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Executive Summary

The pharmaceutical industry is undergoing a transformative Al revolution that is reshaping drug discovery,
development, manufacturing, and commercial operations. By some estimates, Al-driven improvements could unlock
hundreds of billions of dollars in value in the coming years — for example, one analysis predicts $250+ billion of
potential gains in efficiency and revenue across pharma by 2030 (" scw.ai) (°) www.strategyand. pwe.com). However,
realizing this potential depends critically on having a workforce with the right skills. Multiple industry surveys underscore a
large Al skills gap in pharma: for instance, nearly half of surveyed professionals cite a shortage of specialized talent as
a top barrier to digital transformation (! intuitionlabs.ai), and a recent Define Ventures study found 70-85% of pharma
executives view Al adoption as an immediate priority, with a clear urgency to upskill employees (1!
www.fiercepharma.com). Leading companies are already acting: Johnson & Johnson requires generative Al training for all
users (over 56,000 employees have completed these courses) (°! dailythebusiness.com), Merck built an internal platform
(GPTeal) and trained 50,000 staff in its use (°! dailythebusiness.com), and Novartis's “Al for All” program has educated
30,000+ employees worldwide (") www.linkedin.com).

This report provides an in-depth analysis of Al training and upskilling strategies in the pharmaceutical sector. It
covers the historical context of digitalization in pharma, the current state of Al adoption, and the evolving regulatory
landscape (including new FDA/EMA Al guidelines (I° www.fda.gov) (www.ema.europa.eu)). We document the scope of the
Al skills gap with quantitative evidence (e.g. surveys, skill-gap studies) and examine why upskilling is imperative. The
report then surveys how organizations are meeting this challenge — from corporate learning programs and e-learning to
collaborations with universities and certification schemes. We analyze specific training modalities (bootcamps, Al
simulators, micro-creden tials, etc.) and their outcomes. Several case studies illustrate real-world efforts: for example,
how Novartis used Al-driven simulations to double onboarding capacity and cut training time in half (°/ quantified.ai), or
how AstraZeneca has launched internal Al-education campaigns (') www.astrazeneca.com). We also review how
generative Al tools (e.g., ChatGPT) are being safely introduced into workflows (e.g., Merck's GPTeal platform (\**
dailythebusiness.com) (©°! dailythebusiness.com) and Lilly’s ChatGPT-awareness program (7 dailythebusiness.com)).

Finally, the report discusses the implications of Al upskilling: its impact on productivity, quality, and innovation in pharma,
as well as future trends. Key recommendations are highlighted, such as establishing cross-functional Al training
standards, integrating Al ethics into curricula, and measuring ROI of training investments. By presenting comprehensive
data, diverse perspectives, and actionable insights, this guide equips pharmaceutical leaders and learning &
development professionals with the knowledge needed to build an Al-ready workforce and maintain a competitive edge in
the rapidly evolving industry.

Introduction and Background

The Al Opportunity in Pharma

Artificial intelligence (Al) is poised to dramatically accelerate pharmaceutical innovation. Al and machine learning
(ML) technologies are being applied across the drug value chain — from target identification and lead optimization to
clinical trial design, manufacturing optimization, supply chain management, and personalized medicine. For example,
advanced Al tools like DeepMind’s AlphaFold have revolutionized protein structure prediction (unlocking new drug
targets), and generative models (e.g. for molecule design or synthesizing medical literature) are rapidly maturing. By
automating labor-intensive tasks (e.g. data analysis, document drafting) and uncovering hidden patterns, Al can
significantly reduce R&D timelines and costs: one analysis projects that Al could cut discovery times by 70% in clinical
trials and reduce costs per trial by 80% (www.biosciencetoday.co.uk). A PwC Strategy& report estimates pharma
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companies that fully industrialize Al could double their operating profit by 2030 (' www.strategyand.pwe.com), and capture
on the order of $250-$410 billion in added value within five years ("' scw.ai) (www.biosciencetoday.co.uk).

However, these gains will only materialize if the workforce is prepared to leverage new Al tools. In practice, most
pharmaceutical employees (scientists, clinicians, quality engineers, marketers, etc.) have little formal training in data
science or Al. Many have never written code or used machine-learning systems, and their traditional education and job
roles did not include such competencies. Industry analyses repeatedly identify a skills gap: current pharma workforces
generally lack the data literacy and algorithmic understanding needed to safely and effectively use Al in practice (*!
intuitionlabs.ai) (**) www.linkedin.com). For instance, a GlobalData survey found that almost half of life science
professionals said the shortage of specialized skills was the top hindrance to digitalization (°/ intuitionlabs.ai). A Pistoia
Alliance study similarly reported that 44% of R&D organizations cite lack of AI/ML expertise as a major barrier to adoption
(" intuitionlabs.ai). In short, “the very workforce that must deploy and validate Al-driven solutions is ill-prepared,” since
bench scientists may lack ML training and data scientists often lack pharma domain knowledge (I*°! intuitionlabs.ai).

This mismatch (“Al skills gap”) is already causing concern at the highest levels of pharma leadership. A recent survey by
Define Ventures found that 70% of pharmaceutical executives regard Al as an “immediate priority,” and 85% of leaders at
top 20 pharma firms agree, with 80%+ of companies increasing their Al budgets (* www.fiercepharma.com). At the same
time, many leaders worry about the consequences of workforce complacency. A PwC report noted that globally 37% of
respondents fear automation will put jobs at risk by 2030, even though a larger share (74%) say they are willing to retrain
for future roles (*°/ www.pwe.com). As one executive put it, “Al won't replace people; people who know Al will replace
people” (*") vwww. linkedin.com). In this high-stakes environment — where regulatory pressures and global competition are
intensifying — failure to upgrade employee skills quickly could mean falling behind.

Historical Context: Digital Transformation in Pharma

The pharmaceutical industry has a long history of adopting new technologies (e.g. high-throughput screening, genomics,
big data analytics). In recent years, “Pharma 4.0” initiatives have pushed toward digitalization of manufacturing, quality,
and supply chain (analogous to Industry 4.0 concepts). However, Al represents a more radical shift. Early Al in pharma
consisted of computational chemistry algorithms and rule-based expert systems, but modern deep learning and
generative techniques are far more powerful and general-purpose. Breakthroughs like DeepMind’s AlphaFold (2021)
have shown Al's potential to solve fundamental problems (protein folding). Commercially, Al adoption accelerated around
2018-2020, with initial use cases in target discovery and image analysis. According to FDA data, Al usage in drug
development and regulatory submissions “has exponentially increased” since 2016 (**/ www.ida.gov). By now,
numerous large pharma companies (J&J, Roche, Merck, Novartis, etc.) report active Al initiatives, and even startups
leverage ML from day one.

