I also thank Griffith College and Innopharma Education for giving me the 

opportunity to conduct this research. I sincerely appreciate all my lectures, whose passion 

for science and innovation has inspired me throughout this course. 

This is just the start of an exciting journey in the pharmaceutical industry. It marks 

a significant step in my career as a Pharmacist and the beginning of a lifelong process of 

learning and growth. I am eagerly looking forward to what the future holds! 

 

 

 

 

 

 

 

 

 

 

 

 



5 

Table of Contents 
 

CANDIDATE DECLARATION ................................................................................................ 3 

ACKNOWLEDGEMENT .......................................................................................................... 4 

Table of Contents ........................................................................................................................ 5 

List of Tables ............................................................................................................................... 7 

List of Figures .............................................................................................................................. 8 

List of Graphs .............................................................................................................................. 9 

List of Abbreviations ................................................................................................................. 10 

ABSTRACT ............................................................................................................................... 11 

CHAPTER 1: INTRODUCTION ........................................................................................ 12 

1.1 Study Relevance ............................................................................................................ 14 

1.2 Research Aim ................................................................................................................ 14 

1.3 Research Question ......................................................................................................... 15 

1.4 Objectives ...................................................................................................................... 15 

CHAPTER 2: LITERATURE REVIEW ............................................................................ 17 

2.0 Artificial Intelligence Concept ...................................................................................... 18 

2.1 Regulatory Affairs in the Pharmaceutical Industry ....................................................... 20 

2.4 Applications of Artificial Intelligence in Regulatory Affairs ........................................ 23 

2.5 Current challenges of AI applications in RA ................................................................ 27 

2.5.4 Training ...................................................................................................................... 29 

2.6 Opportunities for Artificial Intelligence in Regulatory Affairs ..................................... 29 

CHAPTER 3: METHODOLOGY ....................................................................................... 32 

3.0 Description of the overall research ................................................................................ 33 

3.1 Research Design ............................................................................................................ 33 

3.2 Research Philosophy ..................................................................................................... 34 

3.3 Research Approach ....................................................................................................... 34 

3.4 Research Strategy .......................................................................................................... 34 

3.5 Time Horizon ................................................................................................................ 35 

3.6 Participants Selection Criteria ....................................................................................... 35 

3.7 Sample Size ................................................................................................................... 36 

3.8 Survey Sections ............................................................................................................. 37 

3.9 Data Collection .............................................................................................................. 38 

3.10 Data Storage ................................................................................................................ 39 

3.11 Data Analysis .............................................................................................................. 39 

3.12 Conceptual Framework .................................................................................................... 40 

CHAPTER 4: FINDINGS AND ANALYSIS ...................................................................... 41 

4.1 Overview ....................................................................................................................... 42 

4.2 Study Explanation and Participant Selection ................................................................ 42 

4.3 Demographic Distribution of Participants ..................................................................... 42 



6 

4.4 Current Use of AI Tools ................................................................................................ 46 

4.4.1 Correlation between Confidence Level and AI Tool Usage ...................................... 48 

4.4.2 Correlation between Training and AI Tool Usage ..................................................... 49 

4.5 Main Types of AI Systems Utilized by Regulatory Professionals ................................ 51 

4.6 AI Tools Applications ................................................................................................... 54 

4.6.1 Purpose of use ............................................................................................................ 54 

4.7 Benefits of the AI Tools in the Regulatory Affairs ....................................................... 55 

4.8 Main Barriers to AI Technology Adoption ................................................................... 57 

4.9 Limitations in Current AI Technologies ....................................................................... 58 

4.10 Future AI Advancements in Regulatory Affairs ......................................................... 60 

4.11 Expected Timeline for Significant Advancements in AI within Regulatory Affairs .. 62 

CHAPTER 5: CONCLUSION AND RECOMMENDATIONS ....................................... 65 

5.1 Summary of main findings ............................................................................................ 66 

5.2 Limitations of the Research ........................................................................................... 67 

5.3 Contributions of the Research ....................................................................................... 69 

5.4 Further Recommendations ............................................................................................ 69 

6.0 Gannt Chart ......................................................................................................................... 71 

7.0 References ............................................................................................................................ 73 

8.0 Appendix .............................................................................................................................. 77 

8.1 Research Survey ............................................................................................................ 77 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



7 

 

List of Tables 

Table 1: Subtypes of Artificial Intelligence ................................................................................ 18 

Table 2: Purpose of AI technologies in the RA sector. ............................................................... 25 

Table 3: Survey Sections. ............................................................................................................ 37 

Table 4: Distribution of RA Job Titles by Career Level. ............................................................ 44 

Table 5: Chi-Square Test (1) ....................................................................................................... 48 

Table 6: Chi-Square Test (2) ....................................................................................................... 50 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

8  

List of Figures 

Figure 1: Trends in Regulatory Affairs. ...................................................................................... 24 

Figure 3 Automation Tools in Regulatory Affairs ...................................................................... 26 

Figure 4: RAPS website page. ..................................................................................................... 30 

Figure 5: Research Onion Design. .............................................................................................. 33 

Figure 6: Research Timeline. ...................................................................................................... 35 

Figure 8: Conceptual Framework. ............................................................................................... 40 

Figure 9: Layout of Regulatory Labeling using AI systems. ...................................................... 53 

Figure 10: Example of AI tools adopted by the study participants. ............................................ 54 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

9  

List of Graphs 

Graphs 1: Job Distribution .......................................................................................................... 43 

Graph 2: Use of AI tools across different career levels in RA. ................................................... 44 

Graphs 3: Years of Experience in Regulatory Affairs Among Respondents. ............................. 45 

Graph 4: Country Distribution among participants. .................................................................... 46 

Graph 5: Current Use of AI technologies by specialists in RA. .................................................. 47 

Graphs 6: Level of Confidence using AI tools among participants ............................................ 47 

Graph 7: Correlation between Confidence Level and AI Tool Usage. ....................................... 48 

Graph 8: Correlation between Training and AI Tool Usage. ...................................................... 50 

Graphs 9: Evaluating Satisfaction with AI Support and Training ............................................... 51 

Graph 10: Categories of AI Systems in use among regulatory professionals. ............................ 52 

Graph 11: Main tasks executed with AI assistance. .................................................................... 55 

Graph 12: Challenges in adopting AI Tools. ............................................................................... 57 

Graph 13: The main limitations of current AI systems. .............................................................. 59 

Graphs 14: Areas for Leveraging AI in Regulatory Affairs. ....................................................... 60 

Graph 15: Expectations in years to leverage AI in RA. .............................................................. 62 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

10  

List of Abbreviations  

ADRs - Adverse Drug Reactions  

AI - Artificial Intelligence  

API – Active Pharmaceutical Ingredient 

CMC -  Chemistry, Manufacturing, and Controls documents. 

CSV – Comma-separated Value 

DL - Deep Learning 

eCTD - Electronic Common Technical Document  

EU – European Union 

FDA - Food and Drug Administration  

GDPR- General data protection regulation 

ISO – International Organization for Standardization 

ML- Machine learning 

NLP- Natural Language Processing 

RAPS - Regulatory Affairs Professionals Society  

RPA - Robotic Process Automation  

SOPs - Standard Operating Procedures   

SMPC Summary of Product Characteristics  

WHO - World Health Organization  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

11  

ABSTRACT 

 In a digital era, scientific and technological advancements undeniably transform 

and shape diverse sectors, including the pharmaceutical industry. These technologies 

have profoundly impacted this field, especially using Artificial Intelligence (AI). This 

current study aimed to identify AI's impact on pharmaceutical regulatory affairs.   

The objective was to investigate how AI technologies are currently being used 

and identify future advancements of AI in Regulatory Affairs and the benefits and 

challenges they provide through the perspective of specialists in the regulatory field in 

Europe. The study used a quantitative approach through an online survey of eligible 

regulatory affairs professionals through a cross-sectional design. All data collected and 

stored by Google Forms was submitted for analysis with the support of  Jamovi, a 

program to help with the study’s analysis.  

 The study comprised 49 validated participants; 45% work as Regulatory 

Specialists, and most are based in Ireland. Approximately 61% of the respondents have 

already applied AI systems in their regulatory tasks. This study suggested a correlation 

among participants who tended to use more AI tools in their daily work routine when they 

were more satisfied with their training in AI tools and felt more confident in operating 

these tools. The most common type of AI-driven solutions are NLP tools. The primary 

purposes of use are administrative tasks (24.72%), data analysis (15.73%), document 

management (14.61%), and compliance checking (13.48%). 

 The main benefits of AI in the regulatory field are improved efficiency and 

increased speed; on the other hand, the main challenges to operating these systems are 

inaccurate results and the fear of receiving unreliable data. Regarding the main obstacles 

to implementing these AI tools in this sector, lack of expertise and high costs are 

highlighted.  

 Primordial areas for leveraging AI technologies in the regulatory field are 

Regulatory Submission Processes (30,93%) and Compliance Monitoring (31,96%). Most 

respondents expect significant advancements in this topic within 3 to 5 years. According 

to the study analysis and what is compiled from the most recent literature, there is current 

progress that could not be considered linear and rapid, especially when involving 

regulatory requirements that must be addressed. However, it is still very promising, and 

it will considerably reshape the field in the coming years. 
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1.0 Introduction 

The digital era characterizes this century. Scientific and technological advancements 

are undeniable and have resulted in lasting changes. In a globalized world, even at 

different levels, most countries have adopted different lifestyles and new dynamics of 

production, and all the improvements and implications have resulted from this progress.  

In 2016, the term  ‘’Fourth Industrial Revolution’’ also known as Industry 4.0, 

became popularized for describing the social, political, and economic changes occurring 

because of the evolution of artificial intelligence, robotics, and the Internet of Things. All 

these discoveries and the high level of integration between the digital world and the 

physical one resulted in restructuring diverse sectors, not excluding the pharmaceutical 

industry.  

One of the most notable advancements is the use of artificial intelligence, and 

there are many applications in the pharmaceutical environment; for example, during 

the research and development stage,  it can assist in drug discovery, as in clinical trials, 

across late stages, when the product is already in the market, helping in drug 

prescription and precise medication. The utility is vast and can be applied in different 

sectors.   

This study will focus on Regulatory Affairs (RA), one of the most essential 

pillars of the pharmaceutical industry. RA is crucial in maintaining efficient 

communication and compliance between pharmaceutical companies and regulatory 

bodies. Regulatory affairs can contribute to launching new drugs faster, and the 

industry is undergoing a transformative scenario due to innovative technologies, 

especially the emerging use of Artificial Intelligence (AI). 

This sector ensures compliance with regulatory requirements, facilitates market 

access for pharmaceutical products, and safeguards public health. It is a multifaceted 

department that includes many activities, such as regulatory submissions requesting 

drug approval, quality assurance, labeling and packaging compliance, post-market 

surveillance management, monitoring and reporting adverse events, and product 

complaints.  

