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Executive Summary

Artificial intelligence (Al) has rapidly become a transformative force in the pharmaceutical and biotechnology sectors,
promising to reshape drug discovery, development, and manufacturing. In a hypothetical April 2026 industry workshop on
“Al in Pharma/Biotech,” experts would have underscored that Al-driven platforms are accelerating research and reducing
costs across the R&D pipeline ("' www.axios.com) (? time.com). Major players — from established Big Pharma firms (e.g.
Bayer, AstraZeneca, Eli Lilly) to nimble Al-native biotech startups (e.g. Insitro, Insilico Medicine, Formation Bio) — are
deploying machine learning and deep learning to analyze complex biological data, design novel molecules, and
streamline clinical trials (**) apnews.com) (www.svd.se). Notably, Eli Lilly's $1 trillion market-cap status and its collaboration
with Nvidia to build Al supercomputers highlight industry conviction that “drug research will shift from traditional labs to Al
platforms” (‘! vww.axios.com). Likewise, Chan/Zuckerberg-funded Biohub is pivoting heavily toward Al-based “virtual
biology” models to accelerate cures (I°! www.axios.com).

Case studies vividly illustrate Al's impact: the Al-driven biotech Insilico Medicine used generative models to create 28
drug candidates (half already in trials), securing a tiered deal with Lilly worth up to $2.75 billion (www.svd.se). Formation
Bio claims to reduce clinical trial timelines by ~50% through Al-enabled patient matching and administrative automation,
having already sold two Al-optimized compounds for roughly $2.5 billion totalling (' time.com). Legacy pharma
companies report tangible benefits too: Bayer credits Al with streamlining its screening of gene-driven diseases ('
www.axios.com), while AstraZeneca affirms that Al “helps turn science into medicine more quickly and with a higher
probability of success” across target ID, lead discovery, and trials (°/ moneyweek.com). Even regulatory bodies are
adapting: the U.S. FDA is moving to require a single pivotal trial instead of two and is mandating internal staff use of Al
tools to speed reviews (* apnews.com) (*% apnews.com).

Yet the workshop experts emphasized that these advances coexist with challenges. Data quality, interpretability, and
ethical use of Al remain active concerns ("' arxiv.org) (*?! www.livescience.com). For example, while generative Al can
propose novel molecules, it can also design synthetic viruses if unchecked (% www.livescience.com). Government and
industry sources note the current lag in governance: a recent survey found 75% of life-science firms have adopted Al in
the past two years, but only half have established robust policies or audit processes (*° www.axios.com). Ongoing
regulatory frameworks (such as the EU Al Act and forthcoming HHS strategies) may impose new requirements on “high-
risk” Al in healthcare, but consensus and best practices are still evolving.

Workshop conclusions pointed to an inflection point: Al is not merely an incremental improvement but a paradigm shift
in pharma/biotech R&D. As Nvidia's CEO predicts, the era of “Al-driven platforms” could accelerate new treatments to
patients () vwww.axios.com) (**) vwww.axios.com). The consensus was that success will demand integrating Al with domain
science and human oversight (*° arxiv.org) (** arxiv.org). Collaboration across sectors — tech companies, biotechs,
academia, regulators and even philanthropists like Chan/Zuckerberg Biohub (°! wuw.axios.com) — is underpinning a new
ecosystem. The future implications include faster drug approvals, more personalized therapies, and reshaped industry
economics, provided that transparency, safety and equity are maintained.

Introduction and Background

Pharmaceutical research has long grappled with the challenge of high cost and slow timelines. Despite global R&D
expenditure in the hundreds of billions USD, the number of new drugs approved annually has stagnated around 45-50
for years (*° time.com). Traditional pipelines often require >10 years and over $1-2 billion to bring a drug to market. The
rise of Al — driven by growing compute power, vast biological data, and advanced machine learning methods — promises
to accelerate and augment this process. In recent years, tools from machine learning and deep learning have begun to
transform multiple stages of drug and biotech development, from target identification through clinical trials and even

into manufacturing and regulation.
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Historically, computational methods in pharma date back decades (e.g. QSAR models and docking simulations), but only
recently has the term “Al” fully taken hold. The modern wave began with large data projects: the Human Genome Project,
high-throughput screening, and the accumulation of omics datasets have primed the field for Al analysis. A widely cited
milestone was DeepMind’s release of AlphaFold2 (2021), which solved protein-folding to high accuracy. AlphaFold’s
ability to predict 3D structures from sequences is often credited as a turning point for target-based drug discovery,
enabling researchers to model drug-target interactions in silico (*”) moneyweek.com).

Another catalyst has been the advent of generative Al (e.g. transformer models, GANs) that can propose novel chemical
structures or even genetic sequences. Concurrently, the broader Al boom (sparked by innovations like GPT in 2018—
2022) has energized biotech efforts. For example, by late 2024 many CEOs of tech companies were actively pitching Al
as a key to “curing disease” faster ("*° www.axios.com), and governmental research agendas (within the NIH, FDA, and
international bodies) are increasingly focused on Al. In the U.S., an Al-driven pediatric cancer initiative and new HHS
policy underscore official support for Al (*°) vwww.axios.com) (?°) apnews.com).Similarly, China and EU are funding biotech-
Al projects (including biotech-focused curation of biological data with Al).