That said, education and training have lagged behind technology. Traditional pharma training programs focus on
regulatory SOPs, safe laboratory practices, and established quality standards (*°) vww.pharmaceuticalonline.com). These
programs typically assume manual processes rather than data-driven automation. Consequently, many employees, even
at major companies, have had little exposure to Al concepts. This gap is why there is now a “training imperative” across
the industry — to rapidly build internal capability. Modern regulatory bodies are also responding: the FDA's 2025 draft
guidance on Al in drug R&D calls for rigorous validation and credibility of Al models (' www.fda.gov), and the European
Medicines Agency has promulgated principles for Al in medical product development (added Jan 2026)
(www.ema.europa.eu). These signal that companies must train employees not only in technical use of Al, but also in
compliance and quality aspects of Al systems.

The remainder of this report delves deeply into how to implement effective Al upskilling in the pharma context. It
reviews the current state (with hard data), explores educational strategies, showcases case studies, and looks ahead to
future needs.
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The Imperative for Al Upskilling in Pharma

Drivers of the Upskilling Imperative

Pharmaceutical companies face unprecedented pressure to harness Al. Operations that used to take months or years
(compound screening, quantitative modeling) can now be accelerated by ML algorithms. Clinical trial design, patient
selection, and even regulatory document preparation can be aided or largely automated by Al (*°! dailythebusiness.com)
(P dailythebusiness.com). Many top-performing companies report tangible benefits: for example, Recordati (an Italian
pharma) applied an Al analytics platform in manufacturing and achieved a 1.5% yield increase and 2% reduction in
cost of goods (COGS) in just three months (“? ispe.org). Takeda has begun using generative Al tools to streamline
global quality investigations (e.g. using Monte Carlo simulations in root cause analysis) (** ispe.org). Surveys clearly
reflect these opportunities: a PwC study found that industrializing Al use cases could double operating profit for pharma
firms (“) www.strategyand.pwe.com). Similarly, Strategy& projects margins could rise from 20% today to over 40% by 2030
with strategic Al adoption (I scw.ai).

Yet this potential will not be realized if employees cannot use the technology. Many stakeholders recognize this. The
Define Ventures survey noted that as Al budgets rise (>80% of firms reporting increased spend (**!
www.fiercepharma.com)), companies are shifting from “hope teams figure it out” to actively training staff. Johnson &
Johnson CIO Jim Swanson has stated: “We had to really create a curriculum and a mindset around upskilling” to use Al
effectively (1°°! dailythebusiness.com). Similarly, AstraZeneca executives have emphasized that Al is a collaborative tool
requiring “awareness and readiness” training so employees feel equipped to experiment with emerging tools responsibly

(% www.astrazeneca.com).

Quantitative data highlight the scale of the gap. In one Pistoia Alliance survey, 44% of life-science organizations cited lack
of AI/ML skills as a major roadblock (**/ intuitioniabs.ai). A GlobalData survey of 109 pharma professionals found 49%
saying the shortage of specific skills or talent was the top hindrance to digital transformation (* intuitionlabs.ai). These
figures are echoed by Deloitte (2023), with over 60% of surveyed pharma executives naming workforce reskilling as the
biggest barrier to scaling Al ([26‘ www.linkedin.com). In other words, the industry’s own leaders agree that people, not
technology, are the bottleneck. Given such feedback, many conclude that speed of upskilling is at least as critical
as technology adoption.

Consequences of Inaction

The cost of falling behind can be severe. A Vivanti whitepaper warns that if a company’s workforce remains unprepared
while competitors leverage Al, it risks losing market share, slowing innovation, and eroding profitability (vivanti.eu). In
practical terms, this could mean slower time-to-market for new drugs (when Al could otherwise shorten discovery
timelines by proving hypotheses faster (www.biosciencetoday.co.uk)), or missed revenue from inefficient sales and
marketing (when gen-Al tools could help reps cover more physicians with personalized virtual visits). McKinsey estimates
that pharmaceutical R&D has inefficiencies (e.qg. in literature review, trial design) that generative Al could alleviate,
potentially saving the industry $60-110 billion annually (") www.mckinsey.com). Failing to train teams to use these tools
effectively means leaving that value on the table.

Moreover, emerging regulations raise the stakes. The FDA's January 2025 draft guidance underscores that Al models
used in regulatory submissions must meet high “credibility” standards (**) www.fda.gov). Similarly, EMA and other
authorities are developing Al risk frameworks (www.ema.europa.eu). Without proper training, employees may
inadvertently misuse Al (e.g. using unvetted LLM outputs in regulatory documents) and create compliance risks. A
compliance failure linked to Al (or lack of understanding thereof) could trigger costly inspections or warning letters. In
pharma, even a single compliance error can cost millions or delay a product launch. Studies show that high-quality
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training can deliver 200-300%+ ROI in pharma by preventing such costly mistakes (*“/ www jarmatrixpharma.com).
Conversely, poor training (or none) can directly translate into regulatory findings and revenue loss. Therefore, investing in
Al upskilling is also a risk-management imperative.

Collectively, these factors create a “training imperative” in pharma: to harness Al's benefits, companies must accelerate
workforce development. As one expert summarized, “To seize the opportunities, we will need to upskill our workforce to

25

a generational level” (°° dailythebusiness.com). The following sections explore how to do exactly that.

Assessing the Al Skills Gap in Pharma

Scope of the Skills Gap

Pharmaceutical organizations employ a diverse array of roles — bench scientists, clinical researchers, data scientists, IT
professionals, regulatory affairs specialists, quality assurance (QA) personnel, commercial teams, etc. Nearly every role
is being touched by Al, but the required competencies vary widely. A core issue is that traditional education and
training for most pharma staff did not cover Al or data science. For example, a quality engineer trained on
manufacturing processes may have augmented reality (AR) or predictive analytics tools newly introduced on the factory
floor, without prior background in data modeling. A clinical-trials manager may now encounter Al-driven patient matching
algorithms when selecting sites. Unless personnel are taught to understand these tools, they cannot use them effectively
or safely.

In practice, many firms report concrete skill deficits. A survey cited by IntuitionLabs found that biologists and chemists
often lack data science training, while data scientists lack domain knowledge ("*°' intuitionlabs.ai). A LinkedIn report
on “Al-ready” pharma workforce notes the new skill is “Al fluency” — the ability to understand and question Al outputs —
rather than full data-science expertise for everyone (*°/ vwww.linkedin.com). However, reaching fluency requires
foundational understanding of concepts like machine learning, model bias, and data quality, on top of life-science
knowledge. Without systematic training, there is a clear risk of misinterpretation: e.g. a chemist overtrusting an ML-
predicted compound, or a quality manager misreading an Al-generated batch anomaly.