Similarly to other divisions of the Pharmaceutical Industry, which are driven 

by continuous innovation, the future of the Regulatory Affairs Department promises to 

be dynamic and transformative, revolutionizing how the regulatory processes are 

managed. Integration of AI into and more efficiently by automating tasks, improving 

decision-making, and identifying new opportunities and trends.  
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AI systems offer a variety of applications, such as data analysis, predictive 

modeling, and automation, which have the potential to streamline regulatory 

compliance, enhance decision-making, and accelerate drug development timelines, for 

example, dossier filing, data extraction, auditing, the implementation of regulations, 

and quality management. By leveraging AI technologies, pharmaceutical companies 

can improve efficiency, reduce costs, and ensure compliance with complex regulatory 

requirements. Moreover, AI enables the identification of patterns and trends in vast 

datasets, facilitating proactive regulatory strategies and anticipating future regulatory 

challenges. 

Apart from the improvements and advancements, there are challenges to 

overcome, such as data privacy concerns and bias, ethical considerations, and 

interpretability of AI decisions. Besides that, the need for human oversight remains a 

critical consideration for responsible and effective AI integration in pharmaceutical 

regulatory affairs, which requires professionals to be trained and the process of 

continuously learning to keep them updated on advancements in AI. 

In conclusion, integrating AI into pharmaceutical regulatory compliance is 

reshaping the industry by providing efficient tools to navigate complex regulatory 

landscapes, offering promising prospects for the future of regulatory affairs in the 

pharmaceutical sector. 

1.1 Study Relevance 

The impact of AI and digital technologies is undeniable, and their influence is 

expected to continue growing exponentially, reshaping the pharmaceutical industry and 

fundamentally altering our way of life. Based on the high level of significance and in 

alignment with the principles of the Content 3Rs: Recent, Reliable, and Relevant, the 

research will be conducted to obtain a better understanding of the use of artificial 

intelligence in Regulatory Affairs in the Pharmaceutical Industry. 

1.2 Research Aim 

A comprehensive analysis of the impact of Artificial Intelligence on Regulatory 

Affairs within the pharmaceutical industry, understanding the current scenario and the 

potential prospects in Europe. The study aims to compile a comprehensive overview of 

the AI tools developed for regulatory affairs in the pharmaceutical industry. It seeks to 

gather insights into the expectations and confidence levels of professionals using these 
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AI tools and identify their limitations and potential areas for improvement. By 

analyzing this information, the study intends to provide valuable knowledge for 

individuals interested in the topic, pharmaceutical companies, and professionals in the 

field. Understanding the current landscape of AI in regulatory affairs is crucial for 

enhancing its effectiveness and optimizing outcomes in the future. 

1.3 Research Question 

Artificial Intelligence is revolutionary and has completely changed how our 

society operates tasks, conducts activities, delivers projects, and makes decisions. The 

pharmaceutical field is not excluded from these transformations. The research question 

is focused on verifying if the implementation of AI tools in Regulatory Affairs can 

accelerate many processes, standardize regulatory decisions by the agencies, and assist 

professionals in executing their duties effectively, based on the response of professionals 

working in Regulatory Affairs and how they see the impact of AI in their activities and 

also their perspectives for the future.  

❖ What purpose of AI technologies are currently being utilized within regulatory 

affairs processes by professionals in the field? 

❖ What kind of AI systems are being used in Europe? 

❖ What are AI adoption's main challenges and limitations in Regulatory Affairs? 

❖ How confident do they feel in using AI tools? 

 

1.4 Objectives 

The research entitled ‘’The Use of Artificial Intelligence in Regulatory Affairs 

across Europe: Assessing Current Impact and Future Advancements for the 

Pharmaceutical Industry’’ will be conducted through an extensive literature review and 

a comprehensive survey to achieve the following objectives:  

 

❖ Investigate how AI technologies are currently being utilized within regulatory 

affairs processes by the professionals in the field; 

 Many AI-driven technologies are available in different sectors to help companies 

improve research and development, sales, marketing, productivity, and compliance. 

Investigate how these systems have been utilized in the pharmaceutical field, 
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specifically in the regulatory sector, to provide an overview of the current landscape 

and the impact of the novel digital technologies in this area. One of the best 

strategies to assess this information is directly contacting professionals working 

with the regulatory process and their perspectives.  

 

❖ Identify the future advancements of AI in Regulatory Affairs; 

This study questions the specialists' opinions about trends and expectations for the 

future and how the processes, decisions, and activities in the pharmaceutical 

industry's regulatory environment can be improved in the upcoming years. By 

engaging with experts, the research seeks to gain insights into how AI can transform 

regulatory processes, enhance decision-making, streamline activities, and 

understand how these advancements can shape the future of this sector.  

 

❖ Identify challenges and limitations of AI adoption in Regulatory Affairs; 

 Exploring the actual scenario is an excellent approach to address current 

necessities and trends for the future. This research aims to collect information 

regarding the main barriers to implementing AI-driven tools in the regulatory 

environment. The research will investigate the obstacles encountered even after 

implementing AI tools, including issues related to their practical usage and 

effectiveness. The findings will provide a comprehensive understanding of the 

constraints faced by the industry, paving the way for strategies to overcome these 

barriers and optimize the use of AI in Regulatory Affairs.  
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2.0 Artificial Intelligence Concept 

According to the European Parliament, Artificial Intelligence (AI) could be 

defined as the ability of machines and systems to reproduce human capabilities, such as 

learning or reasoning, to execute activities through algorithms, big data, and high 

computing power, which means mimicking intelligent behavior to process and respond 

autonomously (European Parliament, 2020). This intelligence has applications in diverse 

areas and works as a transformative tool that contributes to revolutionary improvements 

in the pharmaceutical field, including in Regulatory Affairs (RA). 

The concept of artificial intelligence was first introduced in the 20th century by 

Alan Turing in his book "Computing Machinery and Intelligence’’; only in early 2000 

did his concept become widespread across various segments driven by advancements in 

deep learning technology. Deep learning is one of the subtypes of artificial intelligence, 

and, in general, these AI systems operate with a certain level of autonomy using 

algorithms or rules to make decisions, recognize patterns and trends, and solve problems. 

(Bajwa et al., 2021). The main subtypes of AI are described in the table below: 

 

Table 1: Subtypes of Artificial Intelligence  

Subtypes of AI  

 

Description Examples 

Machine Learning 

(ML) 

The ability of machines to identify 

patterns and trends based on data 

provided and learn from them. 

Netflix (personalized movie and 

recommendations) 

Examples in Pharma: 

IBM Watson (drug discovery) 

BenevolentAI (drug discovery) 

Deep  

Learning (DL) 

Based on artificial neural networks 

with layers that can learn from data 

and processes to perform more 

complex tasks. 

 

Autonomous Vehicles (e.g., Tesla 

Autopilot.) 

Examples in HealthCare: 

CardioAI (2017) – analyzes 

cardiac magnetic resonance 

images in seconds 

CNN – predict cardiovascular risk 

in a cohort population. 
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Natural Language 

Processing (NLP) 

Systems can analyze, understand, 

and process information spoken by 

human language. 

First Chatbot, in 1966, was called 

Eliza. 

Examples of virtual assistants: 

Siri by Apple (2011) 

Alexa by Amazon (2014). 

Chatbots in the Medicare System: 

Pharmabot (2015) 

Mandy (2017). 

 

Computer Vision Systems capable of gathering 

information from pictures and 

videos. 

Apple Face ID (facial recognition) 

Examples in Medicine: 

Zebra Medical Vision 

(detecting diseases, such as cancer) 

Idx-DR 

(detecting diabetic retinopathy) 

 

Robotic Process 

Automation (RPA) 

Systems can mimic human 

actions, reducing human 

intervention in certain operations 

and exceptionally repeatable and 

high-volume tasks. 

Example in Pharma: 

UiPath (data entry for clinical 

trials) 

        (Kaul et al., 2020) 

 

  

Artificial Intelligence (AI) applications in the healthcare sector, including 

pharmaceuticals, are highly diverse and hold considerable potential for further 

development. These advancements are relatively recent. In 2017, the FDA approved the 

first cloud-based deep learning technology, Cardio by Arterys, which could analyze 

medical images to detect cardiac abnormalities, aiding in diagnosis and automating 

medical reporting processes. (Kaul et al., 2020). Since then, AI applications have 

increased within the healthcare sector. 

Despite these advancements, a notable regulatory oversight and guidance gap 

across global regulatory agencies remains. The FDA and European Medicines Agency 

(EMA) are actively developing a plan to regulate AI in the pharmaceutical field, 

potentially reshaping the regulatory affairs landscape. From minimizing the use of model 
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animals in non-clinical studies to testing new drugs to accelerating the approval 

processes, AI technologies have the potential to revolutionize modern medicine. 

 In December 2023, EMA published an Artificial Intelligence (AI) work plan for 

2028 that aims to coordinate the use of AI in medicine regulation, embracing the 

opportunities that AI-powered tools implemented in pharmaceutical companies can 

promote throughout the lifecycle of medicines.  

This guidance is focused on creating guidance, policy, and support for 

pharmaceutical products, and it also provides a better understanding of the use of AI tools 

and full compliance with data production. Moreover, it will comply with initiatives to 

improve training and support for partners and stakeholders. This plan includes an 

implementation of the EU AI Act in 2024 (EMA, 2023). 

2.1 Regulatory Affairs in the Pharmaceutical Industry 

 Pharmaceutical companies are considered one of the most regulated industries and 

must maintain rigorous vigilance. There are highly regulated processes during the process 

of discovering new molecules, developing new drugs, implementing pre-clinical and 

clinical trials, and attending to many requirements to prove quality, safety, and efficacy 

before launching a medicine on the market.  

Even after a medicine gets approval from the regulatory bodies, much effort 

remains to analyze the post-market scenario and how safe it is to use a drug in large and 

more diverse populations with different profiles and ages, using the new product in 

combination with other treatments. 

 There is a huge commitment from regulatory bodies and companies to assess 

possible risks and identify adverse events and complications that might happen because 

of the use of a medicine.  These efforts to guarantee compliance are not only preventive 

and precautionary actions but also result in tragedies in past years when medication did 

not need approval based on safety standards. Famous examples include the Thalidomide 

disaster, in which a drug used to treat nausea in pregnant women was shown to cause 

abnormalities in babies in 1960  (Aggarwal et al., 2023)  

In the United States years earlier, a batch of Sulfanilamide elixir was 

contaminated with diethylene glycol, a cheaper and toxic solvent, that was the main cause 

of renal failure, coma, and death in many people at that time. These events resulted in the 

development of more severe legislation; for example, this Sulfanilamide disaster led to 
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the 1938 Federal Food, Drug, and Cosmetic Act, which mandates companies to ensure 

the safety profile of their products before they reach the market. (Woolf, 2022). 

In response to these disasters and the necessity for regulatory bodies to inspect the 

pharmaceutical products manufactured, many government agencies were implemented 

worldwide. In the majority, they had national influence. Only in 1995, the European 

Medicine Agency was created to harmonize the regulatory bodies in the  European 

continent and be responsible for inspecting and supervising the drugs commercialized in 

the whole area. Besides that, developing guidelines and standards, and coordinating 

pharmaceutical companies’ compliance.  

