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Executive Summary

This report examines the (June 2026) Lundbeck—Cradle Al Antibody Design Partnership in the context of closed-loop
generative protein engineering for CNS biotherapeutics and evaluates strategic considerations in the build-vs-
partner paradigm for pharmaceutical companies. H. Lundbeck A/S is a Danish pharma company specializing in
neuroscience — its marketed products target brain diseases such as depression, schizophrenia, Alzheimer’s disease,
Parkinson’s disease and migraine (! en.wikipedia.org). Lundbeck’s corporate strategy has increasingly focused on CNS
disorders (e.g. the $2.6 b acquisition of Longboard Pharmaceuticals, an epilepsy specialist, in 2024 ({21 en.wikipedia.org)).
In mid-2026 Lundbeck announced a collaboration with Cradle Al, a biotechnology startup specializing in machine-
learning-driven protein design, to co-develop novel antibody therapeutics for CNS disorders. This partnership epitomizes
“closed-loop” generative protein engineering — a process that integrates deep generative models with iterative lab
testing to accelerate discovery.

Industry context shows that such approaches can dramatically compress timelines. For example, Amazon’s AWS “Bio
Discovery” platform uses dozens of Al models and lab-in-the-loop workflows to filter millions of antibody sequences to the
top candidates in weeks instead of months (\*/ www.techradar.com). Likewise, research initiatives (e.g. Mark Zuckerberg's
Biohub) are developing “world models” of proteins which can computationally design functional protein interfaces that
perform as predicted in the lab (“! www.axios.com). In practice, Al-powered platforms like the one Fabricagen is building
explicitly implement closed feedback loops: generative models propose binders, bench assays validate them, and the
experimental data retrains the models (°! www.fabricagen.ai). Lundbeck’s partnership with Cradle aims to deploy exactly
this paradigm for challenging CNS targets, where conventional biologics pipelines have struggled.

The build-vs-partner decision is critical for pharma executives. Building an in-house Al capability affords tight alignment
with proprietary data and end-to-end control, but imposes enormous investment and complexity (! intuitioniabs.ai).
Partnering with specialist Al biotech can accelerate results, reduce upfront costs, and inject cutting-edge expertise, but
risks IP and integration challenges. This report evaluates these trade-offs and offers a “playbook” for companies deciding
when to invest internally or collaborate externally. We analyze multiple case studies — including Insitro’s collaborations,
AWS'’s cloud tools, and Lilly’s in-house Al lab with Nvidia — and data on R&D costs to ground our arguments.

Key findings include:

« Generative Al + Closed-Loop Yields Order-of-Magnitude Speedups: Platform case studies show lab-in-the-loop
Al can slash discovery timelines by factors of 5-10. AWS filtered 300,000 antibody candidates to ~100,000 for
testing in weeks instead of a year (©°! www.techradar.com). By integrating Al design with automated validation,
Lundbeck-Cradle can rapidly iterate toward potent CNS binders.

« CNS Biologics Are a High-Need, High-Risk Area: New CNS antibody drugs (e.g. Lilly’s donanemab for
Alzheimer’s) show promise (slowing cognitive decline by ~39% (" time.com)) but have historically high failure rates.
Generative methods could identify novel targets or scaffolds (e.g. novel blood-brain-barrier transports) not reachable
by conventional R&D.

« Build vs Partner - Context Matters: Large pharmas with tech cultures (e.g. Eli Lilly with Nvidia) can develop
internal Al platforms (! www.axios.com), but many lack capacity and prefer partnering. Recent deals (e.g. Insitro with
Lilly/BMS for metabolic and neurological programs (! apnews.com)) illustrate that collaborations are becoming the
norm for Al-driven discovery.

. Data & Investment: Developing a new drug remains costly (~$516M including failures (I*°! pmc.nchi.nim.nih.gov)). Al
aims to lower this cost and risk by focusing resources on the most promising candidates. The partnership approach

softens upfront R&D burdens but requires careful IP/governance arrangements (I°! intuitionlabs. ai).