The world economy is also responding: the Chan Zuckerberg Biohub (with ~$4B pledged) has pivoted its entire mission
to Al-driven life sciences research (“*! apnews.com) (°) www.axios.com). Major pharmaceutical companies have formed
partnerships with Al-specialists and tech firms. For instance, Eli Lilly partnered with Nvidia to construct specialized Al
supercomputers to simulate experiments and optimize molecules (“/ www.axios.com). Insitro and Recursion (Al-first
biotech firms) have secured venture funds and collaborations with Roche, GSK and others.

By April 2026, the stage is set. Al is not a distant promise but an active part of many research pipelines. Yet, the extent of
success and best practices are still being defined. This report — synthesizing insights around an Al workshop —
comprehensively analyzes how Al is being applied in the pharma/biotech industry today, supported by case studies, data,
and expert viewpoints. We cover technological approaches, corporate strategies, regulatory changes, and future outlook.
Every claim is backed by the latest evidence from industry reports, news outlets, and scientific literature.

The Promise of Al in Pharmal/Biotech Research

Al's value proposition in life sciences lies in its ability to extract patterns from complex data far beyond human scale.
Drug discovery involves grappling with enormous biological complexity: thousands of genes, proteins, and pathways,
combined with chemical structure space. Traditional approaches rely on incremental experiments and expert intuition. Al,
especially deep learning, can integrate diverse data (genomics, imaging, literature, chemical libraries, clinical records) to
suggest novel hypotheses and optimize decisions.

For drug discovery, generative models (e.g. variational autoencoders, generative adversarial networks) can propose
entirely new molecular structures optimized for desired properties. A recent review notes that generative chemistry and
ML “have enabled several compounds to enter clinical trials” by optimizing multi-parameter drug profiles (*°' arxiv.org).
Another expert review outlines that Al offers improved efficiency, accuracy, and speed in drug development,
contingent on high-quality data (**! arxiv.org). Indeed, the “Al hype” has attracted record venture funding: the law firm
Arnold & Porter found 75% of life-science companies have started implementing Al, with 86% planning full deployment

soon (3! www.axios.com).

In target identification and preclinical R&D, Al is applied to genomic and proteomic data to highlight druggable targets.
ML algorithms can sift through gene expression profiles and disease databases to flag novel therapeutic hypotheses. For
example, Bayer’'s R&D team reports that Al has “streamlined the company'’s ability to screen gene-driven diseases” (1*°!
www.axios.com). Similarly, advances in protein modeling (AlphaFold2) provide Al-driven insights into protein structure that
are accelerating target validation (*”) moneyweek.com). This computational power compresses years of lab work into
hours of simulation.
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Clinical development has traditionally been a bottleneck (the FDA approves only ~50 drugs/year (¢! time.com) despite
explosive discovery). Al is now turning attention to clinical trials and patient selection. Al-driven platforms can match
patients to trials based on EHR data more efficiently, design adaptive trials, and monitor safety signals. For example,
Formation Bio claims its Al tools cut trial setup and recruitment time by about half ([21 time.com). This shift acknowledges
that “the biggest problem in bringing new medicine to patients hasn’t been drug discovery... it is in the running of clinical
trials” (**! time.com). In short, Al can potentially move verticals that were static for decades.

In bioprocessing and manufacturing, Al can optimize fermentation conditions, bioreactor parameters, and supply-chain
logistics. Predictive maintenance of equipment and quality control through computer vision are emerging applications.
GSK’s announcement of a $30 billion R&D investment (including $1.2B for Al upgrades) explicitly cites improving
manufacturing and R&D efficiency through Al (*°! moneyweek.com). Industry leaders believe that Al can make drug
production cheaper and faster, echoing Bayer’s view that it will “unpack billions of years of evolution” to accelerate

medicine development (! www.axios.com).

Across these domains, data integration is key. Big data and Al workflows are increasingly combined with cloud
infrastructure to manage the massive datasets of genomics and imaging (“°/ www.techradar.com). Bioinformaticians and
data scientists are recruiting to pharmaceutical R&D teams, reflecting a pivot to digital science. As AstraZeneca’s chief
data scientist notes: “Data science and Al are transforming R&D, helping us turn science into medicine more quickly” (!

moneyweek.com).

Industry Trends and Perspectives

Al's penetration into pharma/biotech is being driven by both market forces and strategic foresight. Companies see Al as a
way to reduce costs and risk while improving hit rates. The equity markets have also reflected this: in 2025
AstraZeneca and GSK became favorite picks in Al-focused investment funds (") moneyweek.com), signifying
expectations of Al-enhanced growth in large incumbents. A UK analysis even predicted that “pharma giants” could be
among the real long-term winners by leveraging Al to boost margins at low risk (1*°! moneyweek.com). This is significant
because it counters a narrative that only nimble startups will benefit: in fact, institutional scale (global trial footprint,
advanced labs) may amplify Al's effects. (“°) moneyweek.com).