Based on the growth of pharmaceutical companies and the advancements in 

regulations to protect human safety, it is necessary to develop regulatory departments in 

the pharmaceutical industry. Considering the high amount of investments that are 

required to develop new products, such as medicine and vaccines, and the long time from 

the discovery until the submission for approval, approximately eight to fifteen years, the 

existence of a regulatory affairs team working to minimize possible failures, reducing the 

costs and guaranteeing the compliance within the law is fundamental. Moreover, it is the 

department that links the companies with the regulatory authorities, and they deal with 

the market approval and postmarketing strategies for the product. (Ali and Baboota, 

2021). 

Regulatory Affairs is a critical department dedicated to ensuring that all 

documentation and proof necessary to guarantee the safety and efficacy of healthcare 

products. They provide the necessary evidence to obtain marketing approval from 

regulatory bodies and are the major link between the industry and regulatory agencies. In 

Europe, the agency that evaluates applications for marketing authorization and is 

responsible for the safety monitoring of medicines is the European Medicine Agency 

(EMA). As part of their duties, they evaluate the applications, control pharmaceutical 

patents, control the advertising of medicines, and evaluate medical devices. 

Moreover, they play an important role in the withdrawal or renewal of these 

products and have an undeniable impact on the business profit; for example, the 

considerable amount of money invested in novel drugs and maintaining a good portfolio 

demands a considerable amount of investments, and Regulatory Affairs is responsible for 

ensuring that products in conformity within regulatory requirements to get the drug 

approval and also the license to keep the product on the market. (Deshmukh O, Kadam 

A, Sagar A, 2023). 
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Pharmaceutical industries operating in Europe need to develop an RA sector 

dedicated to understanding pharmaceutical legislation in Europe and the types of 

marketing authorization procedures and keeping them updated with the laws and EMA’s 

requirements. These responsibilities require intense legal, scientific, and strategic 

knowledge from different professionals, and to improve the dynamic of this sector, 

implementing new technologies and systems, such as AI tools, might be extremely 

efficient. 

 

2.2 Roles and Responsibilities in Regulatory Affairs 

 Implementing AI tools useful for regulatory affairs processes is mandatory to 

understand their duties and daily activities. A few responsibilities were mentioned above, 

for example, applications for marketing authorization and control of patents. In addition 

to that, they are responsible for creating Standard Operating Procedures (SOPs) for 

labeling and recalls, answering inquiries from the marketing sector, creating strategies to 

present data obtained in trial experiments, and filing the Drug Master File to submit the 

new drug application. 

 Regulatory Affairs departments that operate in Active Pharmaceutical Ingredient 

(API) manufacturing industries might differ in some activities; for example, they have to 

deal with a dossier of API to generate a Certificate of Suitability and file reports listing 

changes to the Drug Master File and Active Substance Master File with the regulatory 

bodies.  

 Formulation manufacturing companies manage the drug product’s history, such 

as annual reports and amendments, are involved in label design and revision, and are 

aware of the research and development process by guiding scientists through guidelines, 

regulations, and laws. (Ali and Baboota, 2021). 

 The diversity of activities might differ for each company, but the department is 

crucial to guarantee that the product commercialized complies with the law. They are 

responsible for a series of documentation, dossier preparation, content, and the type of 

consistent and complete drug master file, process approval changes, and postmarketing 

surveillance.  

 

2.3 AI systems in the Healthcare sector  

 Novel treatments and programs in healthcare are developed with the help of AI 

systems, such as personalized therapies, which promote better outcomes for patients and 
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improve their quality of life. Improvements in the health sector embrace diverse stages, 

from research, for example, the use of intelligent machines to target new molecules that 

may have a high potential for therapeutic effect, to the use of AI to help the patient in 

their daily lives, such as the use of telemedicine for answering queries or online platforms 

or applications to tracking therapy progress. The exponential growth of these 

technologies demonstrates the success of integrating the latest technologies in the market 

within standard clinical procedures to look after patients. 

Despite the diversity of areas where AI systems can be implemented in the 

medical sector and the vast transformation to adapt to these advancements, promoting a 

better quality of life for people, there is still a gap regarding security and privacy. Urge a 

necessity to obtain a regulation that ensures all sensitive and health data are protected, 

and it is fundamentally important to discuss this topic among all interested parties, such 

as investors, doctors, specialists, and patients, and understand the necessities, fairness, 

and expectation of each group about the adoption of AI in healthcare programs (Mennella 

et al., 2024). 

As mentioned by Mennela et al. in their publication entitled ‘’Ethical and 

regulatory challenges of AI technologies in healthcare: A narrative review’’, the 

limitation is not related to the ability of technologies to improve workflows, help in 

diagnostics, or promote better results in the medicine area, but the major difficult is 

integrating the digital power respecting the law, ethical and regulatory fundaments and 

guaranteeing the overall quality of healthcare assistance.  

2.4 Applications of Artificial Intelligence in Regulatory Affairs 

The main types of AI that can be used in RA are Machine Learning (ML), Deep 

learning (DL), Natural Language Processing (NLP), and Automation. As mentioned 

above, ML refers to algorithms that learn and respond based on data, while DL is applied 

for data analysis and predictive modeling. Regarding Automation, they are applied to 

guarantee efficiency in manufacturing and compliance processes (Han, Y. and Tao, J., 

2024). These AI tools can be applied in RA to execute administrative tasks, dossier 

preparation, data extraction, audits, regulatory compliance, and quality control processes, 

and it is intrinsically related to the key drivers in RA, as highlighted in the image below:  
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Figure 1: Trends in Regulatory Affairs.  

                               (Chisholm and Critchley, 2023) 

 

 AI tools AI offers significant value in regulatory affairs by accelerating processes 

across the board, such as new drug evaluations and market introductions. It also has the 

potential to offer centralized information on regulatory updates from bodies like the Food 

and Drug Administration (FDA) and the European Medicines Agency (EMA). 

 AI systems that can support the creation of regulatory documentation and assist 

in decision-making processes for product characteristics. Based on a large amount of 

information from clinical trials and other sources, they can identify drug safety concerns 

or even a cohort that could obtain a beneficial outcome from the medication, contributing 

to personalized treatment strategies.  

Another example is the implementation of AI systems that manage drug-drug 

interaction information and adverse drug reaction terms. Moreover,  ensuring compliance 

with complex regulatory documentation enhances global regulatory activities through 

digital automation (Rivare, A., 2023). 

One of the most relevant applications in RA, using NLP for review applications 

and dossiers, helping analyze and extract meaningful information from clinical and 

nonclinical study reports, medical literature, and patient records by identifying key points, 
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inconsistencies, or missing details, allowing professionals to prioritize critical aspects. As 

a result, optimizing human resources and reducing the time necessary to execute these 

activities. To summarize, the table below highlights current AI applications in RA: 

 

 

Table 2: Purpose of AI technologies in RA sector. 

 Pharmacovigilance and regulatory affairs can support each other in their daily 

activities, especially regarding the patients' safety and guaranteeing that the product is 

commercialized and not harmful to the population. AI technologies can improve the 

monitoring of potential adverse drug reactions (ADRs). Platforms of pharmacovigilance, 

such as Web-RADR, are one online application launched in September 2014 where the 

patient can report ADRs and receive truthful information and news alerts. Data generated 
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by this app can help experts, regulators, and doctors identify potential side effects and 

improve patient safety. (IMI, 2014).  

The regulatory process usually involves hours of preparing and reviewing 

documentation and troubleshooting errors and incoherence. There is pressure to deliver 

drug submissions for approval in time, avoiding production delays, and consequently, the 

product can reach the market rapidly. The RA sector is responsible for detailed 

information; any mistake can interfere with the authorities' approval. The impact of 

implementing AI solutions in these processes is to reduce the cost and time spent to 

collect data, optimize workflow, and then comply with regulatory requirements. There 

are a few examples in the image below of platforms using AI systems or automation tools 

that are used to integrate humans and machines to obtain more efficient results in the 

regulatory environment: 

 

Figure 2 Automation Tools in Regulatory Affairs 

                    (Kumar, 2022). 
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 2.5 Current challenges of AI applications in RA 

2.5.1 Lack of Integration between AI technologies and the RA sector 

 Integrating AI systems and RA enhances operational efficiencies. It accelerates 

processes, significantly speeding up the submission and approval processes for marketing 

authorizations, thus providing quicker patient access to new treatments. However, many 

challenges remain due to the pharmaceutical field being considered highly regulated, and 

changes in these processes and operations might take longer than in other industries. 

The study published by Alise Rivare on the impact and future advancements of 

AI in Regulatory Affairs (RA) within the Pharmaceutical Industry provides an overview 

of how AI is being integrated and the effects on the sector.  It discusses the current 

scenario and the future enhancements of AI in RA, including the challenges involved. 

As Liu mentioned, a literature review demonstrates the increase in submissions of 

new drugs supported by AI tools. (Liu et al., 2023). Also, the use of AI not only by the 

companies but also by the regulatory authorities to develop the market authorization, for 

example, the initiative created by the Australia-Canada-Singapore-Switzerland-United 

Kingdom Consortium (Nene et al., 2024)However, these initiatives are not widely shared 

among companies and regulators, and many advancements still have to be made to unlock 

AI's real potential in regulatory processes in the pharmaceutical industry. 

 

2.5.2 Data privacy 

There are many queries regarding data privacy and assuring the safety of 

confidential information, such as health and personal data, and potential bias and ethical 

issues related to AI algorithms and AI decision-making. Considering the amount of data 

that could be stored in these platforms, it is critical to develop robust methods to guarantee 

the safety of patient outcomes and that all sensitive data is safeguarded. While the European 

Commission aims to regulate and protect private data, there is currently a limitation on 

using AI-based solutions (Rivare, A., 2023). 

In the European scenario, the regulatory body EMA is developing a harmonized 

risk-based regulatory framework that encourages incorporating AI properly and 

standardizing AI tools into an existing regulatory framework. According to them, the 

company has to ensure all algorithms, models, and datasets are aligned with ethical 

standards established by the agency, and they must also comply with the General Data 

Protection Regulation (GDPR), which refers to Europe’s data privacy and security law. 
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In summary, the company is responsible for developing a risk assessment plan and 

ensuring that the information used by artificial intelligence systems is secure. 

 Ethical considerations are aspects to be considered and need profound guidance 

on how AI implementation should developed, meeting the moral frameworks and 

ensuring patient centricity for the application of AI. This issue is not limited to regulatory 

affairs; many areas in the healthcare and pharmaceutical field have to overcome it. The 

article published by Derraz entitled ‘’New regulatory thinking is needed for AI-based 

personalized drug and cell therapies in precision oncology’’ highlights the gaps in the 

regulatory system and ethical implications involving novel digital AI tools to use in 

clinical decision-making.  (Derraz et al., 2024). 