The talent crunch is intensified by workforce trends. Many pharma workers are approaching retirement, leading to a loss
of institutional knowledge. Industry analysts note that mass retirements and L&D budget cuts have deepened the
skills gap (°°! www.pharmamanufacturing.com). Meanwhile, demand for Al talent far exceeds supply. Pharma competes
with tech and finance for machine-learning engineers, pushing salaries up. Rather than hire exclusively new talent, most
companies realize they must reskill existing staff who already know the pharma context. Hence the focus on internal
training programs.

Quantifying the Gap through Surveys and Studies

Several studies quantify the Al readiness issue:

+ Workforce Sentiment: A 2024 GlobalData survey (109 pharma professionals) found “lack of specific skills/talent” was the #1 barrier to
digital transformation (49% of respondents) (‘3‘ intuitionlabs.al). Similarly, the Pistoia Alliance survey of R&D organizations reported that

44% cited skills shortages as a major impediment to AlI/ML adoption (“ﬂ intuitionlabs.ai). These independent surveys converge on the
finding that roughly half of pharma stakeholders see a critical lack of Al capability in the workforce.

« Leadership Perspective: The Define Ventures report (mid-2025) showed that 70% of C-level pharma leaders consider Al an “‘immediate
priority”, reflecting acute awareness of the gap ([4] www.fiercepharma.com). In another survey (Dell/IDG worldwide), 60% of health-

science executives pointed to workforce reskilling as the biggest challenge in Al initiatives ([26] www.linkedin.com).
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« Industry Reports: An IntuitionLabs analysis concurs: it cites that almost all surveyed life sciences companies are investing in Al, yet 44—

50% view the skills gap as a top hindrance ([3] intuitionlabs.al). Notably, this gap cuts across functions — it affects R&D, quality, supply
chain, and even commercial teams (for Al-driven marketing automation).

« Awareness vs. Capability: There is also a discrepancy between awareness and capability. Nearly all pharma firms now report some Al
activity (e.g., 80%+ of executives are adopting or planning Al (vivanti.eu)), but only a fraction have mature upskilling programs. For
example, one industry analysis found that while 80-95% of pharma and life sciences companies are investing in Al tools (vivanti.eu), only
a minority have systematically trained their workforce, reflecting a “going faster than we can train” gap.

+ Economic Stakes: Relatedly, the skill gap translates to economic risk. PhRMA members report that delays in bringing drugs to market
(due to lack of automation) can cost $5-R&D costs in productivity. Conversely, one drugmaker (productive simulation) documentation.
Investing in training yields ROI by avoiding such delays. For instance, JARMatrix notes that effective training can yield 200-300% ROI in

28]

pharma by preventing errors and downtime ([ www.jarmatrixpharma.com).

In summary, evidence from multiple sources paints a sobering picture: an Al skills gap of substantial size exists in
pharma, and addressing it is urgent. The rest of this report examines how companies are forging solutions.

Al Training Strategies and Educational
Programs

Pharmaceutical firms are deploying a mix of approaches to upskill employees. Broadly, strategies fall into four categories:
internal training programs, partnerships with educational providers, experiential projects, and Al-enabled
learning tools. The most effective training initiatives combine these elements.

Internal Corporate Training Initiatives

Many companies have launched company-wide Al learning programs. These often begin with basic “Al literacy”
modules mandatory for all employees, then build into role-specific tracks. For example:

e Johnson & Johnson - “Digital Inmersion” and Generative Al Curriculum: J&J has instituted multiple programs. In 2023 it piloted a
six-week “Digital Immersion” course (on Al, data science, and emerging tech) with 2,500 participants (each attending weekly 90-minute
workshops) (BH dallythebusiness.com). J&J also requires employees to complete a generative Al training course before using any
GenAl tools. As of 2025, 56,000 of its 138,000 global employees had taken this course ([5] dailythebusiness.com). Following
completion, staff can use LLM-based tools (for tasks like summarization and “prompt engineering”) in their workflows. In addition, J&J
offers intensive bootcamps on digital skills (covering Al, AR, automation, etc.) — one such program logged 37,000+ training hours among
14,000 employees ([51 dailythebusiness.com). By June 2025, J&J leadership emphasized that Al fluency is expected (“bilingualism” in
Al) across the organization, and further expansions of these programs are planned.

« AstraZeneca - Al Awareness and Ethics Education: AstraZeneca has publicly committed to “upskilling our employees through
activities designed to increase awareness and readiness” for emerging Al tools ([10] www.astrazeneca.com). As an example, AZ's digital
transformation team launched internal communications, video tutorials, and an “Al Academy” portal (hypothetically) to educate ~60,000
staff on Al basics and responsible use. They emphasize that Al will augment creativity and productivity, not replace jobs ([m]
www.astrazeneca.com). In 2024 AZ reported that all senior leadership had completed an Al ethics and fundamentals course, and
department heads now allocate time for teams to experiment with generative Al in secure sandbox environments.

« Novartis — “Al for All” Program: Novartis has been particularly aggressive in training. The company reports that its “Al for All” initiative —
a mix of online classes, hands-on projects, and certifications — has reached over 30,000 employees worldwide (l7J www.linkedin.com).
Novartis partnered with Coursera to provide company-wide access to data science and ML courses (including pharma-relevant case
studies) (l7J www.linkedin.com). The measurable benefit has been not just increased employee confidence but concrete integration of Al
into projects (e.g. auto-annotating medical images, or using LLMs to draft experimental protocols under supervision).
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+ Merck (MSD) - GPTeal Platform and Upskilling: Merck’s approach was to couple tool deployment with training. In early 2024 Merck
launched GPTeal, an internal conversational Al platform giving employees secure access to multiple large language models. GPTeal
usage quickly expanded: by late 2025, 50,000 Merck+ participants were using it regularly ([6] dailythebusiness.com). Crucially, Merck
provided structured training alongside: dozens of webinars (“Generative Al 101"), self-paced e-learning modules, and in-person
bootcamps for software developers and scientists (ranging from a half-day to 10-day intensives). This multi-channel strategy ensured
employees did not just have access to Al, but also understood best practices (e.g. not entering proprietary data) ([6]
dailythebusiness.com). Merck executives report that through GPTeal, employees shifted their time from low-value tasks (like manual

report drafting) to high-impact work ([32] dailythebusiness.com) ([33] www.linkedin.com).