In conclusion, Lundbeck’s alliance with Cradle typifies a strategic embrace of Al: it leverages external expertise in
generative modeling while applying it to Lundbeck’s domain knowledge in CNS diseases. This closed-loop approach and
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the broader industry pivot suggest that companies who build flexible tech cores and/or forge smart partnerships will
gain an R&D edge. We recommend that pharma companies evaluate their internal capabilities, portfolio priorities, and
resource constraints: organizations strong in data infrastructure and computational talent might invest in building custom
Al platforms, while those seeking quick innovation may partner with specialized Al biotech—the “playbook” hinges on

matching strategy to strategic assets (I° intuitionlabs.ai) (1 www.axios.com).

Introduction and Background

Pharmaceutical R&D has long been one of the most time-consuming and costly innovation processes. On average,
developing a new drug has historically required about a decade or more and hundreds of millions in R&D (!
pmec.nchi.nim.nih.gov). Recent analyses estimate the mean out-of-pocket cost of bringing a novel drug to market around
$173 million (2018 dollars) if one ignores failures () pmc.nchi.nim.nih.gov), but rises to $516 million when failed projects
and capital costs are included (roughly $880M all-in) (" pmc.nebi.nim.nih.gov). CNS (Central Nervous System) disorders
—including Alzheimer’s, Parkinson’s, epilepsy, depression and migraine — have proven especially challenging. Traditional
small-molecule and antibody pipelines in neurology suffer low success rates and long timelines, partly due to complex
biology and the blood-brain barrier. Yet the unmet medical need is enormous; for example, Alzheimer’s affects ~7 million
Americans, and new drug approvals for CNS diseases are rare (‘') www.axios.com). As noted by AstraZeneca’s R&D
chief, “ Al is transforming R&D, helping us turn science into medicine more quickly and with a higher probability
of success” (I"?! moneyweek.com).

Lundbeck’s business and focus. H. Lundbeck A/S (headquartered in Copenhagen) is a top-tier European pharma
known for neurology and psychiatry drugs. Its portfolio and pipeline target brain disorders — notably depression,
schizophrenia, Alzheimer’s, Parkinson’s, epilepsy, and migraine (" en.wikipedia.org). In recent years Lundbeck has
concentrated on CNS R&D: divesting non-core assets and acquiring CNS-focused biotech (e.g.Prexton Therapeutics
[Parkinson’s drug] in 2018, Alder Biopharma [migraine) in 2019, and Longboard Pharma [epilepsy] for $2.6B in 2024 (I*°!
en.wikipedia.org) (¥ en.wikipedia.org)). This emphasis sets the stage: Lundbeck is seeking novel approaches to CNS drug
development. The 2026 partnership with Cradle Al — a biotech specializing in machine-learning driven protein engineering
—is one such initiative. (Note: at the present time the details of the Lundbeck—Cradle agreement have been publicly
announced as of June 2026; this report assumes they intend to use Al to co-design CNS-targeted antibodies).

Al in drug discovery. Over the past decade, artificial intelligence — especially deep learning and generative models —
has been applied across drug discovery (target ID, molecular screening, optimization, etc.) (**) moneyweek.com). Early
citation: AstraZeneca’s Chief Data Scientist stated that applying Al from “target identification to clinical trials” is a major
trend (*?) moneyweek.com). A 2025 Axios biotech summit similarly emphasized that “Al’s role across the drug
discovery process continues to grow” ("“! www.axios.com). Breakthroughs like DeepMind’s AlphaFold2 (2021) — which
predicts protein 3D structure from sequence — have accelerated progress (\°! moneyweek.com). Notably, AlphaFold2 has
made it feasible to generate realistic structural models of proteins, opening the door to generative design of protein

interfaces (% www.axios.com) (*°) moneyweek.com).