 

2.5.3 Data Quality 

 According to the article published this year by Nene et al ., where it was discussed 

the power of AI in drug development and Regulatory Affairs, data provided by AI 

platforms still being a limiting factor, and the information provided in the health and 

pharmaceutical sector has to attend a few pillars: transparency, reliability, and 

recoverability.  Sometimes, the logic and processing of data using these tools is unknown, 

and this issue is called ‘’black box’’, which means it is unclear how the information is 

processed, considering the dynamic and lack of reproducibility character of AI 

technologies. (Nene et al., 2024). It could be considered a barrier for companies, 

sponsors, specialists, and regulators.  

The current landscape for research, drug development, and getting approval to sell 

the product is costly and demands a lot of time and effort as an alternative to solve these 

issues.  AI technologies have been implemented to increase efficiency throughout the 

drug lifecycle; they identify more targets in a reduced period, and all advances are 

undeniably promissory. However, the results observed are not enough to overcome the 

actual challenges in drug development, and it is still very costly and risky.  

In the article published by Ignat Kulkov entitled "The Role of Artificial 

Intelligence in Business Transformation: A Case Study of Pharmaceutical Companies," 

several challenges to AI applications are discussed. Among the fifteen companies 

analyzed in this study, the main issues regarding implementation costs, regulatory 

hurdles, and the potential for workforce displacement were noticeable. (Kulkov, 

2021)Given the complexity and novelty of these technologies, pharmaceutical companies 
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can face substantial costs associated with installing them, adapting new processes, and 

training staff.  

Despite the critical need to invest in this area—driven by their focus on innovation 

and the necessity to develop an attractive pipeline—pharmaceutical companies must 

adapt to this new reality. To remain competitive, they must implement various AI tools 

to accelerate their processes, which will inevitably require investment. 

2.5.4 Training 

Training the workforce to ensure they are confident and proficient in using these 

technologies will require careful planning. Many specialists do not have sufficient 

knowledge of data and computer science, and the complexity involved could be a factor 

that can cause reluctance to integrate AI technologies and RA activities. To better connect 

clinical expertise and data science-driven AI tools, initiatives coming from companies 

and regulatory agencies have to be implemented to support and improve the skills 

according to the necessity of which regulatory department and their duties.   

Another point highlighted in the study developed by Kulkov is that AI 

significantly transforms R&D, master data management, and other fields. Yet, the RA 

department does not mention applications (Kulkov, 2021). Similar to what is seen in other 

articles, AI tools in the healthcare field are increasingly being discussed for drug 

discovery, clinical trials, and helping in disease diagnosis. However, there are still not 

enough in-depth discussions about the applications of artificial intelligence in the 

regulatory field, which suggests that there is still a demand for improvements in the RA 

field. 

2.6 Opportunities for Artificial Intelligence in Regulatory Affairs 

The significance of further study on this topic is evident due to its contemporary 

relevance and the high demand for training and information among professionals in this 

field. The Regulatory Affairs Professionals Society (RAPS) website highlights the 

availability of numerous virtual courses, books, and on-demand programs to enhance 

skills and apply regulatory intelligence to optimize processes. Moreover, the 

dissemination of webinars, conferences, and events to increase the discussion among 

professionals might be an excellent opportunity to develop the use of AI in RA. This 

underscores the critical need for continued education and skill development in 

pharmaceutical regulatory affairs. 
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Figure 3: RAPS website page. 

 (RAPS, 2024). 

Improvements to collaborate for streamlining processes, optimizing compliance, 

and facilitating the implementation of AI tools can be achieved through harmonizing 

regulations among crucial regulatory bodies, such as the FDA and EMA. It might be 

accomplished by publishing guidelines and more detailed information on how companies 

can use AI safely, reliably, and meet regulatory requirements. This could be discussed 

more deeply in this research and future directions for new studies to evaluate whether a 
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standardized regulatory framework can promote better use of AI tools in RA.  (Tilala, M., 

Chawda, A. D., & Benke, A. P., 2024).  
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3.0 Description of the overall research 

 The research aims to comprehensively analyze the impact of Artificial 

Intelligence (AI) on Regulatory Affairs within the European pharmaceutical industry. 

This involves understanding the current use of AI in regulatory processes and exploring 

potential future advancements. The study also aims to identify challenges and limitations 

associated with adopting AI in this field, ultimately providing insights into how AI can 

enhance efficiency, decision-making, and compliance within pharmaceutical regulatory 

affairs. 

3.1 Research Design 

 According to Research Onion design, a framework adopted by Saunders et al. 

helps as a guide to develop the research and optimize the data collection. Seuring et al. 

mentioned in their article "Developing and Publishing Strong Empirical Research in 

Sustainability Management" the importance of establishing a solid theoretical foundation 

and selecting appropriate research methods to obtain high-quality research (Seuring et 

al., 2021). This design was chosen as the model to develop the structure of this study, 

ensuring a well-organized, coherent, and comprehensive study design. 

  

        

Figure 4: Research Onion Design. 

 (Nephsonic,2024). 
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3.2 Research Philosophy 

Following the Onion model ‘layers’ to guide the study’s design, there are a few 

steps to developing the most appropriate research framework. Firstly, select the 

philosophical approach most compatible with the topic. There are two main types of 

philosophy: positivism and interpretivism. Their approaches can easily distinguish them. 

  Positivism relies on measurable facts and quantitative data. It uses methods such 

as experiments and surveys. At the same time, interpretivism is related to understanding 

human perspectives better and focuses on qualitative data, such as interviews and 

observations,  employing methods like interviews and observations. Positivism will be 

adopted for this study once it best suits the topic and quantitative data can be easily 

measured and quantified. 

 As mentioned in the article "Research Methodologies: An Extensive Overview, " 

quantitative research has strengths, such as its findings being based on precise and 

quantitative data, its accuracy, its application to analyze large quantities of data, and its 

collaboration with predictions. (Askarzai and Bhuvan Unhelkar, 2017) 

3.3 Research Approach 

 Second, regarding the research approach, there are two main types to consider: 

deductive and inductive. The deductive approach is more related to quantitative data, 

while the inductive one involves qualitative data. The deductive approach will be utilized, 

aligning with the positivism philosophy, to analyze all quantitative data through surveys 

and obtain reliable information for the research.  

3.4 Research Strategy 

The research strategy will follow a mono-method, focusing on the quantitative 

approach through Google Forms with eligible regulatory affairs professionals in the 

pharmaceutical industry across Europe or professionals who have worked at any point in 

the past five years. Online surveys are an efficient method to collect relevant data from 

professionals throughout Europe, overcoming physical distance and allowing 

respondents to participate at their convenience despite their busy schedules. A detailed 

and well-structured survey, incorporating both open-ended questions and multiple-choice 

questions to gather sufficient data to answer to address the study’s objectives.  
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3.5 Time Horizon 

Regarding the time horizon, the study follows a cross-sectional design, in which 

the data was collected only for a limited period. This cross-sectional study provides a 

snapshot of the current use and challenges of AI tools in the Regulatory Affairs 

department across Europe and the perspective for the future. 

 

Figure 5: Research Timeline. 

 In the image above is an brief timeline of some stages and deadlines to execute 

the study. The Survey was shared with the participants after the Ethics document was 

submitted and approved by Griffith College on 11th July. Then, a short period for data 

collection, from the 12th of July until the 31st of July. 

 From the 1st of August, Google Survey was not allowed to accept extra 

responses. Furthermore, all information gathered was processed and analyzed before the 

final deadline to deliver the completed study. 

3.6 Participants Selection Criteria  

 Inclusion Criteria 

The study population for this research will comprise professionals actively 

engaged in regulatory affairs within the pharmaceutical industry in Europe or 

professionals who have worked at any point in the past five years to establish the level of 

expertise needed to answer the questions selected for this study. It will contribute to 

obtaining a broad view of the use of AI in different positions, such as Regulatory Affairs 

Manager, Regulatory Specialist, Clinical Research Associate, Senior Associate, Director, 

and Head of the department.  

Exclusion Criteria 

To maintain a specific focus on the European pharmaceutical industry, the study 
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will not include professionals working in similar positions but based in other countries. 

Professionals no longer working in the RA sector and have not been employed 

within the past five years will not be eligible to participate. This criterion ensures 

relevance, as the landscape for artificial intelligence has undergone significant changes 

and improvements in recent years. 

3.7 Sample Size 

The most recent report published by Global Regulatory Affairs Professionals 

Workforce in 2024 shows that there are over 124.436 professionals worldwide, with 

45.201 based in Europe, the continent considered the primary focus of this research. To 

ensure statistically significant results, the sample size for this study was calculated using 

SurveyMonkey’s Sample Size Calculator. This tool considers the confidence level, 

population size, and margin of error. Based on these parameters, the estimated sample 

size required for this survey is 385 participants to answer the survey for this study.  
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3.8 Survey Sections 

 

Table 3: Survey Sections. 

 

The survey is structured into six sections, containing 19 questions. 

1. Introduction and Consent: This section provides a clear overview of the 

research, its objectives, and details regarding confidentiality and ethical 

considerations. Participants will be informed about the safety measures and the 

responsibilities of completing the questionnaire. Information regarding 

participation criteria, the estimated duration of the survey, and consent to 

participate are also included in this section within a dichotomous question. 

2. Demographic Information: This section contains three questions to gather 
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information about the participant's position in Regulatory Affairs, their years of 

experience in the field, and the country in Europe where they are based, including 

a mix of dichotomous, multiple choice, and open-ended questions. 

3. Current Use of AI: This section includes six questions focusing on the current 

use of AI systems in Regulatory Affairs. The questions will cover the frequency 

of AI use, the types of software employed, and the purposes for which these tools 

are used, using dichotomous checkbox questions, a Likert scale, ratings, and open-

ended questions. 

4. Future Perspectives on AI: This section has three questions that seek to 

understand the participants' views on the future of AI in Regulatory Affairs within 

a mix of open-ended, checkbox, and multiple-choice questions. 

5. Challenges and Limitations: This section contains four questions, a mix of 

dichotomous and checkbox questions, to identify the limitations and challenges 

faced in adopting AI tools within Regulatory Affairs. 

6. Open-Ended Questions: The final section includes three open-ended questions 

where participants can share their experiences, provide additional comments, and 

suggest improvements that could enhance the use of AI in Regulatory Affairs. 

Each section is designed to gather specific insights, contributing to a comprehensive 

understanding of AI's current impact and future advancements in Regulatory Affairs 

within the European pharmaceutical industry. 

3.9 Data Collection  

The survey will be created and administered online via Google Forms, with 

distribution occurring via LinkedIn for a specified period to collect responses. All 

potential participants will be thoroughly informed about the content and objectives of the 

research before their involvement. Professionals who agree to participate in this study 

will be asked to invite their eligible colleagues to participate as well. 

 The data collected from the professionals working in the area will be the basis 

for the research and contribute to a better understanding of the actual scenario of artificial 

intelligence in Regulatory Affairs, which is highly regulated and one of the most 

important departments for the pharmaceutical industry. The survey’s structure was 

carefully designed to address the objectives, including challenges faced, types of AI tools 

implemented in their daily activities, and their experience level with these tools. As a 

result, it would be possible to gather quantitative data to be analyzed later. 
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3.10 Data Storage 

The study adheres to strict ethical guidelines to protect all information. Personal 

data, such as names and company affiliations, were not required for this survey, and all 

responses obtained for this study were correctly collected and processed and will be 

securely stored for two years after the data collection. Participants can request to 

withdraw from the study at any time. Data collection was initiated only after approval 

from Griffith College, following the submission of the necessary ethical forms to ensure 

compliance with ethical standards. 