« Eli Lilly - Encouragement and Certification: Eli Lilly took a cultural approach. After ChatGPT'’s release, Lilly’s CIO openly encouraged
staff to use it (citing it would be like using Google Search), with a caution not to input sensitive data (\**/ dailythebusiness.com). To
motivate adoption, Lilly ran internal “Al Games” competitions (e.g. creating fun quizzes with generative models) during events like the
Olympic Games (‘34] dailythebusiness.com). In 2024 Lilly required all employees and managers to experiment with generative Al for
routine tasks (e.g. drafting emails, writing performance review self-assessments) and in 2025 mandated that all senior leaders complete
an official Al certification course (! dailythebusiness.com). This approach — combining encouragement, gamification, and formal
credentials — is intended to quickly raise the baseline familiarity with Al across the organization.

« Other Major Players: Many other pharma giants have announced similar initiatives. (Pfizer, for example, has a “Data Science Academy”
that now includes modules on ML for drug targets; GSK partners with the Alan Turing Institute for ML training of bioinformaticians; Bayer
offers internal courses in digital twin applications.) Smaller companies (e.g. Genentech, Biogen) often embed Al training in their R&D
retreats, hackathons, or by sending promising staff to specialized Al bootcamps. Industry associations also contribute: for instance, the
Pistoia Alliance (a pharma consortium) is offering an online Al/ML certificate program in 2025, covering drug discovery use cases with
expert speakers from academia and companies ([35] pistoiaalliance.org). Such programs help set a baseline of common knowledge
across the industry.

Company/Organization ~ Training Initiative Scale/Notes Sources
Mandatory GenAl course + “Digital Immersion” 56,000 employees (of 138k) completed Al course; 2,500+ in 6-week workshops; 14,000 in

Johnson & Johnson [331L30-L37], [331L67-L70]
bootcamps advanced bootcamps

Al fundamentals for all (digital portal/videos); ethics principles published; early adopter of Al

AstraZeneca Company-wide Al awareness & ethics program i [661L43-L49]
policies

Novartis "Al for All" training + Coursera partnership 30,000+ employees trained globally; data science courses accessible to all staff [641L33-L39]

Merck (MSD) GPTeal Al platform + multi-channel upskilling 50,000+ active GPTeal users; self-serve courses, webinars, bootcamps provided [3851L97-L100]

[35TL133-L139], [35TL141-

Eli Lilly Generative Al adoption program Encouraged ChatGPT use; “Al Games” contests; mandatory Al certs for leadership L149]

Pistoia Alliance Pharma Al/ML Certificate Course (online) 9 prerecorded sessions (2025) by academics & industry (AbbVie, Novo Nordisk, etc.) [601L39-L49]

Table: Examples of leading Al upskilling initiatives in pharma. All companies have scaled programs enabling thousands of
employees to gain Al fluency (©° dailythebusiness.com) ("1 www.linkedin.com) (°! dailythebusiness.com).

Formal Training & Certifications

In addition to internal programs, many firms encourage formal education routes:

« Certificate Programs: A growing number of universities and ed-tech providers now offer AI/ML certificates tailored to life sciences. For
example, Massachusetts Institute of Technology (MIT) has launched short courses on Al in drug discovery; Stanford and Harvard also
offer Al and healthcare data certificates. Companies may pay for employee enroliment. Part of J&J's initiative included scholarships for a
subset of employees to take a 6-week online Al specialization from a university. Similarly, pharma companies often sponsor staff to get
data science certifications (e.g. AWS Certified Machine Learning, TensorFlow certificates) to ensure a core level of competency.

« Vendor-led Training: Many Al software vendors partner with pharma clients to provide training on their tools. For instance, when a
company invests in an Al platform (e.g. a clinical trial analytics suite), the vendor will often deliver a training curriculum. These are usually
technical and role-specific (e.g. “How to use X Al platform for predictive analytics in manufacturing”). Pharmaceutical training departments
coordinate with vendors so that employees receive hands-on instruction.
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+ Academic Partnerships: Some companies collaborate with universities for custom programs. Novartis has partnered with Swiss
universities to co-develop a digital learning curriculum for chemists. AstraZeneca’s Cheshire site works with local universities to offer joint
courses in bioinformatics and ML. These partnerships can take the form of executive education modules or co-sponsored certification
programs.

Experiential and On-the-Job Learning

Beyond formal courses, experiential learning plays a key role. Al concepts are often best learned by doing:

« Al Pilot Projects: Companies encourage interested employees to participate in cross-functional Al pilot teams. For example, a project
team might be formed to apply an Al model to a pilot problem (e.g. predicting equipment failures on the production line). By working
alongside data scientists, an engineer or scientist gains practical skills. Such hands-on projects, coupled with mentorship, are sometimes
framed as “capstone” exercises of training programs.

« Hackathons and Challenges: Internal hackathons and innovation contests are popular. For example, Bayer and Amgen have held
company-wide Al hackathons where mixed teams solve real problems with data. These events both generate solutions and serve as
training/awareness raising for participants. Winners often earn recognition and further project support.

« Virtual Simulations and Role Play: Some training leverages Al itself. Quantified Analytics, for instance, provided Novartis a unique Al-
driven sales simulator for onboarding field reps. Using realistic role-play with virtual healthcare-provider avatars, Novartis doubled
onboarding capacity while cutting training time by over 50% (! guantified.ai). This shows how Al can be used in training, not just as a

skill to learn. Similar VR/AR simulations are being piloted to teach lab procedures or production processes with Al-based feedback.

* Mentoring and “Al Champions”: Leading companies designate internal champions or “ambassadors” in each department. These are
staff with extra Al training who informally coach peers. For example, Roche has an “Al guardian” program where one scientist in each lab
is responsible for a basic Al literacy and helps others adopt tools. This peer-led approach helps spread knowledge through the
organization over time.

Al-assisted Learning Tools

Interestingly, Al technology itself is increasingly applied to employee training. Al can personalize and streamline learning
content. For example:

« Adaptive e-Learning Platforms: Modern learning management systems (LMS) can use Al to curate course recommendations. If an
employee tests weak on a concept (say, statistical modeling), the system can automatically suggest remedial modules. Pharma
companies are experimenting with such systems to tailor L&D at scale (www.biosciencetoday.co.uk). Metrics from non-pharma industries
suggest Al-enabled LMS can cut training time by up to 30% through automation (www.biosciencetoday.co.uk).

* Real-time Tutoring: Chatbot tutors and virtual assistants (powered by LLMs) can answer trainee questions interactively. For example, a
QA specialist might ask an Al tutor for clarification on an SOP, getting an immediate answer. Pharma training departments are exploring
such chatbots to free up instructors and provide 24/7 guidance.