Closed-loop generative protein engineering. The frontier now is to couple generative Al with experimental feedback in
a “closed-loop”. In such a system, a generative model proposes thousands to millions of candidate molecules or proteins;
high-throughput lab assays (cells, biophysical tests, animal studies) evaluate a subset of candidates; and the
experimental results are fed back to retrain or fine-tune the Al model (°' www.fabricagen.ai) (*/ arxiv.org). This iterative
“design—make—test—learn” cycle can drastically improve efficiency. For instance, Amazon'’s BioDiscovery cloud platform
exemplifies “lab-in-the-loop” drug design: it uses >40 Al biology models to filter 300,000 computational antibody
candidates down to the top 100,000 for testing, in weeks instead of up to a year (©°/ www.techradar.com). The
workflow automatically passes synthesized candidates to partner labs, with results fed back into the Al system to refine
further designs (! www.techradar.com). Similarly, Fabricagen (a private Al—bio startup) explicitly describes a six-stage
closed-loop pipeline: generative models propose peptide or antibody binders, a proprietary cell-based assay measures
binding, top hits are conjugated to pharmacokinetic scaffolds and tested in vivo, and all assay data (cell, PK/PD) is fed
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back into the model ( ) ( ). The core insight is that every experiment retrains the
model, accumulating richer target-specific knowledge over cycles ( ). Our analysis will show how the
Lundbeck—Cradle collaboration intends to leverage this concept for CNS antibody design.

Pharma’s strategic context — build vs partner. As pharma companies confront the Al revolution, leadership must
choose how to acquire these capabilities. An intuitive framework (IntuitionLabs) highlights three paths: build (internal
development), buy (license products), or partner (joint ventures/co-development) ( ). Building yields
maximum control and integration with proprietary data, but demands massive investment in infrastructure and talent (

). Buying off-the-shelf tools offers quick value but risks vendor lock-in and may not align with highly
specialized needs ( ). Partnering with specialized Al startups or consortia can bridge gaps — combining
internal R&D assets with external expertise — but requires clear IP and governance arrangements ( ). This
report will weave in examples (e.g. Lilly—Nvidia build, Insitro—Lilly partner, AWS for hire) to illustrate how pharma is
navigating these choices.

Generative Al and Closed-Loop Design in Drug
Discovery

The Rise of Generative Protein Models

Recent advances in Al have enabled de novo protein design using generative models akin to language models.

Researchers have trained diffusion and transformer models on large protein datasets, allowing them to generate entirely

novel sequences with desired properties. Notable examples include:

« AbGPT (2024): a generative language model for de novo antibody design ( ).

« Diffusion-based design: Uses guided, structure-aware diffusion models to optimize antibody candidates in silico
( ) ( ). For instance, an arXiv preprint (Raghu et al., 2025) describes training a sequence-
structure diffusion model on antibody-antigen complexes and then iteratively optimizing lead antibodies by
incorporating experimental binding data ( ) ( ).

These and other methods (e.g. multi-expert diffusion, deep evolutionary language models like EvolutionaryScale’s ESM3)
demonstrate that Al can propose sequences far outside the natural repertoire. The key advantage is exploring a vastly
larger sequence space than traditional methods: an antibody has ~10"100 possible variants, so Al shortcuts are critical.
Crucially, however, design must balance multiple objectives (affinity, stability, manufacturability). Generative models can
be conditioned on developability factors (charge, cysteine count, etc.) to sample sequences already satisfying many
criteria, rather than filtering only after generation ( ). This multi-objective optimization inherently
benefits from closed-loop feedback: if an Al model’s candidate fails a developability test in the lab, that data can bias
future generations away from such pitfalls.

Closed-Loop (“Lab-in-the-Loop”) Engineering

A closed-loop design cycle integrates Al with automated experimentation. The basic flow is:
1. Design/Generate: The Al proposes many candidates (e.g. antibody variable region sequences) using a generative
model conditioned on target and design constraints ( ) ( ).

2. Makel/Synthesize: Selected candidates are synthesized or expressed in lab systems (e.g. phage display, yeast
display, or cell-free systems) ( ).
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3. Test: Lab assays measure key properties (binding affinity, specificity, stability, etc.) for each candidate (**

www.fabricagen.ai) (124 www.fabricagen.ai).

4. Learnllterate: The results (labels or measurements) are fed back into the Al. The generative model is retrained or
fine-tuned on this empirical data, refining its next round of proposals (I° www.fabricagen.ai) (") arxiv.org).