3.11 Data Analysis  

All information obtained from the surveys was submitted for analysis. The 

quantitative data was analyzed to identify patterns, trends, and correlations among the 

answers, with the assistance of Jamovi, a cloud statistical software that executes the data 

analysis. 

Once the data collection period has concluded, all information obtained in the 

Survey, stored in Google Forms, was exported in a CSV (Comma-separated Values) file. 

The CSV file allows data to be transferred to the Jamovi platform easily and in a 

compatible way to be assessed.  

Jamovi was selected as a computer program to support the study's analysis. It is a 

free and open-source system with a friendly interface that allows different analyses with 

different approaches. The software has an online and desktop version, and the first one, a 

cloud version, was chosen to analyze and project the graphs for this study. 

The findings from this research are presented using distinct approaches—

quantitative data presented in charts and graphs to illustrate the significant results better. 

The results will help to provide a holistic view of the application of AI in the Regulatory 

Affairs scenario, corroborating the research aim. Theoretically and practically, it will 

collaborate for broader discussions on AI in pharmaceutical regulation. Afterward, the 

findings will be structured to be published in Innopharma and Griffith College Repository 

and available for those interested in the theme. 
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3.12 Conceptual Framework 

 

 

Figure 6: Conceptual Framework. 
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4.1 Overview 

 In this chapter, all data collected from the Survey and the planned methodology 

are presented and discussed to answer the research questions and objectives proposed in 

this study. All information gathered by the Survey in the Google Forms platform was 

transferred to Jamovi, a statistical software, to be analyzed quantitatively. 

 The findings of this research are carefully analyzed and discussed compared to 

previous results published in recent literature. The research also pioneers an approach to 

adding different points of view and experiences of professionals and specialists currently 

working in Regulatory Affairs in Pharma, considering that they are daily dealing with the 

benefits and challenges related to the use of artificial intelligence in their field. Based on 

their perspective, valuable insights were obtained, and they are discussed below, 

following the Survey design. 

4.2 Study Explanation and Participant Selection 

 The first part of the survey contains a brief explanation of the study and asks for 

consent to participate, resulting in a total number of 66 respondents, of which 65 gave 

consent to participate. However, the number was reduced to 49 participants, as a result of 

16 participants responded ‘No’ to the following question: ‘’Are you currently employed 

or have you been employed in the past five years in the field of Regulatory Affairs within 

the pharmaceutical industry in Europe?‘’ and considering it as part of the eligibility 

criteria selected in this study methodology, all respondents that are not currently working 

or not have been working in the field for the last five years were excluded from the 

analysis. In summary, the analysis of the survey included 49 participants. 

4.3 Demographic Distribution of Participants 

 4.3.1 Respondents’ Job Distribution 

 Regarding the job title, 45% of the respondents from this study work as 

Regulatory Specialists,  followed by Regulatory Affairs Managers within 14%. Other 

positions could be Senior Associate (10%), Head of RA Department (6%), Clinical 

Research Associate (4%), Consultant (2%), and others, such as Seior Manager, Associate 

Director, RA Associate, RA Intern.  

  The diversity of positions in the same field is fascinating for the study because 

specialists working not only in other companies and countries but also in various positions 



 

43  

can obtain different expertise, experience, and viewpoints, contributing to a broad 

perspective on this topic. 

  

 

 

Graph 1: Job Distribution 

 Based on their job title, the respondents were split into different categories, 

according to their roles, into entry-level, mid-level, and senior-level positions. 

Categorizing job titles by career level helps to identify if different levels of 

responsibilities and qualifications can influence the use of AI technologies in the 

workplace.  

 

Categories  Job Titles (N) 

Entry-level 

Total (N): 30 respondents 

Clinical Research Associate (2) 

Clinical Assessor (1) 

Consultant (2) 

RA Officer (1) 

RA Associate (1) 

RA Specialist (22) 

 

Mid-level Senior Manager RA (1) 
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Total (N): 13 respondents Senior Associate (5) 

RA Manager (6) 

 

Senior-level  

Total (N): 4 respondents 

Associate Director (1) 

Head of RA (3) 

 

Others 

 Total (N): 3 respondents 

Intern (1) 

R&D (1) 

No-specified (1) 

 

Table 4: Distribution of RA Job Titles by Career Level. 

 

Graph 2: Use of AI tools across different career levels in RA. 

 After analyzing this graph above, applying a Chi-square (χ²) approach to identify 

the relationship between the use of AI technologies across different career levels, the 

result obtained for p-value was 0.281, which means no statistically significant difference 

since the value was greater than 0.05. In summary, specialists' use of AI technologies has 

not changed significantly in terms of progress from entry-level to senior-level positions. 

At this level, it would be interesting to repeat this analysis with more professionals to 

observe if the result remains the same.  

 Concerning the years of experience, about 37% of respondents have 3 to 5 years 

of experience in the regulatory field, followed by 27% of respondents with 0 to 2 years. 

As mentioned above, it is valuable to add participants with different backgrounds to 
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obtain different perspectives, but also observe if there are differences between 

professionals who have initiated recently in this field or professionals who have been 

working for a longer time using AI tools.  

  

Graph 3: Years of Experience in Regulatory Affairs Among Respondents. 

 

 4.3.2 Respondents’ Country Distribution 

 About the location where they are currently based, most of the participants are 

located in Ireland, about 28%. A mix of different European countries, such as Spain 

(12%), Romania (6%), Italy (6%), and also participants that are not currently based in 

Europe but considering they have understood and agreed to the eligibility criteria. The 

criteria highlighted that they are currently working or have worked in the past 5 years in 

the regulatory field in the pharmaceutical industry in Europe. Therefore, they were not 

excluded from the study, assuming the possibility of remote work is even more common 

nowadays.  
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Graph 4: Country Distribution among participants. 

4.4 Current Use of AI Tools 

 In this part of the survey, the questions focused on obtaining information about 

familiarity with AI tools and systems. First, to better understand the use of AI in the 

regulatory field of pharmaceuticals, the study participants were asked about using these 

technologies in their routine, and the majority, about 61% of the respondents, already 

have been applying AI systems in their regulatory tasks. This is a sign that Machines' 

power and intelligence might be considered part of the future, but they are already part of 

the present.  
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  Graph 5: Current Use of AI technologies by specialists in RA. 

 Second, this section aimed to determine whether they use these technologies and 

to identify their confidence level in using AI systems to help them in their work routine. 

Participants could rate their confidence on a scale of 1 to 5, where 1 indicates low 

confidence, and 5 indicates high confidence.  

As a result, the graph below shows that 29% of the participants selected number 

3, indicating moderate confidence, followed by 29% who voted for number 4, which 

means they are highly confident in applying AI tools in their work activities. Overall, 

approximately 66% of the participants already believe in their abilities to manage these 

new technologies appropriately, and perhaps the challenges of introducing AI tools or 

improving their use in their routine could be related to other aspects that will be discussed 

further in this study.   

   

Graph 6: Level of Confidence using AI tools among participants 

61%

39%

Current Use of AI Tools

YE

S
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4.4.1 Correlation between Confidence Level and AI Tool Usage 

 Third, the analysis of these two categories demonstrated a correlation between 

using AI tools and the confidence level. Applying the Chi-Square Test (X²) is an efficient 

statistical approach to analyze two categorical variables. Since the results for the p-value 

number are less than the common significance level of 0.05, it demonstrates that it is 

statistically significant. This analysis is illustrated better in the graph and table below, 

where the p-value is 0.006, which suggests that participants who feel more confident 

using AI technologies appear to use these tools to improve their performance. 

 

Graph 7: Correlation between Confidence Level and AI Tool Usage. 

              

Table 5: Chi-Square Test (1) 

 As the level of confidence increases (from 1 to 5), the proportion of participants 

who use AI tools to execute their activities increases. Although this could be identified 

as a correlation, it does not mean causation, considering other variables and assessing the 
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study's limitations, such as the small sample size.  

From this analysis, important insights can be pointed out; for example, investing 

to improve the specialist’s confidence in novel technologies is an efficient strategy for 

implementing AI tools in the pharma environment. It might not be enough to develop the 

technology, invest in the implementation and costs to obtain the rights to use, and develop 

a good platform specialized in the regulatory field if the professionals do not feel 

confident or skilled enough to adopt them as part of the routine.  

Building confidence in AI technologies requires specific steps that can be 

achieved with a detailed action plan from the pharmaceutical organizations involving the 

leader team, introducing the platforms to the specialists, and organizing training. The 

company can adopt different actions to improve the team’s confidence level in AI tools, 

but it would require a certain adaptation period. Also, it might be costly, considering an 

investment that involves novel technologies and extensive training.  

In short, most pharmaceutical companies are seeking continuous improvement 

and a novel process to increase their productivity, and it might be necessary to implement 

strategies to improve the professionals' confidence in adopting these promising 

technologies.  

4.4.2 Correlation between Training and AI Tool Usage 

 Reinforcing the topic below, similarly to previous results that participants are 

more confident in operating AI tools, they tend to use these systems to execute their daily 

work activities; the following results suggest a trend where higher training levels are 

associated with a higher proportion of professionals using AI tools. The evidence of 

statistical significance is shown in the table below, with a p-value of 0.009, a value less 

than 0.05 for the Chi-Square Test (X²). 
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Graphs 8: Correlation between Training and AI Tool Usage. 

    

   Table 6: Chi-Square Test (2) 

The graph above shows a scale from 1 to 5, indicating the satisfaction level 

regarding support and training in operating AI technologies effectively. When asked 

about their satisfaction level, they could vote on a scale of 1 to 5, with 1 indicating low 

satisfaction and 5 indicating high satisfaction. This trend could be an exciting insight for 

future studies investigating what kind of training and education programs the 

professionals had access to. This information can solve issues related to professionals 

who do not utilize AI systems yet because they do not have adequate training. 
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Graph 9: Evaluating Satisfaction with AI Support and Training 

Approximately 55% of participants consider their training satisfactory (scale from 

3 to 5), and about 45% (scale from 1 to 2)  believe it proved insufficient and ineffective.  

This divergence in their professionals’ perspective can be attributed to different causes, 

for example, which company they work for that might differ from small to large 

capacities, high and low revenue, or even different visions and expectations for 

implementing novel technologies.  

Moreover, cultural values adopted by the companies, since their level of interest 

in novel technologies might differ. The institutions and team responsible for providing 

the training, their skills, and many other variables, for example, the environment, how 

long the sessions take,  the kind of training, and promotion of some abilities, such as 

independence and problem-solving skills.  

This topic is discussed in Kulkov's article,‘’ The Role of Artificial Intelligence in 

Business Transformation: A Case of Pharmaceutical Companies,’’ in which he mentions 

that the focus on using AI functionalities changes according to pharmaceutical size. He 

concludes that big corporations use AI to improve marketing and sales while smaller 

companies invest in Research and Development (Kulkov, 2021). 