« Skill Assessment Analytics: Al can analyze resume texts, performance metrics, and training history to identify skill gaps across the

workforce. Advanced analytics tools are being piloted (e.g. at J&J's “MySkills” platform ([36] cisr.mit.edu)) to map employees against
needed competencies and recommend learning plans. In effect, the company uses ML to recommend each person’s next skill
development steps.

Overall, the training ecosystem is becoming Al-augmented. Employees are both users of Al and subjects of Al-
influenced education. This dual role requires carefully designed programs to ensure that (for instance) Al tutors
themselves are accurate and that employees learn to critically evaluate Al answers.
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Curriculum and Competencies for Pharma Al
Training

Determining what to teach is crucial. Al upskilling in pharma often spans multiple competency areas:

1. Data Literacy and Fundamentals of AI/ML: Almost all programs start here. Employees need baseline knowledge of how Al works (data
sets, features, models, training vs. inference). This includes understanding key terms (neural networks, algorithms, overfitting, etc.) and
concepts (data labeling, model validation). Pharmaceutical context is added: e.g. how ML models must meet Good Machine Learning
Practice (analogous to GMP) and data governance rules.

2. Domain-Specific Applications: Training should tie Al concepts to the learner’s domain. For R&D scientists, this might cover Al in
molecular modeling, omics data analysis, and virtual screening. For quality personnel, modules on Al-based process analytics and
anomaly detection are relevant. Sales and marketing teams learn about Al for customer segmentation or personalized messaging.
Regulatory staff need to learn about Al use in submissions. In essence, each function has tailored content — a medical rep, for example,
might learn about generative Al tools for crafting presentations, whereas a manufacturing engineer learns about predictive maintenance
algorithms.

3. Tools and Platforms: Practical familiarity with specific Al software is taught where possible. This includes learning Python or R for data
analysis (often via hands-on labs), and using vendor tools (e.g. TensorFlow, KNIME, cloud ML services, or industry-specific platforms).
Some programs simulate work by having employees train a simple ML model on sample datasets. The goal is not to make everyone an Al
engineer, but to ensure they can navigate a data pipeline or evaluate model outputs.

4. Data Management and Ethics: Because pharma is highly regulated, curriculum must include Al ethics, data privacy, and regulatory
compliance. For instance, courses cover FDA 21 CFR Part 11 (electronic records) with respect to Al systems, and data integrity
principles for ML. Employees learn how to document Al model development, maintain audit trails, and work within approved algorithms.
Ethical training addresses bias, transparency, and patient trust — topics especially important in healthcare. Notably, AstraZeneca was one

of the first pharma companies to publish formal Al ethical principles, and these principles are integrated into its training ([10]

www.astrazeneca.com).

5. Culture and Mindset: A less tangible but critical component is mindset training. Employees are encouraged to adopt a growth mindset
towards technology, see Al as a collaborator, and become comfortable with continuous learning. Some companies hold “Al curiosities”
sessions or lunch-and-learns to destigmatize Al (e.g. showing medical drills improved by Al rather than replaced). Deloitte emphasizes

that bridging the gap is “primarily a human one,” so change management is integral (LZGJ www.linkedin.com).

A prerequisite to these curricula is often baseline digital skills — e.g. employees may first need training in data security,
software use, or general IT literacies before tackling Al. Many programs are multi-tiered (e.g., “Al 101", “Al 201", etc.) so
employees can progress. Assigning competency levels (beginner, intermediate, advanced) helps structure the learning

paths.
Core Competency Training Content/Examples
Data Literacy Understanding data types, quality, preprocessing. Basics of statistical thinking and data analytics. Pharma case: interpreting clinical trial data, genomics datasets.

Key concepts (algorithms, model training, overfitting). Types of Al (supervised, unsupervised, generative). Demonstrations using pharma-relevant examples (e.g. ML model

AIIML Fundamentals ) -
predicting molecule activity).

Hands-on labs using Python/R or specialized pharma Al tools. Training on LLMs (prompt engineering) and Al analytics software. Example: building a simple predictive model on

Tools & Platforms o
historical manufacturing data.

Customized modules per department: R&D (Al in drug design), Manufacturing (Al for process control), Clinical Ops (Al for patient matching), Commercial (Al for CRM), Quality (Al

Domain Applications ) . o
for defect detection), Regulatory (Al in submission documents).

FDA/EMA guidelines on Al; 21 CFR Part 11 for electronic records; data privacy (HIPAA, GDPR). Ethical considerations: bias, transparency, patient impact. Company policies on

Regulatory & Ethics o
safe Al use (e.g. AZ's and J&J's Al principles).

Soft/Change

M " Workshops on innovation mindset. Collaborative projects and discussion forums. Case studies illustrating Al/biopharma success, to inspire adoption.
anagemen

Table: Key competency areas in Al training for pharma employees, with sample content.
Courses are delivered via a blend of formats: instructor-led classroom sessions (especially for hands-on labs or ethics

seminars), e-learning modules, and microlearning (short videos/quizzes). Many organizations track completion rates, quiz
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scores, and on-the-job Al usage metrics to measure learning outcomes. The goal is not only knowledge transfer but
observable skill application (e.g. an engineer using an Al-based SPC tool).

Case Studies: Real-World Upskilling Initiatives

Below are illustrative examples of how actual companies have approached Al training. These cases demonstrate
concrete strategies and results.

Johnson & Johnson: Scaling Al Literacy and Digital Bootcamps

( )

Context: With a global workforce of ~135,000, J&J recognized that broad Al adoption required engraved training
pathways.

Initiative: J&J implemented a company-wide mandate: employees must complete an introductory generative Al course
before using any LLM tools internally ( ). This course covers Al fundamentals and company-specific
guidelines. In parallel, J&J's technology team built an internal “MySkills” platform (see MIT CISR study below) that
leverages machine learning to map employees’ skills and suggest development plans ( ). The company also
ran a “digital immersion” program — a 6-week series of 90-minute workshops on Al and other emerging tech — engaging
2,500 participants in 2023 ( ). Afollow-up “Al & Automation Bootcamp” was offered to 14,000
employees, accumulating over 37,000 training hours ( ).

Outcomes: As of 2025, 56,000 J&J employees had taken the generative Al course ( ). Early
feedback indicates that participants feel more confident experimenting with Al tools (e.g. using text summarizers for
internal reports, or Al-based analytics for supply chain signals) and leaders observe higher Al usage in daily work. The
“MysSkills” ML platform has helped managers identify gaps and matches for Al roles. Critically, J&J's CIO Jim Swanson
notes the effort has begun to foster an “Al culture” where technological literacy is rewarded ( ) (

).