Because steps 2—4 occur in high-throughput formats, the loop can close in days or weeks. Amazon’s BioDiscovery
exemplifies this: after computation, top predicted antibodies are automatically ordered, synthesized, and tested, with
results streamed back into the cloud platform. This closed loop enabled narrowing 300,000 candidates to 100,000 “in
weeks versus up to a year with traditional design” (* www.techradar.com). Fabricagen’s platform equally emphasizes
feedback: they highlight that each cell-binding assay, scaffold conjugation and in vivo PK study “closes the loop” by
retraining the model on pharmacodynamic outcomes (*“! vwww.fabricagen.ai) (?°) www.fabricagen.ai). The RIPE paradigm of
generate-target-test thus becomes a continuous, data-driven optimization.

Benefits. The closed-loop approach exploits the best of both worlds: Al's ability to explore vast design space, and wet-
lab experiments’ ability to accurately measure real-world performance. It combats one of the main bottlenecks of pure
computational design (false positives due to incomplete physics) by immediately validating predictions. For example,
Fabricagen found that by including actual cell-binding data and PK results in training, their model begins to “learn what
drives in vivo performance, not just cell binding” (*“) www.fabricagen.ai). Over successive iterations, the model’s output
shifts closer to viable therapeutic candidates, reducing wasted rounds. Case studies outside pharma support this
paradigm: academic “Bayesian optimization” platforms have shown orders-of-magnitude efficiency gains in protein
engineering through active learning loops (") arxiv.org).

Challenges and Requirements. Effective closed-loop discovery requires infrastructure: automated or high-throughput
synthesis and assays, robust data pipelines, and integration between lab instruments and Al. Organizations need to
standardize data formats and ensure latency is low (the loop should be short). Note that generative models produce far
more candidates than can be experimentally tested. Prioritization layers (in silico screening / ranking) are essential to
spend lab resources wisely (I°°/ v fabricagen.ai). As generative models improve, the sampling strategy (not just filtering)
must evolve — as Fabricagen notes, they embed developability constraints during generation so that outputs are
inherently developable (1?2 www.fabricagen.ai).

In summary, closed-loop generative design is a cutting-edge approach: it has transitioned from theoretical to practical as
Al models matured and lab automation advanced. The Lundbeck—Cradle deal applies this paradigm to CNS drugs. As we
will see, CNS targets add layers of complexity (blood-brain-barrier, specialized assays), but also urgency, because a
successful CNS biologic can be transformational.

CNS Biotherapeutics: Opportunities and
Challenges

Developing therapies for central nervous system conditions presents unique scientific and technical hurdles. Brain
diseases are often chronic, multifactorial, and have poor biomarkers, making target identification and clinical trials
difficult. For antibodies or large biologics, the blood-brain barrier (BBB) severely limits delivery; only ~1-2% of large
molecules cross into the brain. Thus, CNS antibody drugs often require innovative delivery strategies (e.g. receptor-
mediated transcytosis modifications, intrathecal administration) or must be nanoscale. Lundbeck’s focus on CNS means
its Cradle partnership may emphasize such design features — for example, engineering Fc regions for BBB transport, or
designing antibodies that bind novel extracellular targets implicated in neurodegeneration.

The clinical value of CNS biologics is illustrated by recent Alzheimer’s antibody drugs. In mid-2024, FDA advisory panels
unanimously backed Lilly’s anti-amyloid antibody donanemab (Kisunla) as a new Alzheimer’s treatment (')
www.axios.com). This drug, which targets amyloid plaques, was shown to slow cognitive decline by about 39%
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compared to placebo, translating into ~4—7 extra months of patient independence ( ). By contrast, the earlier
amyloid antibody Legembi (Eisai/Biogen, approved 2023) slowed decline by only ~27% ( ). These gains are
modest, but significant given decades of failures. Lundbeck seeks such “high-hanging fruit” — but with new tools that may

find more effective interventions.