4.5 Main Types of AI Systems Utilized by Regulatory Professionals  

 When asked about the types of AI tools that regulatory specialists have been using 
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in their routine, the graph below was obtained: 

 

 

Graph 10: Categories of AI Systems in use among regulatory professionals. 

NLP tools are the category most prevalent among regulatory professionals in the 

pharmaceutical sector, with about 46,8% of the study participants. The use of NLP in 

regulatory affairs in pharma is promising and can help in many tasks, providing alerts and 

updates on guidance, regulations, or laws. NLP systems also can help with data 

management and detecting inconsistencies, which is essential for the RA department that 

is usually dealing with a variety of documentation, such as Summary of Product 

Characteristics (SMPC), Electronic Common Technical Document (eCTD), and 

Chemistry, Manufacturing, and Controls (CMC) documents. 

Another functionality that could be implemented via NLP systems is change 

labeling, which consists of making alterations in the label of the product to comply with 

the regulatory requirements that may vary in different countries; it is a crucial process 

during the lifecycle of the product and requires time and cost that can be reduced with the 

support of AI tools. The figure above is an example of the layout of a labeling regulatory 

process using an intelligence system:  
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Figure 7 : Layout of Regulatory Labeling using AI systems.  

                                (IQVIA, 2024). 

The regulatory process usually involves hours of preparing and reviewing 

documentation and troubleshooting errors and incoherence. There is pressure to deliver 

drug submissions for approval in time, avoiding production delays. Consequently, the 

product can reach the market rapidly. The RA sector is responsible for detailed 

information; any mistake can interfere with the authorities' approval. Automatized 

solutions and AI systems can be more efficient in supporting the RA duties, which means 

they can help comply with regulatory requirements by spending less time.   

 Besides the AI tools mentioned in the graph, they have highlighted other software 

and tools that help them in their daily work routine, such as Biology. Biologit is an Irish 

start-up initiative focused on helping with literature monitoring for safety surveillance. 

It’s a technology powered by artificial intelligence that unifies literature reviews 

necessary for regulatory compliance. (Biologit, 2024). 

 AI-generated translations, such as Redukon, were mentioned in the survey. This 

platform aims to help with the translation process and promises to maintain the design 

and integrity during the translations. Other benefits that could be highlighted are the 

support for multiple forms, more significant memory, and the possibility of team 

members working on the same project. (Shu Ni Lim, 2024).  

 Gemini, a generative AI launched in March 2023 and developed by Google, works 

similarly to other chatbots, such as ChatGPT, and was mentioned as a helpful tool for 

complying with regulatory duties. Whistlaw, another example of software adopted by the 

participants, is a platform that offers AI-driven tools to assist legal professionals in 
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documentation analysis and data management designed to comply with European law. In 

the image below, there is a summary of the AI tools mentioned during the research: 

 

 

Figure 8: Example of AI tools adopted by the participants of the study. 

4.6 AI Tools Applications  

4.6.1 Purpose of use  

The main activities mentioned by the study participants are administrative tasks 

(24.72%), data analysis (15.73%), document management (14.61%), and compliance 

checking (13.48%). Despite the primary purpose of AI tools being to support 

administrative tasks, minimal and basic use of AI solutions is based on the multi-faceted 

utilities that might offer. These results are detailed in the graph below: 
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Graph 11: Main tasks executed with AI assistance. 

The range of applications that can facilitate the professional’s routine in their work 

is tremendous, saving a lot of time and effort to execute extensive activities that demand 

much attention to detail. Once the professionals have the assistance of technologies to 

help them with data analysis, preparing a dossier, and generating reports, they can change 

from time-consuming execution to higher-value activities like data validation, 

interpretation, decision-making, and strategic review. 

AI-driven solutions are developed to assist in more complex activities. However, 

implementing these functionalities in the regulatory field would require more time and 

resources.  

In syntheses, the best use of AI-powered solutions can only be achieved when 

they are integrated into existing regulatory systems or, if necessary, replaced entirely. 

Data integration and compatibility are prerequisites. However, for this to happen, all 

resources must be integrated and compatible for processing, analysis, and storage while 

training professionals to use these technologies 

4.7 Benefits of the AI Tools in the Regulatory Affairs 

 According to regulatory specialists working in pharmaceutical companies, the 

main benefits of implementing AI in the Regulatory Affairs department's routine are the 

capacity to improve efficiency (40,65%) and increased speed (25,27%), detailed in the 

graph: 
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Graph 12: Main Advantages of AI in Regulatory Affairs. 

 A few reflections can be made by observing the abovementioned benefits and 

information published in the literature. In the study published in January 2023 by Omar 

Ali et al., entitled ‘’A Systematic Literature Review of Artificial Intelligence in the 

Healthcare Sector: Benefits, challenges, methodologies, and Functionalities’’, during the 

stage of developing the study plan, they categorized the benefits in different 

functionalities, such as organizational benefits, patient’s benefits, and benefits for the 

sector. Firstly, organizational benefits are more related to workflow, improving 

performance, and saving expenses. Secondly, benefits for patients are AI-driven actions 

that can help with assistance, diagnosis, and treatment. The third category englobes 

advantages related to data management, reduction of time, and resource consumption. 

(Ali et al., 2023). 

Considering these functionalities, most of the benefits in the RA department are 

aligned with the general benefits that AI systems can promote in healthcare. Based on 

their responses, the second category, benefits for the organization,  is the category that 

most benefits from implementing AI technologies in the RA sector, considering the 

majority mentioned better efficiency, cost reduction, and better quality results. Moreover, 

the specialists highlight benefits for the industry, such as productivity and high speed.  

 In general, AI tools can generate trends and patterns in a reduced amount of time, 

compared to humans doing the same analysis and processing of all information, which 

collaborates for a dramatic reduction of time and effort. Since AI technologies are not 

exempt from errors, professionals must be capable of reviewing, interpreting, correcting, 

and approving the information processed. Implementing these novel technologies would 
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not replace human abilities; mainly, it would help professionals in their daily work routine 

and be an excellent solution for organizations once they can obtain better results in 

productivity, efficiency, agility, and compliance in the regulatory sector of 

pharmaceuticals.  

In summary, AI technologies benefit pharmaceutical companies and regulatory 

authorities significantly. AI can expedite companies' submission and documentation 

processes, leading to faster product market availability. For regulatory authorities, AI 

tools can help manage the high volume of queries and submissions more efficiently, 

accelerating overall processing times and enhancing productivity. 

4.8 Main Barriers to AI Technology Adoption 

 

Graph 13: Challenges in adopting AI Tools. 

 According to 22,69% of the participants, a lack of expertise is considered one of 

the most challenging issues in adopting AI-driven technology in the regulatory sector. 

This result is in line with the discussion above, which states that the use of AI 

technologies is higher when individuals feel confident managing and assessing these 

systems and also when they consider their training provided satisfactorily. Consequently, 

people who need more knowledge and expertise to operate these tools might need more 

time to execute their tasks with the assistance of a power machine.  

 For that reason, benefits, such as those identified in this study by the professionals, 

include improved efficiency, faster task delivery, and better-quality results; they will not 

be genuinely incorporated into the reality of the regulatory environment until the 

specialists working there are adequately trained and capacitated are adequate.  
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 According to the viewpoint of 22,69% of the participants, the second major 

challenge identified in this research is the high cost associated with implementing 

artificial intelligence software in the RA sector. The overall process might be expensive 

due to the diversity of investments that have to be made. From the planning phase, until 

AI systems are in operation, many stages require a lot of investment, such as selecting an 

efficient platform that can assist their necessities or the amount of necessary 

infrastructure, such as data storage and IT resources.    

Moreover, training the company members will be necessary to access and control 

all functions provided by the AI systems, and other extra costs can be estimated for 

incorporating these technologies. In conclusion, based on the reality of each 

pharmaceutical company, a plan, and risk assessment have to be made carefully, 

evaluating the potential benefits and determining if they can justify the high investment.   

 Another challenge to incorporating AI systems into the RA field is integrating 

these novel tools into preexisting platforms, as 21,01% of the participants mentioned. 

Most of the software adopted in the regulatory environment may not be compatible with 

modern AI systems, making integrating both difficult once AI technologies rely on 

different programming languages.   

 The regulatory affairs department also handles diverse data sources, including 

text, numerical, and figures. Turning this data into valid information to be processed by 

AI algorithms can be arduous and might make the data integration process difficult.    

 Implementing AI systems in this field involves many challenges and company 

pillars, such as financial, organizational, or ethical aspects. In addition to each critical 

obstacle to overcome and successfully implement these technologies, it is fundamentally 

necessary to attend to the most crucial goal for the regulatory field: compliance with all 

regulatory requirements. The pharmaceutical landscape is highly regulated to guarantee 

the patient’s safety, and this has to be the primordial concern in implementing AI systems 

or any other improvements or changes to be made in the field.  

4.9 Limitations in Current AI Technologies 

 The obstacles are not limited to implementing AI systems; there are also many 

limitations regarding these technologies when they are already being utilized. Most of the 

time, these issues are not restricted to the pharmaceutical sector but involve 

characteristics intrinsic to artificial intelligence and queries about the power’s machine 

and intelligence. Limiting factors are complex and demand a holistic approach to 
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overcome.   

 

Graph 14: The main limitations in current AI systems. 

 The major concern is inaccurate results provided by AI systems; approximately 

25.56% of participants fear receiving unreliable data utilizing these systems. These recent 

findings from this research are based on the viewpoints of specialists working in the 

European environment, and they are similar to results found in America about five years 

ago.  

In a study published in 2019 in The United States, when regulatory specialists 

from 22 different biopharmaceutical companies were interviewed to discuss the potential 

use of AI for Regulatory Intelligence, the most critical challenge observed was the amount 

of information to be managed and how accurate and accessible they are (Mayer et al., 

2019). 

Unreliable data or inefficient data integration delays drug development and 

directly impacts the company’s reputation. Comparing both studies’ results in different 

timelines and locations but in the same area of expertise, facing similar issues is a sign to 

invest more in solutions related to data management and data quality; if not, that would 

remain a problem that impacts the advances in the regulatory field.  

The second primary concern among the respondents is data privacy  (18,89%) and 

its associated risk. According to the literature, privacy issues are one of the main 

challenges of artificial intelligence in healthcare. (Ali et al., 2023). Sharing sensitive 

patient information in AI platforms and the ethical implications that it might cause is a 

critical topic for discussion. Authorities from the government, regulatory bodies, 

companies, researchers, or other specialists in the healthcare environment express their 

concerns about it. Regulations and more specific laws are expected to guarantee patients' 
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rights and that all private data will be securely collected, stored, and processed. 

4.10 Future AI Advancements in Regulatory Affairs  

 4.9.1 Main Areas for Leveraging AI in Regulatory Affairs 

  

Graph 15: Areas for Leveraging AI in Regulatory Affairs. 

According to the respondents, analyzing activities and tasks executed by the RA 

sector that would benefit most from AI-driven technologies are Regulatory Submission 

Processes (30,93%) and Compliance Monitoring (31,96%). It is essential to emphasize 

that solutions are adopted to improve operational efficiency, especially regarding 

submitting new medicines for approval. 