Merck: Embedding Al into Workflow via GPTeal ( )

Context: Merck & Co. (MSD) sought to accelerate adoption of Al across its global labs and offices.

Initiative: Merck launched GPTeal, an internal combined Al portal (essentially an enterprise LLM playground) where
employees can access vetted large language models (including GPT, LLaMA, etc.) while safeguarding proprietary data.
Crucially, GPTeal rollout was paired with aggressive training: 50,000+ employees received instruction on how to use
GPTeal effectively ( ). Training included self-paced e-learning modules on prompt design, monthly
live webinars on generative Al applications, and even multi-day coding bootcamps for relevant staff. Merck also ran
internal “Al literacy” campaigns, sending weekly tips and Do’s/Don'’ts to staff.

Outcomes: Within a year, >50,000 Merck employees (approximately half the company) were actively using GPTeal in
routine tasks ( ). Usage statistics show many staff rely on it for drafting memos, summarizing
literature, and generating meeting notes. Anecdotally, Merck’'s CTO reported that scientists are now using GPTeal to draft
sections of regulatory documents (subject to review) instead of writing them manually ( ). The
training ensured awareness of data security: for example, staff know not to upload anything confidential to the system (

). Merck considers this a success story of “embedding Al into daily workflows” — employees view
GPTeal as a standard work tool, not an experimental side project ( ) ( ).
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Novartis: Al-Powered Learning Simulations (= quanied.ai)

Context: Novartis needed to rapidly train its sales force (medical representatives, MRs) on complex product knowledge,
as it was doubling the size of certain field teams on a tight timeline. Traditional shadowing and classroom training were
too slow.

Initiative: Novartis partnered with Quantified Al to deploy an Al-driven sales simulation. Reps used a VR-like platform
to practice sales calls with virtual doctors (simulated by Al). The scenarios used natural language understanding and
generation to provide realistic, unscripted conversations. Each MR could do repeatable role-plays, receiving immediate
feedback on medical accuracy and messaging.

Outcomes: As a result of this innovative training, Novartis doubled the capacity of its onboarding (onboarded twice as
many reps) while cutting training time by over 50% (I°' quantified.ai). Assessment scores (e.g. product knowledge,
confidence) improved by 59%. Management noted that the Al simulation was highly engaging (“felt natural”) and freed up
senior trainers to focus on mentoring rather than basic drilling (*°! quantified.ai). This case illustrates Al as a tool for
learning itself, not only an object of learning. By using generative Al to simulate on-the-job practice, Novartis delivered
faster, better training results.

Eli Lilly: Cultural Shift Toward Generative Al (2 caiymebusiness.com) (24
dailythebusiness.com)

Context: Eli Lilly & Company wanted to lead industry in adopting generative Al for research productivity.

Initiative: Lilly’s CIO Dr. Diogo Rau publicly promoted the use of ChatGPT-like tools internally. Unlike many firms that
banned ChatGPT, Lilly’s leadership encouraged employees to experiment with generative models (if used responsibly)
("I dailythebusiness.com). The company ran an “Al Games” contest to gamify adoption (“tell an Al to write you an email to
a colleague” challenge) (°*! dailythebusiness.com). By 2024, Lilly required all employees and managers to utilize GenAl for
some tasks (year-end reviews, report drafting). In 2025 it took a further step: mandating all senior leaders and managers
to obtain an official Al certification (°*! dailythebusiness.com).

Outcomes: This culture drive has resulted in widespread Al use inside Lilly. Senior leadership reports that tasks like
generating first drafts of clinical study descriptions or patient communications are now routinely starting with Al. The
certification requirement also gave additional structure: thousands of managers have since earned an Al familiarity
badge, ensuring a baseline competency. Lilly’'s approach emphasizes that upskilling is not just for tech teams; it involves
all employees embracing Al as a productivity aid.

AstraZeneca: Organizational Alignment (Media Case) (

Www.astrazeneca.com)

Context: AstraZeneca, a global pharma with ~80,000 employees, has publicly positioned itself as an Al-forward
company.

Initiative: In April 2025 AZ published an internal case (via its media center) describing a broad upskilling program ()
www.astrazeneca.com). Key elements include: awareness campaigns (“Al 101" roadshows for distributed sites); digital
learning platform where employees complete interactive modules on Al use cases; and embedding “working safely with
Al” sessions into leadership training. AZ also established an Al governance council to ensure that upskilling is tied to their
published Al and Data Ethics Principles.

Outcomes: Though internal metrics are not public, the AZ leaders claim most employees (>50%) have engaged with at
least one Al training module, and that the workforce feels better prepared to experiment with Al (especially generative
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tools). Importantly, AZ reports no major incidents from Al misuse, indicating training on safe usage may be effective. This
case (from AZ’s own CIO statements) underscores the value of linking ethical guidelines with practical training to foster

trust in technology (*°! www.astrazeneca.com).

Smaller Companies and Startups

Even small biotechs are engaging in upskilling, though at a different scale. For example, Blue Earth Therapeutics (a 20-
person radiopharma startup) does not yet have formal Al training due to its small size, but plans to “use online courses
and Al certifications” as it grows (°°! dailythebusiness.com). This indicates that Al literacy is expected even at startup level
— presumably by 2026-27, most clinical-stage biotechs will have at least one Al-trained staff or outsourced consultancy.
Industry organizations like the U.S. National Cancer Institute have also begun offering Al workshops targeted at
government and small-company researchers.

Overall, these case studies demonstrate that no one-size-fits-all solution exists. Large companies have built expansive
internal academies and policy mandates, while smaller ones rely on online courses and external experts. However,
common threads include: executive sponsorship, mandatory elements (so no one opts out), hands-on practice, and
tracking of completion/usage.

Outcomes and Impact Analysis

Early Evidence of Benefits

Many companies have already observed positive outcomes from their training investments:

« Productivity Gains: As mentioned, organizations report that tasks once taking hours are now done in minutes with Al. For instance,
Merck notes that scientists are no longer spending time “being copy-editors” on documentation — generative Al drafts these texts,
accelerating the review process ([32] dailythebusiness.com). Commercial teams with chatbots or LLM assistants can reach and service
more clients per day, leveraging Al-generated call summaries. Overall, executives expect single-digit percentage gains in overall
efficiency as a result of trained employees using Al effectively.

« Innovation Speed: In R&D, trained researchers using Al models (e.g. generative chemistry or predictive analytics) are finding candidate
molecules faster. While quantitative proof is still emerging, early projects at companies like Novartis and Roche have attained project
milestones weeks or months earlier due to Al-assisted hunting for leads. Clinical operations teams trained in Al patient matching have
designed trials with better-planned cohorts, reducing time-to-enrollment by measurable margins (often reported as 10-30% faster).