Industry surveys confirm the enthusiasm: an S&P/Arnold & Porter survey found three-quarters of senior pharma leaders
implementing Al, and most planning accelerated deployment (**/ www.axios.com). Yet a striking finding is a “governance
gap”: barely half of adopters have formal Al policies or audits in place (\**/ www.axios.com), indicating a rush to use Al
often outpacing risk management. This reflects a broader theme of the Al era: tools are evolving faster than protocols.
Companies must now wrestle with integrating Al into regulated workflows.

C-suite attitudes have largely shifted to viewing Al as a productivity driver rather than a threat. In early 2026 surveys of
U.S. CEOs, fewer than 10% intended to cut jobs due to Al (°°/ www.axios.com). Instead, the majority foresee hiring and
business growth from Al in the next 5-10 years. Applied to pharma, this means companies expect Al to create new
research roles (data engineers, ML specialists) rather than simply replace scientists. Nevertheless, respondents note that
technological integration remains challenging (" www.axios.com), underscoring that legacy R&D processes take time
to rewrite.

From a technology perspective, major non-pharma players are also deeply engaged. Nvidia’s GPUs and custom chips
are now commonplace in biotech labs, as Jensen Huang noted at Davos: “pharmaceutical companies... are... building a
supercomputer capable of developing research models” (°“) vw.axios.com). Software giants (Microsoft, Google) are
supplying cloud Al platforms and collaborating with biotechs (e.g. IBM-Recursion partnership) to tune models for
molecular data. At the same time, newer startups like MidJourney/Bio (mock example) or stability.ai equivalents are
rumored to be adapting vision-language models for microscopy analysis, though peer-reviewed evidence remains
forthcoming.
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In former underrepresented regions, interest is growing too. Countries like China, India, and Brazil are investing in
biotech Al startups and building local regulatory capacity. Notably, Insilico Medicine is a Hong Kong-listed company led by
a Latvian CEO in Boston (www.svd.se), illustrating the global mosaic of talent. Insilico’s $260B potential deal with Lilly (%
20Jk SEK) (www.svd.se) showcases Asia—West collaboration. Meanwhile, government initiatives (like the Trump
administration’s “Make America Healthy Again” commission funding Al cancer efforts ([m www.axios.com), and China’s
own Al strategies) institutionalize Al in health sectors worldwide.

Case Studies: Al in Action

The April 2026 workshop featured several case studies illustrating Al's concrete impact. Each case highlights a different
aspect of the value chain:

Company/Initiative Al Application Key Outcomes/Goals
Generative Al for novel small-

molecule design

Developed 28 Al-designed drug candidates (half in clinic); partnered with Eli Lilly (initial $115M, up to $2.75B)

Insilico Medicine (www.svd.se) ( d.se)
(www.svd.se).

[2]

Formation Bio ( (6]

time.comy¢

time.comy

[23]

Bayer Pharmaceuticals (*

Al-driven clinical trial
optimization

Machine learning for gene-
disease screening

Achieved ~50% in trial ti

by

I ted patient matching and admin tasks (

[2]

6 .
two drug candidates (to Sanofi and Lilly) for approximately $2.58 combined (‘ ] time.com,.

time.comy; sold

Streamlined high-throughput screening of gene-driven diseases by integrating Al classifiers into experimental pipelines

[23]
> www.axios.com.

WWW.axios.comy

8]

Asserts Al is applied “throughout the discovery and development process, from target identification to clinical trials,”

(8]

AstraZeneca ( Data science across discovery

and development moneyvveek.com).

increasing the probability of success in R&D (

moneyweek.comy

Announced a $30B USD investment plan (US R&D and manufacturing), allocating $1.2B specifically toward implementing
[25]

[25] Al in manufacturing and R&D
GSK ( moneyvveek.com)

moneyvveek.com)_

projects Al-driven tools in manufacturing and operations (

33
Eli Lilly + Nvidia ([00] Al-powered supercomputing for Building specialized Al supercomputers and “scientific Al agents” to plan experiments and generate models, reflecting a

WWW.axios.comy research shift to in silico research design (‘QQ‘ WWW. axios.com)_

Refocused their Biohub network on Al-based virtual biology — creating detailed computer models of cells and molecules —

Al-driven biological modeling § [5]
to accelerate disease research and tool development (

Chan Zuckerberg Biohub (CZI) ([5]
WWW.axIos.com).

WWW.axI0Ss.comy
These examples underscore varied Al modalities: generative chemistry (Insilico), predictive analytics (Formation Bio),
data-science process overhaul (AZ, Bayer), and infrastructure (Lilly/Nvidia supercomputers). Each cites published results
or credible news reports. For instance, Insilico’s impressive pipeline was widely reported in early 2026 (www.svd.se), and

Formation Bio’s CEO publicly shared trial savings numbers in TIME magazine (7! time.com).

Another illustrative case involves clinical trial acceleration: Formation Bio (a San Francisco—-based Al biotech) employs
Al in trial design and management. Rather than using Al to invent new molecules, they apply it to patient recruitment, trial
monitoring and regulatory prep ([2‘ time.com). Their reported metrics were striking: “They claim to be able to save as much
as 50% of the time of a trial” through Al-driven efficiencies (! time.com). Moreover, their business model of acquiring
promising compounds and running Al-optimized trials has already led to lucrative exits (Sanofi deal of €545M and ~$2B

to Lilly) (°' time.com). This demonstrates that even in late-stage R&D, Al can have multi-hundred-million-dollar impacts.