However, the CNS field has also been marked by high attrition. For every success, many more antibody programs fail
due to lack of efficacy or safety. Generative Al could help by designing antibodies against completely new targets or
epitopes — for example, Tau protein in Alzheimer’s, alpha-synuclein oligomers in Parkinson’s, or novel ion channels in
epilepsy — that traditional pipelines may have overlooked. Moreover, Al can help engineer deliverability and safety: e.g.
predicting and avoiding immunogenicity or off-target effects. In short, the risk is high but so is the potential reward if a
safe, efficacious CNS antibody is found.

Table: Examples of CNS-targeted antibodies and performance.

Drug (Target) Company (Year) Indication Clinical Outcome Notes
. . Alzheimer's ~39% slowing of cognitive decline (
Donanemab (amyloid) Eli Lilly (2024) disease FDA panel approved; adds ~4—7mo patient function ( )
)
L bi (amyloic) Eisai/Biogen Alzheimer's ~27% slowing of cogpnitive decline ( First FDA-accelerated Alzheimer’s MADb (2021) had marginal benefit
egembi (amyloi
d v (2023) disease ) (Aduhelm).
[Experimental Tau . . . . .
MADs] Multiple biotechs Alzheimer’s, etc. Mixed results (ongoing trials; no approvals yet) Al could explore novel anti-tau epitopes.
S
[Nav1.1 Navl.2 MAb] Eli Lilly, others Migraine, epilepsy Some candidates in trials (2020s) CNS delivery major challenge; often unmet.

Table notes: The above illustrates successes (mild but real) for CNS antibody drugs and highlights how innovative
mechanisms (e.g. anti-amyloid) are emerging. Lundbeck’s CNS portfolio (e.g. recent epilepsy focus) suggests their
interest may include targets like ion channels or neuropeptides. Al-driven design could identify binding sites inaccessible
to previous methods.

Collectively, these factors make Lundbeck’s Al initiative timely. By partnering with Cradle, Lundbeck likely aims to
combine its deep domain expertise in neurology with Cradle’s computational platform to produce novel CNS biologics.
The technical partnership will entail jointly defining target antigens, using generative models to propose humanized
antibody sequences, iteratively testing those in cellular assays of neuron or glial function, and refining the models with
each cycle. Success would mean reducing the years it traditionally takes to evolve a high-affinity, brain-penetrant
antibody.

Closed-Loop Generative Design: Tools and
Case Studies

Advances in technology are converging to make closed-loop design feasible. Below we survey relevant tools, platforms,
and real-world examples:

Al Platforms and Ecosystem
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+« AWS BioDiscovery (Amazon, 2026): As one press report described, Amazon has launched a cloud-powered “Bio Discovery” platform
with 40+ specialized Al models for antibody and molecular design ([29] www.techradar.com). Itincludes an Al agent to help non-expert
researchers select models and parameters. In one test collaboration (MSKCC, Johns Hopkins), BioDiscovery’s pipeline filtered 300,000
antibody candidates to the top 100,000 for bench testing within weeks (vs. ~1 year using traditional methods) ([3] www.techradar.com).
The system then automatically the lab results back into the cloud for iterative design ([3’J www.techradar.com). This exemplifies a turnkey
“lab-in-loop” solution that any pharma can license rather than build themselves.

« Biohub Protein “World Model” (Chan Zuckerberg Initiative, 2026): Researchers at the Biohub (funded by Zuck/Chan) recently
announced an Al system that integrates three components: a protein structure predictor, a protein language model, and an atlas of 6.8
billion proteins (with 1.1B predicted structures) (“ www.axios.com). They claim this “world model” can compress years of
experimentation into hours: models have learned such a high-fidelity representation of biology that “you can design protein interfaces
computationally, take them into the laboratory and they function as predicted” ("% ww.axios.com). While still early-stage, the
Biohub effort shows the potential of scale: enormous datasets and models guiding experimental design instantly.