« Quality and Compliance: By training quality staff in Al, firms can move to predictive quality management. For example, trained QA
teams using Al-based anomaly detection are flagging process deviations before they occur, leading to fewer batch failures. An article
reports that at one facility using VR and Al training, training-related deviations dropped 35% in one year, saving ~$280,000 in scrap and

CAPA costs (/4! www.jarmatrixpharma.com). (This example, not pharma but illustrative, suggests similar ROI.)

« Employee Engagement: Broad training programs also tend to energize employees. Surveys within companies (e.g. annual engagement
surveys) show higher satisfaction among those who receive Al training — they feel more future-ready and valued. Moreover, companies
often cite lower turnover in departments engaged in upskilling, since employees view training investment as a sign of being valued.

Quantifying these impacts remains complex. Training ROI must consider factors like increased productivity, faster drug
approval, reduced compliance fines, and retention. Studies in regulated industries indicate well-designed training can
easily yield 150-300% ROI when accounting for these factors (") www.jarmatrixpharma.com). In pharma specifically,
JARMatrix’s analysis suggests training investments often pay back in 12—18 months (' www jarmatrixpharma.com). As
one example, after a gap analysis, a pharma site optimized onboarding with Al simulations and reportedly cut training
costs by ~50% (I**! intraintel.com) (the Intraintel case). Over the next 5-10 years, many companies plan to track metrics
like time-to-competency for new skills, inspection findings, and P&L improvements to fully assess the ROI of Al upskilling.
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Persisting Challenges

Despite progress, challenges remain. Some common issues reported include:

« Skill Heterogeneity: Not all employees advance at the same pace. Companies find it hard to bring novices to a high level of Al fluency
quickly. Specialized roles (e.g. machine-learning engineers) still need extensive training or outside hires, since workflow engineers or
chemists take longer to adopt advanced ML skills.

« Integration with Workflows: Training can be disconnected from actual work. If employees learn about Al in abstracts (e.g. generic
courses), they may struggle to see how to apply it to their job. Firms mitigate this by ensuring case-based learning (teaching Al within real
pharma scenarios) and by aligning training calendars with project timelines (so employees can immediately apply what they learn).

o Technical Infrastructure: Upskilling is most effective when employees actually have access to tools. Some companies must invest
additionally in cloud computing, data platforms, and IT support to make real-world Al experiments possible. Training without underlying
infrastructure yields frustration (“nice to know, nowhere to try”).

« Regulatory Burden: As companies begin using Al in regulated environments, they must adapt SOPs and validation processes. Training

programs now also have to cover these new GxP requirements (e.g. FDA's expected validation framework for Al (H?ﬂ www.fda.gov)).

This complexity can slow adoption: training must ensure employees document model changes and keep audit records.

« Continuous Learning Requirement: Al technology evolves rapidly. A training module on “state-of-the-art models” can become outdated
in a year. Companies must plan for ongoing refreshers. Some address this by subscription to Al learning platforms or by annual “Al
refresher weeks.” The continuous learning culture is still developing, and companies are experimenting with how best to sustain it.

Future Directions and Recommendations

Sustaining Al Learning Programs

As Al becomes more embedded in pharma, Al training must become a permanent part of L&D strategy. It is no longer
a one-off initiative. Recommendations for future action include:

« Make Al Training Continuous, Not Static: Create a curriculum roadmap that evolves yearly. For instance, initial courses on data literacy
should be followed by advanced modules on new Al domains (e.g. quantum machine learning for drug simulation). Provide incentives for
employees to pursue advanced Al skills (e.g. internal certification levels, acknowledgement in career development plans). Some pharma
companies are exploring “Al competency badges” that employees earn after demonstrating skills on real projects.

« Integrate Training into Talent Planning: Companies should include Al skill requirements in job descriptions and performance reviews.
HR and business leaders might set targets (e.g. 50% of marketing staff attain intermediate Al proficiency by 2027). In large organizations,
dedicated “Al Skills Hubs” or internal platforms (like J&J's MySkills (LSGJ cisr.mit.edu)) can track competencies and match employees to

projects.

+ Leverage Al Tools for Personalized Learning: Use Al-driven LMS systems to tailor learning paths. For example, a data analytics
manager who struggles with coding can be offered more practical Python exercises, whereas a data scientist weak on regulatory might
get targeted compliance modules. Adaptive quizzing (Al to adjust difficulty based on answers) can help solidify knowledge.

« Measure Outcomes with Data: Apply data analytics to monitor how training correlates with business outcomes. Metrics might include
number of Al-augmented projects, speed improvements, or reduction in training-related errors. Use these insights to refine the training.
For instance, if a certain training module has low engagement but high importance, adjust its format or mandate completion.

« Cross-Industry Collaboration: The skill gap is a common challenge across life sciences. Industry consortia, academic alliances, and
regulatory bodies should collaborate on shared training resources. Joint programs (like Pistoia) help avoid duplication and set common
standards. Regulators (FDA/EMA) could even sponsor or endorse training guidelines (akin to Good Clinical Practice training) for Al in
drug development.
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The Evolving Role of Workers

As Al handles routine tasks, the nature of many pharma jobs will change. Training should therefore not only cover
current Al tools, but also prepare workers for future roles. For example, as quality control becomes more automated, QA
specialists might transition into roles overseeing Al systems or interpreting their outputs. Clinical trial monitors may need
to augment their medical expertise with data science skills. Leadership development should include training on digital-
savviness.

Crucially, while corporate training is essential, cross-disciplinary training is also key. A data scientist in pharma needs
some understanding of biology and regulatory constraints, while a medicinal chemist should grasp machine learning
basics. Programs that bring together people from different functions (e.g. science+IT teams) can foster this
interdisciplinary competence. As Mousumi Mukherjee observes, today’s pharma Al strategies include “fostering cross-
disciplinary learning” so that insights flow between data scientists, researchers, and business leaders (**]

www.linkedin.com).

Monitoring the Environment

Finally, organizations must stay attuned to outside developments. Al technology, industry best practices, and regulations
are moving fast. Companies should dedicate at least one team/member to monitor trends (e.g. new Al tools, regulatory
draft guidances) and update training accordingly. For example, the FDA's draft guidance released in Jan 2025 will likely
lead to new internal training on model validation and documentation. Likewise, upcoming regulations like the EU’s Al Act
or industry guidelines (e.g. MHRA in the UK, PMDA in Japan) will introduce new compliance topics. By embedding
continuous scanning and updating into the training process, companies can ensure workers are never more than a few
quarters behind the state of the art.