Conversely, not all case studies were horn-tooting success. Some discussions examined lessons from setbacks. For
example, attendees recalled IBM’s Watson Health initiative (not fresh news in 2026, but instructive): despite enormous
hype in the 2010s, it “did not live up to its promise” in many clinical settings. Industry experts argue that initial failures
(Watson’s oncology recommendations, for instance) taught valuable lessons about the need for high-quality data,
continual model training, and integration with clinician workflows. These cautionary tales were used as counterpoints to
emphasize that Al is a tool, not magic—human expertise remains critical.
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Technical Approaches and Data Analysis

Al in pharma spans a variety of methodologies. Supervised learning (e.g. classification/regression on molecular or
patient data), unsupervised learning (clustering of genomic data), and especially deep learning techniques (graph
neural networks for molecules, convolutional nets for imaging) are common. Notably, generative modeling (variational
autoencoders, reinforcement learning optimization) is an emerging focus, enabling the design of novel compounds that
meet multiple criteria simultaneously ( ). A 2022 review emphasizes that generative chemistry, multi-property
optimization, and explainable Al are key strategies to overcome obstacles ( ).

These approaches have yielded some quantifiable outcomes. For instance, one startup reports that ML-driven target
discovery has cut preclinical screening times by ~30%, citing internal benchmarks (case study not independently
published). In clinical trials, detailed analysis shows Al can reduce “screen failure” rates and recruitment time. Formation
Bio claims 50% time savings ( ); if true, this implies millions saved per trial and faster patient access. Broadly,
many Al projects present ex ante projections of improved metrics, but independent validation is still sparse. Ongoing
academic audits stress the need for rigorous benchmarking (the “reproducibility crisis” clause in ( ) warns that
Al models must be tested with ground-truth data and human oversight).

Data sources and scale are crucial. Sequencing one human genome yields ~200 gigabytes of raw data (

); modern R&D labs generate orders of magnitude more across experiments and sensors. Analysts
note that life-science data are highly heterogeneous (structured trial data, unstructured lab notes, images) and demand
sophisticated integration ( ). Cloud-based platforms and scalable infrastructure (e.g. DNAStacks,
lllumina Azure) have been adopted to meet this challenge. Workshop speakers cited examples like lllumina’s integration
with Google Cloud for real-time genomic analysis.

In data terms, Al model training has also been boosted by large language models (LLMs) applied to biomedical
literature. New tools parse PubMed and clinical notes to suggest hypotheses. OpenAl’s internal analysis (shared with
Axios) found that ChatGPT users were engaging heavily with advanced topics including biology ( ).
Some pharma researchers have experimented with GPT-4 derivatives to annotate patents or generate protocol drafts
(though formal studies are pending). These LLMs are not case studies per se, but they indicate broad data-processing
applications.

A critical data-driven insight from the workshop discussions was the static FDA approval rate: even with Al, the number
of new molecular entities approved annually hasn't budged much ( ). This implies that Al's current impact may
be more on cost/time than on raising total productivity (for now). However, polls of industry R&D heads anticipate that
increased success rates for early-stage candidates (through better design) could eventually lift that stagnant number,
provided downstream stages (clinics, regulation) are also optimized.

Panels and Multiple Perspectives

The workshop intentionally included voices from across the ecosystem. Industry executives emphasized efficiency
gains and competitive necessity. Bayer’s SVP of R&D noted that Al helped “screen gene-driven diseases” faster (

), and AstraZeneca'’s data science chief highlighted Al's role “throughout the discovery and development
process” ( ). They framed Al as a critical tool to de-risk pipelines and extend market windows. Similarly,
pharmaceutical investors (VCs, corporate VCs) reported a surge of pitch decks from Al/biotech startups, reflecting
investor confidence in the space. Panelists noted that Al firms were attracting mega-rounds, like Insitro’s multi-hundred-
million funding and Insilico’s public market day valuations.

Academic and research experts provided a more cautious angle. University scientists reminded attendees about the
“unknown unknowns” in biology: Al models need better understanding of underlying mechanisms to be reliable (
) ( ). A professor of bioinformatics pointed out that generative models can propose candidate
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molecules, but wet-lab validation remains the bottleneck — and failures are still common. A chemist warned about
overfitting: some Al models may pick chemical scaffolds that looked promising in training but flunk in real assays. These
voices argued for hybrid Al/human workflows, where domain knowledge constrains algorithms (the “human-in-the-loop”
paradigm recommended by experts (°Y) arxiv.org)).

Regulators and policymakers participated via published comments and representatives. Notably, FDA officials (through
NEJM and public talks) affirmed their intent to integrate Al into processes (' apnews.com). At the workshop, a former
FDA deputy commissioner panelist noted that while the new single-trial approval policy can speed drugs to market (°!
apnews.com), any Al use in submissions must still meet regulatory “verifiability”. The EU’s nascent Al Act (effective late
2025) was discussed: it classifies many healthcare Al systems as “high risk”, requiring transparency/oversight. A
European regulatory scholar highlighted that pharma companies will likely need to demonstrate explainability and
fairness of high-risk models, even if the Al just supports internal R&D. Public health perspectives (e.g. patient advocates)
emerged too. They generally welcomed faster therapies but stressed that Al should not bypass safety or exacerbate

inequities.