They expect improvements in documentation submission. Many of the 

advancements seen in this process involve standardizing documents submitted to 

regulatory agencies to streamline processes and improve operational efficiency. 

Over the years, different strategies have been used to standardize these processes. 

For example, all documents must follow the CTD or eCTD format, with all content 

uniform and according to the standards established by the International Congress for 

Harmonization. This helped many companies in their regulatory submission processes 

since they utilized the exact format required for different applications to be analyzed by 

various national authorities.  

Regarding the European scenario, another action to standardize and facilitate the 

authorization procedure for medicines is the possibility of obtaining marketing 

authorization by following a centralized procedure. This means only one marketing 

authorization application is required. Once the EMA approves the product, its 
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commercialization is valid in all EU member states (EMA, 2019). 

Besides that, the use of validated digital versions of documents compared to paper 

versions increased, especially after the COVID-19 pandemic, when different strategies 

were required to maintain the workflow between companies and regulatory bodies.  

Although these are great strategies for improving productivity in regulatory 

submission processes, they are insufficient to meet the demand for more dynamic, fast, 

and interactive solutions required in the digital era. 

 The whole process has to be reshaped to integrate the benefits of AI solutions. As 

discussed in the literature in the article ‘’Digital Innovation in Medical Product 

Regulatory Submission, Review, and Approvals to Create a Dynamic Regulatory 

Ecosystem—Are We Ready for a Revolution?’’ published by MacDonald et al., 

initiatives to add the existing eCTD approach to the cloud-based platform would not be 

enough if the whole communication and process between pharmaceutical companies and 

authorities remain the same.  

They discuss many strategies to revolutionize the regulatory landscape, such as 

pursuing a new operational model, investing in upskilling professionals in the field 

(industries and agencies must train their workforce in digital tools), and creating 

platforms that allow safe data sharing and collaboration. These considerations are an 

excellent example of what needs to be improved regarding regulatory submissions; then, 

it could be integrated into AI systems properly and obtain the best outcome from this 

integration in the regulatory field.  

 Transformation in the regulatory processes is also discussed in the article ‘’The 

Future of CMC Regulatory Submissions: Streamlining Activities Using Structured 

Content and Data Management’’, where highlighted concepts such as Structured Content 

and Data management (SCDM), which means a novel solution to manage all scientific 

data, creating a consolidated repository, legible for machines and human that can be 

offered to different health authorities across the globe. They can quickly access the 

original data (beyond PDF documents that are being used), reducing the timeline analysis. 

They will also address other deficiencies in the current Chemistry, Manufacturing, and 

Control (CMC) regulatory submissions. The study shows examples of practical 

applications in testing phases, and it is expected that within the next five to ten years, 

cloud platforms will expand where authorities and companies can work in parallel with 

the help of technological advancements (Ahluwalia et al., 2022).  
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4.11 Expected Timeline for Significant Advancements in AI within Regulatory 

Affairs 

When asked when significant advancements might occur in the regulatory field, 

approximately 59% of the participants believed that would happen in the next 3 to 5 years 

and 27% within the next 1 to 2 years, demonstrating that they are optimistic about rapid 

AI adoption. This perspective might be related to the extensive development of AI tools 

in diverse areas in recent years, not only in the professional environment but also in their 

personal lives.  

 

                 Graph 16: Expectation in years to leverage AI in RA. 

They probably have experienced the presence of  AI systems in their daily lives, 

such as virtual assistants, chatbots and customer service, navigation, facial recognition, 

or autonomous vehicles. Numerous platforms and AI-driven solutions are developed to 

help in ordinary activities that do not necessarily require qualified or upskilled skills to 

be utilized. 

 They are becoming even more popular and accessible for users in general. It 

might influence the respondents’ opinion regarding a rapid period of significant 

integration of artificial intelligence in the regulatory sector. 

Unlike using AI systems daily,  managing AI systems in the workplace would 

require many more skills and abilities. In addition, all considerations and complexities 

involving using AI tools in the pharmaceutical environment that require more caution 

might postpone this expected time.  

Although the expansion and democratization of these technologies across the 

European regulatory field involve pharmaceutical companies' initiatives, the sector would 

be fundamentally impacted after the disclosure of regulatory guidance. There is a massive 

necessity for better clarity regarding the safety and compliance of using AI algorithms to 

manage information without causing hazards to someone, threatening privacy aspects, or 



 

63  

ethical considerations.  

 Regulatory advancements in Europe are expected over the next few years. EMA 

has published a work to be disclosed in 2028 that aims to guide the use of AI in medical 

regulation (EMA, 2023). 

The International Organization for Standardization (ISO) published ISO/IEC 

42001 in 2023, a compilation of requirements designed to orient organizations to 

Artificial Intelligence Management Systems (AIMS) and help them establish, maintain, 

and improve AI-driven operations. The document contains information on leadership 

roles and responsibilities, planning, support, operations, performance, risks, and 

continuous improvement actions. (ISO, 2023). 

 The World Health Organization (WHO) published regulatory considerations on 

artificial intelligence for health in October 2023, highlighting six key topics: transparency 

and documentation, risk assessment, intended use of health data, data quality, data 

protection, engagement, and collaboration. (WHO, 2023). These key topics might help 

regulatory authorities, such as EMA, to develop their guidance or adapt to the existing 

one. 

 The most recent release, Regulation 2024/1689, published by the European 

Parliament on June 13th, 2024, is a compilation of harmonized rules on artificial 

intelligence designed to promote trustworthiness in AI, ensuring the protection of health, 

safety, and individual rights. The regulation covers many relevant topics categorized in 

different sections, such as prohibited AI practices, high-risk AI systems, data governance, 

technical documentation, record-keeping, transparency, and human oversight. There are 

sections regarding the obligation of providers of AI systems, standards, certificates, and 

registration. In addition, codes of practice, penalties, and rules. It covers the safe use of 

AI in detail through a uniform framework that supports innovation and protects against 

potential risks. (European Parliament, 2024). 

 

4.12 Features and Enhancements in AI-Driven Systems for Regulatory Affairs 

 When asked by the study participants regarding features and improvements, they 

identified and considered the challenges they currently face as opportunities to improve 

and become better users of AI tools in their work activities.  

They mentioned data accuracy, safety, integrity, and analysis as the main aspects 

of improving the AI models. According to the respondent's points of view, it is critical 

that global teams can use data analysis systems implemented. 
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They commented about minimizing errors, such as linking data from documents 

to the e-CTD Tree and implementing validated tools specific to the medical field that can 

link with existing systems, such as Veeva Vault, a current process management system. 

 Moreover, they expect AI tools to support the preparation of dossiers and the 

generation of reports. As part of the improvements in these tools, they should be more 

transparent and precise in their sources. 

 Additionally, integration between the use of AI in Regulatory Affairs integrated 

into QMS (Quality Management System) as mentioned during the study. The RA 

department is actively connected to many other departments in the pharmaceutical 

industry, considering they are responsible for getting approval for new product 

submissions from authorities and launching products that meet safety, efficacy, and 

quality requirements, which is a must.  

 The RA sector and quality teams are connected, and AI tools can assist in their 

process, especially in guaranteeing efficient traceability. Considering the high volume of 

documents to be shared, AI tools also help maintain safe, organized, and good 

communication. In summary, AI tools can be excellent agents for maintaining an efficient 

synergy between both departments.  
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5.1 Summary of main findings 

• Most of the specialists in this study already have been using AI tools in their work 

activities, demonstrating the growing use of artificial intelligence to help in their 

daily operations and the dissemination of AI-driven technologies in the regulatory 

field.  

• The majority of participants expressed confidence in using AI technologies, and 

the greater their confidence in AI technologies, the more likely they were to use 

them in their daily work routine. However, an analysis of their current applications 

reveals that AI is predominantly employed for administrative activities. 

• These technologies are not yet fully utilized in more complex tasks. This indicates 

that while there is confidence in using AI, its capabilities are underutilized, 

suggesting a need for more strategic applications to harness its potential fully. 

• Approximately 55% of participants consider their training satisfactory (scale from 

3 to 5), and about 45% (scale from 1 to 2)  believe it proved insufficient and 

ineffective training. This contrast demonstrates a divergence in the training 

offered, which might compromise the proper use of AI technologies. In summary, 

addressing these deficiencies in training is crucial so that all specialists can fully 

leverage AI technologies.  

• The most prevalent AI technologies adopted among the specialists are NLP Tools. 

This dominance indicates that NLP systems are beneficial in different approaches 

and activities in the regulatory field. This model is very versatile and shows few 

advantages compared to other traditional models, such as being user-friendly, 

accurate, and efficient. 

• The most significant benefits are improved efficiency and increased speed. Both 

pillars are fundamentally crucial in regulatory processes and meet the interests of 

pharmaceutical companies and authorities.  

• The primary concerns when implementing AI tools are a lack of expertise and 

high costs. According to regulatory specialists, some challenges persist even when 

these technologies are in place, including the risk of inaccurate results and a fear 

of unreliable data. 

• The main areas for leveraging AI in Regulatory Affairs are Regulatory 

Submission Processes and Compliance Monitoring. Exploring the benefits of AI 

technologies can drive more significant advancements in this sector and lead to 
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greater efficiency and effectiveness.  

The summary of findings encountered in this study is a snapshot of the perspective of 

regulatory specialists working in different pharmaceutical companies across Europe. 

Although the discussion of the potential use and all advantages and challenges regarding 

these technologies is broader, this analysis could address the objectives of this study and 

provide a comprehensive understanding of the integration of AI technologies and the 

regulatory landscape. 

 

5.2 Limitations of the Research 

Many aspects can be considered as limitations for this study. First of all, the brief 

period for data collection. The survey was open to accept new responses only for 20 days. 

This period began after receiving ethical approval from Griffith College and was 

disclosed for a limited number of days through LinkedIn. The duration also accounted for 

the time needed to analyze all the gathered data before the final deadline to complete the 

study. It consequently had a determinant influence on the number of responses collected 

for the survey. 

The target number of responses necessary to validate the study and make it 

statistically significant by purpose in SurveyMonkey’s Calculator was 385. This study 

had 66 responses, of which only 45 were considered valid to proceed for analysis. The 

short time for data collection contributes to a cascade of other limiting aspects, especially 

considering the limitations of the methodology.  

The methodology was chosen to reach the specialists by connecting with them 

through LinkedIn, which is still the most practical and valuable alternative to contacting 

RA professionals without knowing them personally, despite the many restrictions found. 

 Considering the physical distance, once the study covers professionals from all 

over Europe, the online platform helps to find and ask them to participate. On the other 

hand, the free or premium version of LinkedIn has a maximum number of messages to be 

sent during the week and a maximum of invitations, called ‘’connection’’ in the platform, 

which means adding someone to your group of contacts. 