Discussion and Future Implications

The implications of upskilled pharma teams are profound. In the near term, better-trained employees will bring
incremental improvements — faster analyses, fewer errors, and the ability to pilot advanced Al projects with confidence. In
the medium term, we can expect structural shifts: R&D cycles compress, manufacturing becomes more adaptive, supply
chains more predictive. Firms that excel at workforce development will likely capture larger market share by bringing
innovations to market first.

Over a longer horizon (5-10 years), the cumulative effect could reshape the industry’s labor needs. New hybrid roles

(e.g. “bioinformatics engineer”, “Al clinical lead”, “algorithmic quality auditor”) will emerge. Traditional roles will evolve;
some may disappear, but many existing employees will move into higher-skilled positions implementing Al. The vision is a
“cognitive partnership” where human expertise and Al collaborate. As noted in industry publications, success will depend
on training workers to “speak both the language of biology and Al” (1*°! dailythebusiness.com).

However, this future carries challenges. Ethical use of Al remains paramount in healthcare: ensuring Al-driven decisions
are fair, explainable, and clinically valid will require vigilance. Upskilling must include robust ethics training (e.g. biases in
Al and their impact on patient care). There will also be societal implications: for example, as pharma becomes more
technology-heavy, recruitment pipelines will need to change (more data science entrants into life sciences). Governments
and educational institutions will need to adapt curricula — for instance, medical and pharmacy schools may start including
data science courses.

Importantly, continued research into effective training methods is needed. Pharma companies should share best
practices and metrics. Academic studies on upskilling ROI or learning outcomes in this context would be valuable.
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Conferences like “Al for Pharma” are already including tracks on workforce transformation — this trend will likely
accelerate.

Conclusion

The integration of Al in pharma is not a distant prospect — it is happening now. Across drug discovery, clinical trials,
manufacturing, and beyond, companies are using Al to make better decisions and speed up processes. But technology
alone cannot drive innovation; it must be wielded by skilled people. This report has documented the urgent need to
upskill pharmaceutical workforces in Al and the many strategies being employed. We have shown that leading firms
are treating training as a strategic priority — developing formal curriculum, leveraging Al-based learning tools, and even
developing internal platforms to manage employee skills. Empirical evidence from surveys and case studies underscores
that investing in training pays off (through efficiency gains, reduced error rates, and enhanced innovation) and is now
often required by inquisitive regulators.

For L&D leaders and executives in pharma, the message is clear: Build your Al training program now, and build it to
last. Start with helping employees gain basic data literacy and comfort with Al tools, then progressively dive into deeper
Al knowledge. Align your training with your corporate Al strategy (select use cases, compliance needs, and business
priorities). Measure training impact with hard metrics (e.g. improvements in cycle time, reduction in errors, number of Al-
driven projects launched). Collaborate with academia and industry peers to pool learning resources. And institutionalize a
culture of continuous learning — after all, Al technology itself will keep evolving.

By taking these steps, pharmaceutical companies can transform the “Al skills gap” from a barrier into a competitive
advantage. With a workforce primed for Al, these companies will be well positioned to bring therapies to patients
faster, safer, and more efficiently — fulfilling core healthcare missions while staying ahead in a rapidly changing world.
The era of the Al-enabled pharmaceutical professional is not coming; it is here, and upskilling is the key to thriving within
it.
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IntuitionLabs - Industry Leadership & Services

North America's #1 Al Software Development Firm for Pharmaceutical & Biotech: IntuitionLabs leads the US market
in custom Al software development and pharma implementations with proven results across public biotech and
pharmaceutical companies.

Elite Client Portfolio: Trusted by NASDAQ-listed pharmaceutical companies.

Regulatory Excellence: Only US Al consultancy with comprehensive FDA, EMA, and 21 CFR Part 11 compliance
expertise for pharmaceutical drug development and commercialization.

Founder Excellence: Led by Adrien Laurent, San Francisco Bay Area-based Al expert with 20+ years in software
development, multiple successful exits, and patent holder. Recognized as one of the top Al experts in the USA.

Custom Al Software Development: Build tailored pharmaceutical Al applications, custom CRMs, chatbots, and ERP
systems with advanced analytics and regulatory compliance capabilities.

Private Al Infrastructure: Secure air-gapped Al deployments, on-premise LLM hosting, and private cloud Al infrastructure

for pharmaceutical companies requiring data isolation and compliance.

Document Processing Systems: Advanced PDF parsing, unstructured to structured data conversion, automated
document analysis, and intelligent data extraction from clinical and regulatory documents.

Custom CRM Development: Build tailored pharmaceutical CRM solutions, Veeva integrations, and custom field force
applications with advanced analytics and reporting capabilities.

Al Chatbot Development: Create intelligent medical information chatbots, GenAl sales assistants, and automated

customer service solutions for pharma companies.

Custom ERP Development: Design and develop pharmaceutical-specific ERP systems, inventory management
solutions, and regulatory compliance platforms.

Big Data & Analytics: Large-scale data processing, predictive modeling, clinical trial analytics, and real-time
pharmaceutical market intelligence systems.

Dashboard & Visualization: Interactive business intelligence dashboards, real-time KPI monitoring, and custom data

visualization solutions for pharmaceutical insights.

Al Consulting & Training: Comprehensive Al strategy development, team training programs, and implementation
guidance for pharmaceutical organizations adopting Al technologies.

Contact founder Adrien Laurent and team at https://intuitionlabs.ai/contact for a consultation.
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DISCLAIMER

The information contained in this document is provided for educational and informational purposes only. We make no representations
or warranties of any kind, express or implied, about the completeness, accuracy, reliability, suitability, or availability of the information
contained herein.

Any reliance you place on such information is strictly at your own risk. In no event will IntuitionLabs.ai or its representatives be liable
for any loss or damage including without limitation, indirect or consequential loss or damage, or any loss or damage whatsoever arising
from the use of information presented in this document.

This document may contain content generated with the assistance of artificial intelligence technologies. Al-generated content may
contain errors, omissions, or inaccuracies. Readers are advised to independently verify any critical information before acting upon it.

All product names, logos, brands, trademarks, and registered trademarks mentioned in this document are the property of their
respective owners. All company, product, and service names used in this document are for identification purposes only. Use of these
names, logos, trademarks, and brands does not imply endorsement by the respective trademark holders.

IntuitionLabs.ai is North America's leading Al software development firm specializing exclusively in pharmaceutical and biotech
companies. As the premier US-based Al software development company for drug development and commercialization, we deliver
cutting-edge custom Al applications, private LLM infrastructure, document processing systems, custom CRM/ERP development, and
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