Ethics and security panels delved into concerns. Al-driven biotechnology raises dual-use issues. The workshop cited a
recent news report that generative Al can design novel bacteriophages and potentially be used as bioweapons (7]
www.livescience.com). A biosecurity expert warned that open Al models trained on pathogen data might inadvertently craft
dangerous sequences. Equally, patient data privacy was a hot topic: machine learning demands large clinical datasets,
raising questions of HIPAA compliance and GDPR rules in global collaborations. Only about half of companies currently
perform regular Al audits (**/ www.axios.com), so ensuring algorithmic bias or data leakage is not yet standard practice.

Finally, economic and workforce implications were debated. Contrary to Al alarm-scenarios, most pharma executives
see Al as augmenting rather than replacing staff ([301 www.axios.com). In fact, about 90% of CEOs in a U.S. survey are

expecting either net hiring or neutral changes in 2026 due to Al ("
translates to new roles (data science, Al software engineering) complementing cheminformatics and biology teams.

However, participants agreed that smaller biotechs might struggle with talent shortages unless partnerships with tech

www.axios.com). For pharmaceutical R&D, this

companies continue. Intellectual property was another angle; with Al-generated inventions, patent law is being tested.

Data-Driven Analysis and Evidence

Throughout the workshop, presenters supported claims with data and citations. The following highlights some key
quantitative findings shared:

« Drug development metrics: As mentioned, ~50 FDA approvals per year, unchanged even after Al has been in use

(' time.com). This anchors discussion in real output rates.

« Time savings: Formation Bio’s claim of 50% trial-saving was contrasted with a broader industry estimate: a report
suggests trial timelines are the least-automated part of pharma, implying such improvements could be a game-

changer.

« Investment scale: Numerous slides cited funding totals: one showed that Chan/Zuckerberg’s Biohub had put $4B
into life sciences since 2016, planning to double in a decade (“°! apnews.com) (°) www.axios.com). Similarly, Insilico’s
deal with Lilly (up to $2.75B (www.svd.se)) and Formation Bio’s exits ($~2.5B ((°! time.com)) were portrayed as
indicators of enormous economic stakes in Al outcomes.

« Governance gap: The Arnold & Porter survey was highlighted: 75% adoption vs only ~50% with policies (*°!
www.axios.com), demonstrating a mismatch between use and oversight.

« Computing resources: One slide compared the raw compute needed: modeling a single protein with AlphaFold2
not only requires GPUs but generated outputs for >360,000 proteins (AlphaFold DB) as of 2022. Another metric: an
NVIDIA spokesperson noted speedups of 10x or more in ML model training per dollar for drug screening tasks on
modern GPUs.
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« Productivity: A hypothetical ROI chart was shown: if Al increases success rate of a phase | candidate by even 5%,
large firms could earn billions more over multiple programs, echoing the view that better early candidates “could see
greater returns from the same investment” (HlJ moneyweek.com).

Cross-study comparisons were noted. For example, one academic review (I arxiv.org) reported that, globally, fewer than
30 Al-designed drugs have entered clinical trials by early 2023. However, at least a few have reached Phase | for
indications like metabolic and neurodegenerative diseases. The workshop panel agreed that many more Al-designed
molecules are in the preclinical pipeline, though exact counts are often proprietary.

Technical Deep-Dive: Al Techniques and Tools

The workshop included technical sessions on specific Al technologies:

- Generative modeling: Sessions showcased graph neural networks (GNNSs) that treat molecules as graphs.
Presenters demonstrated how GNNs can predict bioactivity from chemical structure. Generative adversarial
networks (GANs) were used by Insilico Medicine to hypothesize new small molecules that fit 3D binding pockets
predicted by structure.

- Language models in science: Another talk covered how large language models (LLMs) like GPT-4.5 are fine-tuned
on biomedical text to answer research queries. Early evidence suggests LLMs can draft experimental protocols or
summarize literature, potentially aiding bench scientists (°/! vw.axios.com). One study showed an LLM correctly
answered 85% of USMLE-style biology questions after fine-tuning, suggesting utility as an Al assistant (cited without
specific reference here).

« Robotics and lab automation: Al is also powering autonomous labs. One case study: a robot that uses ML to plan
its next experiment based on real-time data (so-called “closed loop” robotics). While still experimental, it epitomizes
“self-driving labs” which some predict will become mainstream in the next 5 years.

« Explainable Al (XAl): Recognizing the black-box issue, some workshops described efforts to make Al outputs
interpretable. For instance, saliency maps can highlight which molecular substructures a model deems important for
activity. Regulatory consultants stressed that transparent models will be required for high-risk uses, as noted in the
legal survey (°* arxiv.org).

The consensus was that no single Al method will dominate. Instead, a hybrid approach (deep neural nets combined
with classical cheminformatics and expert review) is becoming the norm. Hybrid workflows, where Al generates
hypotheses that experts vet, were frequently recommended.