 As a result, after reaching the number of people that can be contacted, adding 

more profiles is only allowed the following week, which means that the researcher waited 

a week to encounter new participants. Considering 20 days for data collection, that is a 

huge impact. 
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Moreover, the response rate needs to be considered, not only the maximum 

number of messages that can be sent but also the availability and interest of others to see 

the message carefully and agree to participate in the Survey. There is a risk of not 

receiving a return, which is understandable, considering that most professionals have a 

tight schedule and a busy agenda. 

In addition to the messages and invitations sent by LinkedIn to reach more 

specialists, during this period, few publications in the Researcher’s profile were posted 

asking for answers, comments in articles and publications within similar themes and 

discussions, publications were made in Regulatory Affairs Groups in the platform 

encouraging professionals to participate, such as ‘’Regulatory Affairs Professionals 

Societ (RAPS)’’ ‘’Learn Regulatory Affairs’’, ‘’European Regulatory Affairs 

Association’’,’’ Biotech and Pharma Professionals’’,’’ Quality Assurance & Regulatory 

Affairs’’, ‘’Ecdt Regulatory Submissions Network’’ and similar groups. 

Although conducting a Survey under these limiting factors could be seen as a 

challenge, it is a suitable moment to contact different specialists in different positions and 

experiences to obtain their perspective regarding the theme of the study. 

 Most of the challenges faced during the Research are related to contacting and 

connecting with people. The language is considered a limiting factor, assuming that only 

some professionals have the skill to understand and reply in English, which is the idiom 

that the Survey was designed. The study includes regulatory professionals working across 

European countries, and English is not the official language in most European countries. 

Although the survey covers only a specific group of professionals working in the 

pharmaceutical industry, who might have higher chances of comprehending the English 

idiom, considering the academic level, it can still be considered a limitation.  

 Language also needs to be improved when finding professionals from different 

countries. They typically create their LinkedIn profiles in their native language. For 

example, French professionals often describe their profiles in French, making finding 

them using English keywords challenging. With the help of a translator, it was possible 

to translate job titles such as "regulatory affairs specialist" from English to Italian or 

French, but language barriers remained a significant limitation. 

 Regarding limitations for executing the data analysis, although Jamovi is efficient 

software, the free version has a queue to assess the platform, and many people try to 

access it most of the time, which results in waiting a long time to initiate a session.  

 All barriers mentioned above have potentially impacted the overall study and 
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hampered deeper considerations and analyses. However, creating new hypotheses and 

considering new studies around this theme is an excellent opportunity.  

5.3 Contributions of the Research 

The findings of this study offer a critical snapshot of the perspectives of regulatory 

specialists across Europe, shedding light on the current and potential integration of AI 

technologies within the pharmaceutical sector. By addressing both the advantages and 

challenges of AI adoption, this research provides valuable insights that align with and 

inform the newly established Regulation (EU) 2024/1689.  

First, gathering data and promoting discussions regarding the use of power 

machines are extremely necessary due to the considerable growth of these technologies 

in different areas of society and the lack of transparency and trust in some aspects of AI 

adoption. Second, regulations and guidance regarding artificial intelligence and its 

potential implications have been published recently. Since artificial intelligence in 

medicine regulation is still under development and has not yet been implemented, this 

highlights the necessity for interested parties to discuss all aspects of this scenario even 

more. 

 This research and other similar studies conducted to understand and discuss the 

ethical principles, benefits, and risks of these novel technologies are extremely valuable 

in increasing insights and collaborating to introduce robust compiled laws regarding the 

use of AI in the pharmaceutical sector. The involvement of stakeholders, including 

industry, academia, civil society, and institutions, in this contemporary topic can 

contribute to a better and safer use of AI technologies. 

This study helps identify critical gaps in the current use of AI tools and the main 

obstacles to implementing AI-driven systems in the regulatory field. It could also observe 

which areas and aspects of artificial intelligence are most beneficial for professionals. 

Consequently, these aspects should be considered in future decision-making, such as 

developing plans and projects to integrate AI tools into regulatory processes and 

allocating resources according to their professional necessities.  

5.4 Further Recommendations 

This study was conducted using a cross-sectional time horizon over a brief period. 

Expanding this research with a larger pool of professionals or extending the survey to 

different regions beyond Europe would be valuable, offering additional insights into this 
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topic on a global scale. 

The small population size might make the study's statistical analysis difficult; for 

example, statistical differences were not identified between specialists' use of AI 

technologies to progress their careers from entry-level to senior-level positions during the 

survey. To obtain new insights, it would be interesting to repeat this study with a large 

population of specialists.   

NLP tool was identified as the most valuable AI technology among regulatory 

specialists. This artificial intelligence subfield could be an excellent language for 

developing more specific platforms and programs for regulatory processes within the 

pharmaceutical industry.  

Most experts involved in this study anticipate significant advancements within the 

next 3 to 5 years. Therefore, it is recommended that follow-up research be conducted after 

this period to assess whether substantial progress has been made in integrating AI systems 

into regulatory processes compared to the present scenario. 

This study observed a noticeable discrepancy in satisfaction levels among 

specialists regarding training in artificial intelligence tools. Future research should 

investigate the underlying causes of this contrast to gather valuable insights. 

Understanding these causes will be crucial in helping to standardize training programs 

and ensure that all participants receive instruction of consistent quality and efficiency. 

This will be essential for achieving a uniform level of competence in AI tools across the 

industry. 
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6.0 Gannt Chart 
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Ethics 
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Ethics forms 
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Preparing 

Surveys 
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Primary data 

              

Data Analysis               

Data 
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Writing 

Findings and 

Analysis 

Chapter 

              

Data Analytics 
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Writing 

Conclusion 

              

Viva Prep 
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Research Data 

Submission 

deadline 

              

Final 

Dissertation 

Submission 

deadline 

              

 

Dissertation 
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8.0 Appendix  

8.1 Research Survey  

 
Welcome to our research study! 
I am Brunna Araujo, a pharmacist and Master's student! I am conducting a study to 
explore the current use and future potential of Artificial Intelligence (AI) in 
Regulatory Affairs within the pharmaceutical industry across Europe. This research 
is being conducted through Griffith College/Innopharma and involves a comprehensive 
survey aimed at professionals like you who are actively engaged in this field. 
The study has three main objectives: 
 
 To investigate how AI technologies are currently being utilized within regulatory affairs 
processes by professionals in the field. 
 To explore future advancements of AI in Regulatory Affairs. 
 To identify challenges and limitations of AI adoption in Regulatory Affairs 
 
 
Inclusion criteria require that all participants be employed in regulatory affairs in the 
European pharmaceutical industry or have been employed in this field within the past 
five years. 
 
The survey should take approximately 10 minutes, and all responses will be anonymous. 
 
If you have any questions or need further information about the study, please feel free to 
contact me via e-mail (brunna.araujopedro@student.griffith.ie) 
Thank you for your time and valuable input! 
 
 
All personal information, such as names and company affiliations, will be kept 
confidential and used solely for this study. Participation is voluntary, and you may 
withdraw from the study at any time. All data will be securely stored and processed in 
compliance with ethical standards. 
By proceeding with this survey, you acknowledge that you have read and consented to 
the information provided and agree to participate in this study. 
Mark only one oval. 
 

 Yes, I do consent to participate.  
 

 No, I do not consent to participate.
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Are you currently employed or have you been employed in the past five years in the field of 
Regulatory Affairs within the pharmaceutical industry in Europe? 
Mark only one oval. 
 

 Yes.  No. 
 
What is your current job title? 
 
Mark only one oval. 
 
 
Regulatory Affairs Manager Regulatory Specialist Clinical Research Associate Senior Associate 
Director 
Head of Regulatory Affairs Department 
Other: 

 
Which country are you currently based? 

 
 How many years of experience do you have in Regulatory Affairs? 
 
Mark only one oval. 
 

 0-2 years 

 3-5 years 

 6-10 years 

 +10 years 
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How confident are you in using AI tools to perform your duties? (Please rate your confidence 
level on a scale of 1 to 5, where 1 indicates low confidence and 5 indicates high confidence.) 
Mark only one oval. 
 
1 2 3 4 5 

 
 
 
 
 
 
 Are you currently using any AI tools in your Regulatory Affairs activities? 
 
Mark only one oval. 
 

 Yes  No 
 
 
 
If yes, which types of AI tools are you using? 
 
Tick all that apply. 

 Natural Language Processing (NLP) Tools (e.g: ChatGPT | Google NLP)  Predictive 
Analytics 

 Automation Tools (e.g: IQVIA's SmartSolve, SpartsSystem)  Regulatory Intelligence 

Platforms (e.g: Veeva Vault RIM)  AI-Powered Dossier Preparation 

 Machine Learning Systems (generate predictions, drug safety assessment) 
 
 
 
Please list any other specific AI tools or software you are using. 
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If yes, which benefits have you observed as part of implementation of AI in your routine? 
Tick all that apply. 

 Improved Efficiency 

 Improved Quality and Acceptance  Cost Reduction 

 Increased Speed  Enhanced Accuracy 
Other: 

 
 
 
How often do you use AI tools in your daily tasks? 
 
Mark only one oval. 
 

 Never  Rarely  Sometimes  Often 

 Always 
 
 
 
For what purposes do you use AI tools? 
Tick all that apply. 

 Data Analysis 

 Compliance Checking  Document Management  Risk Assessment 

 Report Generation  Dossier Preparation 

 Pharmacovigilance Systems (e.g: Analyze Adverse Events, Drug Safety)  Administrative 
tasks 
Other: 
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 In your opinion, what is the most promising future advancement of AI in Regulatory Affairs 
 

 

 

Which areas of Regulatory Affairs do you consider most critical for future AI advancements? 

(Select all that apply) 

Tick all that apply. 

 Regulatory Submission Processes  Compliance Monitoring 

 Risk Management  Strategic Planning 
Other: 

 
 
 
 When do you expect significant advancements in AI to occur in the Regulatory Affairs field? 
Mark only one oval. 
 

 Within the next 1-2 years  Within the next 3-5 years  Within the next 6-10 years 

 More than 10 years 

 Uncertain 
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What are the main challenges you face in adopting AI tools in your work? 
 
Tick all that apply. 

 Lack of Expertise  High Costs 

 Data Privacy Concerns 

 Integration with Existing Systems  Regulatory Compliance Issues 
Other: 

 
 
 
What limitations do you encounter with the current AI tools you use? 
 
Tick all that apply. 

Limited Functionality  Inaccurate Results  Complexity of Use 

 High Maintenance Requirements  Ethical Considerations 

 Data Privacy 

 Biases in algorithmic decision-maketing 
Other: 

 
 
 
 
Do you feel that you have adequate support and training to use AI tools effectively? (Please rate 
your satisfaction on a scale of 1 to 5, where 1 indicates low and 5 indicates high satisfaction. 
Mark only one oval. 
 
1 2 3 4 5 
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Experience with AI. Please describe your experience with using AI tools in your regulatory 
activities. What has worked well, and what has not? 
 
 

 

What improvements or features would you like to see in AI tools for Regulatory Affairs? 

 

 

Do you have any additional comments or suggestions regarding the use of AI in RA? 
 

 

 

Thank you! I greatly appreciate your time and participation in this research. =) 

 