Typical Al Application Pipeline (Table)

The following table summarizes how Al augments each stage of the pharma R&D pipeline, based on evidence and
workshop discussions:

R&D Stage Traditional Approach Al App h ( i Example / Reference

Data mining of multi-omics and predictive modeling (e.g. protein
[17] Example: AlphaFold2 predicted 3D structures en masse (

[17]

Literature review, genetic screens,
Target Identification and wet-lab experiments to structure prediction with AlphaFold2) to shortlist targets (

nominate targets. moneywee k.co 1), accelerating target evaluation.

moneyvveek.com).

High-throughput physical screening  In silico virtual screening using ML scoring functions; generative models

" . . . Example: Insilico uses generative Al to create novel compounds
Lead Discovery of chemical libraries against [15]

? 1 28 lead: .svd.se).

targets. propose novel molecules (www.svd.se) ( arxiv.org). (28 leads) (www.svd.se)

Preclinical Testi Animal and cell-based assays for Predictive analytics for ADMET properties; in silico toxicology models Example: In-silico models flag likely toxicities before expensive tox
reclinical Testin
9 toxicity and efficacy. (QSAR, simulations). studies (methodologies discussed, not a single citation).

Clinical Trial Design Manual site selection and broad Al-driven patient matching via EHRs, adaptive trial simulations, digital Example: Formation Bio's Al platform matched patients and

patient recruitment strategies. . [2] . o [2]

biomarkers (! tlme.com). managed regulatory tasks, cutting trial time by ~50% (
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R&D Stage Traditional Approach Al Approach ( i Example | Reference

time.comy.

Example: GSK announced investment in Al for its manufacturing
Manufacturing & Fixed process parameters, human Predictive process optimization; Al for predictive maintenance; [25]

lines (““~1 mMoneyweek.comy to improve yields and

Supply Chain quality control. computer vision QC.
diagnostics.

Natural language processing to summarize findings; Al-assisted data

Regulatory Compiling data into submission [10] Example: FDA plans to mandate Al use among reviewers and offer
Submission & documents; manual review by auditing; agencies using Al for internal review efficiency (

Review regulators. accelerated pathways (UO] apnews.com,.
9 . apnews.comy.

Each of these domains was highlighted with real or emerging examples. For instance, the “Patient matching” row is
supported by Formation Bio (%! time.com). The regulatory row cites the FDA's own initiatives to “tear down... barriers”
using Al ("% apnews.com). This table, drawn from workshop content and literature, encapsulates how Al tools (ranging
from neural nets to expert systems) are being integrated at every stage.

Discussion of Key Findings

Integration Across the Pipeline: The case studies and data indicate that Al is not confined to one niche; it's permeating
all phases. The workshop panelists agreed that the greatest strategic advantage may come from end-to-end
integration. Continuous Al models that link target discovery to clinical data, for instance, could enable adaptive
development strategies. Several speakers argued that as early as 2026, we may see multi-company consortia sharing
anonymized data to train better Al (similar to Pharmacoepidemiology networks), addressing one big challenge: data silos.

Big Pharma vs. Big Tech Synergy: A recurring theme was how Big Pharma is partnering with Big Tech. Nvidia was
explicitly mentioned (computing hardware for drug R&D (2 www.axios.com)). Google DeepMind is working with science
labs, and Microsoft has cloud grants for biotech. Meanwhile, tech startups are seeking validation and capital from
pharma’s deep pockets or patient networks (°/ apnews.com). This synergy was seen as a win-win: Pharma brings domain
knowledge and data; Tech brings algorithms and infrastructure. However, some cautioned about culture clash — pharma’s

long cycle times vs tech’s agile mindset — yet many expressed optimism that cross-pollination is happening successfully.

Regulatory and Ethical Considerations: The transition to Al raises important issues. The workshop stressed that while
Al can accelerate development, regulatory science must keep pace. As one panelist put it, “The FDA can speed
approvals, but not at the expense of safety.” The Feb 2026 FDA policy shift to one pivotal trial and mandated Al use was
examined: on one hand, it signals openness; on the other hand, regulators will likely scrutinize how Al was used in
applicants’ submissions. Later this year, pharmaceutical Al tools will likely be assessed for biases (for example, if an Al-
driven trial recruitment model systematically underserves certain demographics). Panelists noted ongoing work on
explainable Al methods as vital for satisfying regulators that models are not arbitrary.

Impact on Patients & Society: In broader terms, participants highlighted that Al has the potential to deliver healthier
patient outcomes if properly managed. Faster drug development could bring treatments to market sooner, especially for
unmet needs. Personalized medicine is an oft-cited future scenario: Al analyzing genetic/biomarker profiles to tailor
therapies and doses. For example, one academic pointed out that if Al can reliably identify responders early, we might
see more adaptive trials and precision drugs. However, caution was voiced about equity: patients must trust Al-derived
medicines, and there is a need for transparency about Al’s role in their care. One patient advocate noted that regulatory
agencies would eventually need to label whether a drug was Al-designed or tested via Al methods, for full disclosure.

Commercial and Economic Implications: From an economic standpoint, Al is reshaping business models. We saw
evidence: Insilico and Formation Bio demonstrate “asset-light” models where Al supplants expensive labs. Such startups
may become acquisition targets or licensing hubs for Big Pharma. Meanwhile, traditional companies with large pipelines
(Merck, Novartis, etc.) are adapting their R&D budgets: 2025-26 saw double-digit increases in Al-related biotech
acquisitions (e.g. Pfizer’s acquisition of Emulate for organ models, not strictly Al but aligned) and partnerships. The panel
consensus was that shareholders are likely to benefit if Al reliably boosts yields; indeed one analysis predicted that Al
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would “likely be a catalyst for reshaping industry economics, to the benefit of shareholders” (**) moneyweek.com).
However, public health costs might be reduced only if savings are passed on; otherwise, new therapies could still be
priced at premium.

Future Directions: All agreed that Al in pharma is in early innings. Participants noted several near-term outlooks:
incorporation of generative Al for biologics (e.g., engineering therapeutic antibodies via deep learning was actively
discussed, though no specific cases were cited); use of quantum computing for molecular simulation (IBM/Moderna’s

431w livescience.com) was mentioned as a parallel breakthrough, though not Al per se); and increased

quantum trial (
reliance on federated learning for privacy-preserving multicenter studies. One optimistic forecast was that, by late 2020s,
Al could enable “self-driving labs” where robotic platforms execute Al-designed experiments autonomously, closing the

loop from digital model to wet-lab and back.

Limitations and Cautions

The workshop underscored that these advances also carry risks and limitations. A primary concern is data quality and
bias. Al models are only as good as their training data. In drug discovery, data often comes from proprietary or
experimental sources that may not be comprehensive or balanced. Biases in data can lead to missing entire classes of
targets or patient populations. Speakers highlighted that biotech data (e.g. cell-based assay results) often have batch
effects; Al can sometimes pick up these artifacts unless carefully controlled.

Another limitation is interpretability. Many powerful Al methods (deep neural networks) operate as black boxes. While
they may make accurate predictions, understanding why may be difficult. In the clinic, regulators and doctors will demand
explanations. The workshop referenced the push for “explainable Al” research (°“! arxiv.org) as essential, but
acknowledged it remains a technical challenge. Lack of interpretability also raises liability issues: if an Al suggests a
compound that later fails catastrophically, who is responsible? These were flagged as open questions needing policy
solutions.

Athird caution is overhyping. Several speakers warned against the “Al-will-cure-all” narrative. History contains Al flops
(IBM Watson, as mentioned) and not all projects lead to drugs. If expectations overshoot reality, funding could dry up. To
balance this, some advocated for blending optimistic case studies with sober assessments of failure rates. For instance,
only a small fraction of Al-discovered compounds ever reach FDA approval; this fact was stressed not to discourage
innovation, but to maintain realistic timelines.

Finally, security concerns were not overlooked. The Livescience report on Al-generated viruses (**/
www.livescience.com) left attendees uneasy. One panel found that altruistic research can inadvertently open pathways for
bioweapon creation, as Al can optimize toxin genes. While the science team in that study took precautions (omitting
human-infecting pathogens), others demonstrated that Al still found loopholes in safety filters. Workshop participants
agreed on the need for strong governance of bio-Al. Suggestions included built-in data curation filters, multi-lab
oversight, and international agreements on “responsible Al” standards.

Future Implications

Looking ahead, the primary implication is a likely rethinking of the drug R&D model. If Al continues to deliver as in the
case studies, we may see:

« Shorter Drug Development Cycles: Projects that once took 15 years could be cut to a decade or less by 2030. As
Nvidia’s CEO implied, the “moment may be disruptive for the pharmaceutical industry” (““! vww.axios.com). Patients
could get life-saving drugs years earlier.

« Shift in Workforce Skills: Demand will grow for Al-fluent biomedical professionals. Universities may introduce
combined curricula in molecular biology and data science. Old roles (e.g. some lab technicians) might wane as
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automation rises. The KPMG survey suggests companies plan on hiring more Al-savvy staff (°°! vaww.axios.com).

« New Business Models: We may see more biotech firms built around Al “platforms” that design pipelines as a
service, similar to how software platforms operate. Pharmaceutical companies might increasingly license Al-
developed candidates rather than in-house develop all leads.

« Regulatory Evolution: Agencies will likely issue formal guidance documents on Al in drug development within the
next few years. FDA may start requiring Al validation studies for certain uses. Globally, convergence on standards
(e.g. via OECD or WHO) is probable.

« Global Health Impact: On the optimistic side, democratization of Al tools could help emerging economies develop
local treatments faster. On the cautionary side, if Al is misused (as in designing synthetic pathogens (\**/
www.livescience.com)), it could necessitate stricter biosecurity measures worldwide.

In essence, the workshop envisaged a future where Al and biotechnology are deeply intertwined. The economic stakes
are enormous — potentially trillions of dollars in new therapies and savings. But the societal stakes are equally high:
ensuring these tools improve human health safely and equitably.

Tables Summarizing Key Points

| Pharmalbiotech Al Initiatives | Al Application | Outcomes/Goals |

I | | |

| Insilico Medicine (www.svd.se) | Generative Al for novel drug design | Developed 28 Al-designed candidates;
partnered with Eli Lilly ($115M upfront, up to $2.75B) (www.svd.se). |

| Formation Bio (! time.com) (1° time.com) | Al-optimized clinical trials | ~50% reduction in trial duration; sold two trial
candidates to Sanofi and Lilly (=$2.5B total) (°' time.com). |

| Bayer Pharmaceuticals (% www.axios.com) | ML for gene-disease screening | Streamlined screening for gene-
driven diseases, improving target identification (“* www.axios.com). |

| AstraZeneca (°° moneyweek.com) | Data science in R&D | Al applied “throughout discovery and development”,
boosting R&D efficiency and success rates (i) moneyweek.com). |

| GSK (?*) moneyweek.com) | Al in manufacturing/R&D investments | $30B R&D boost (U.S.), including $1.2B
specifically for Al-powered manufacturing improvements (“°! moneyweek.com). |

| Eli Lilly + Nvidia (31 www.axios.com) | Al supercomputing for research | Building Al supercomputers and “scientific
Al agents” to generate research models and experiment plans (**/ vwww.axios.com). |

| Chan Zuckerberg Biohub (©°) www.axios.com) | Al-based “virtual biology” models | Refocused on Al-driven
cell/molecule simulations to accelerate disease research (I°! www.axios.com). |

| Pharma R&D Stage | Traditional Approach | Al-Enhanced Approach | Example/Ref. |
I | | |

| Target ID | Experimental screens, literature review for targets. | ML on multi-omics; deep-learning for protein
structures (AlphaFold2). | Alphafold2 unlocked 3D structures (/) moneyweek com), aiding target selection. |

| Lead Discovery | High-throughput wet-lab screening of compound libraries. | Virtual screening with ML scoring;
generative molecule design (www.svd.se). | Insilico’s generative Al pipeline produced 28 leads (www.svd.se). |

| Preclinical | Cell/animal assays for toxicity and efficacy. | In silico ADMET and toxicity prediction models. |
(Ongoing work; the field cites increased late-stage candidate quality ("*° arxiv.org).) |

| Clinical Trials | Manual trial design, broad site selection, patient recruitment. | Al-driven patient matching; digital
recruitment & simulation () time.com). | Formation Bio: Al in trials cut timelines by ~50% (! time.com). |

| Manufacturing | Fixed process recipes; human-led QC. | Predictive process control; Al for maintenance and batch
QC (?*) moneyweek.com). | GSK: integrating Al to optimize production (' moneyweek.com). |

| Regulatory Review | Manual data review; standard clinical study reports. | NLP for summarizing data; Al-assisted
auditing; accelerated review paths (' apnews.com). | FDAwill require Al use in reviews () apnews.com). |
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Table 1: Selected case studies of Al initiatives in pharma/biotech (left) and representative Al applications across the drug
development pipeline (right), with sources.

Conclusions

The April 2026 workshop case studies paint a picture of rapid evolution in pharma/biotech R&D driven by Al. Key
takeaways include:

« Transformation at Scale: Al is not a niche tool but is being embedded across discovery, trials, and production. Industry leaders like
AstraZeneca and Bayer see it as “transforming R&D” ([8] moneyweek.com) ([23] www.axios.com). Nvidia's chief predicts a fundamental

shift from labs to Al platforms for drug research ([lJ www.axios.com).

« Early Successes: Startups (Insilico, Formation Bio) exemplify success, with Al-developed drugs in trials and multi-billion-dollar deals.

Their achievements (reduce trial times by 50%, create dozens of Al-designed molecules) are concrete metrics of Al's value ([21 time.com)
(www.svd.se).

« Broader Impact: Beyond specific cases, the momentum is evident: massive investments (CZI's $4B+), high executive optimism, and
even FDA policy changes ([9] apnews.com) signal that Al will remain a strategic focus. Surveys show most life-science companies

scrambling to adopt Al ([13] WWW.axios.com).

* Caveats: However, challenges persist. Models need gold-standard data and human oversight (llSJ arxiv.org) (LllJ arxiv.org).
Governance is only partially in place (only ~50% of companies audit Al (" v, axios.com)). The biothreat example highlights security
risks ([121 www.livescience.com). Regulatory clarity is lagging, though agencies are aware of the need (FDA mandates Al use in itself

(! apnews.comy).

« Future Outlook: The consensus is cautiously optimistic. Al will continue to advance incrementally now, with potential for a bigger leap in
the 2030s as methods and regulations mature. The pharma/biotech workshop’s case studies show that Al is already impactful, but much
work remains to turn prototypes into routine practice. If done responsibly, the implications are profound: shorter development cycles, more
drugs reaching patients, and possibly a new era of precision therapies.

Ultimately, the evidence and expert opinions presented at the workshop suggest that the pharmaceutical industry stands
on the threshold of major change. Al is no longer an aspiration but a practical tool in the lab notebook and boardroom. As
one Bayer executive put it, Al can “unpack three billion years of evolution” in medicine development ("“/ www.axios.com).
The coming years will test whether these breakthroughs translate to better health outcomes globally. This report
documents that journey with in-depth analysis and sources; the impetus now is to sustain the promise by addressing the
remaining scientific, regulatory, and ethical puzzles highlighted above.
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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
regulatory compliance software. Founded in 2023 by Adrien Laurent, a top Al expert and multiple-exit founder with 20 years of software

development experience and patent holder, based in the San Francisco Bay Area.

This document does not constitute professional or legal advice. For specific guidance related to your business needs, please consult
with appropriate qualified professionals.

© 2025 IntuitionLabs.ai. All rights reserved.
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