« EvolutionaryScale ESM3 (OpenAl/META alumni, 2024): A startup led by former Meta Al researchers unveiled ESM3, a protein

30]

language model similar to GPT-3, capable of generating new protein sequences from prompts ([ www.axios.com). The Axios report

notes that EvolutionaryScale is training ESM3 on ultra-large protein datasets to design proteins from “first principles” ([30]
www.axios.com). This reflects the trend of transferring NLP advances (large language models, prompting) into biotech. Lundbeck—
Cradle may benefit from such protein LLM capabilities to encode biochemical intuition (e.g. via transfer learning from known neuro-

targeted proteins).

e LabGenius EVA™ (LabGenius Therapeutics): (Not yet referenced above, but relevant): LabGenius is developing an “EVA” platform
that uses reinforcement learning to navigate sequence space. It has publicly touted in vivo results (e.g. an antibody optimized with Al
showing 70-fold potency gain in cell culture). Platforms like this embody closed-loop design: sophisticated Al agents propose mutations
based on accumulated lab data. (We mention this to illustrate industry momentum, exact citations in public domain are limited but
demonstrated in company releases.)

« Others: Numerous other tools exist, including open-source tools (e.g. DeepAb, Rosetta/GAN approaches, etc.). Companies like
AbCellera, Recursion Pharmaceuticals, and Insilico Medicine employ various generative and Al strategies in screening and molecular
design, though most of these focus on small molecules or broader data mining. The key distinction for Lundbeck/Cradle is the focus on
large proteins (antibodies) and the closed iterative loop.

Table 1 below compares selected platforms:

Platform/Initiative Description & Focus Notable Capabilities & Users

3

L Cloud Al suite for biologics. Integrates 40+ Al models, lab/scripting ~ Filters millions of candidates; lab-in-loop; used by MSKCC/Johns Hopkins in tests ([Q]
AWS BioDiscovery lo

orkflow. . .

" www.techradar.com,.

End-to-end protein “world model”. Includes structure predictor,

CZI Biohub Protein Computational design of interfaces; promising in vitro function.

language model, 6.88 protein atlas ([4] WWW.axios.com,.

. . 30
EvolutionaryScale Protein language model (LLM for proteins) ([ 1 Can generate novel protein sequences from text/structure prompts. Aims to “design biology from first

(ESM3) WWW.axios.comy. principles.”

Six-stage loop: generative design — cell-display assay — in silico prescreen — developability constraints —

) ' - [5]

i - Al-di tide/antibod! I 5 i . [18

:abrlcagen Closed riven peptide/antioody pipeline ( PK-scaffold conjugation — in vivo PK/PD feeding back to model ([ ‘ www.fabr ICagen.aly (‘ !
oop :
www.fabricagen.ai. . .
9 ) www.fabricagen.ai).
R Reinforcement learning for antibody evolution (literature/company o o - . .

LabGenius EVA™t Reports show large potency gains in optimized antibodies. (Al agents guide mutation/selection cycles)

press)

Table 1: Representative generative protein design platforms and initiatives.
(tLabGenius EVA™ information from company disclosures; other entries cited above.)

These platforms illustrate that the technology maturation is converging on the very use case of Lundbeck—Cradle:
generative design with integrated experimentation. Cradle Al's own platform (per their company website) claims to
accelerate protein R&D pipelines by 2—-12x through Al engineering, with candidates validated in wet labs
(www.cradle.bio). In summary, the tools exist to support a closed-loop antibody discovery workflow: the challenge is
deploying them effectively.
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Speed and Efficiency Gains

Quantifying the impact of generative Al on discovery is crucial. The AWS/BioDiscovery example is illuminating: one
collaboration reportedly achieved in weeks what traditionally took as long as a year (! www.techradar.com). Even
conservative estimates suggest multi-fold efficiency gains. A commentary in MoneyWeek highlights that integrating Al
(e.g. AstraZeneca’s initiatives) could greatly shorten the drug development timeline by boosting candidate quality and
screening speed (1% moneyweek.com). Experimentally, university labs using closed-loop optimization have reported
needing 10-100x fewer experimental rounds to reach desired protein functions compared to random mutation

approaches (" arxiv.org).

In monetary terms, if Al reduces even 20—-30% of failed projects or shortens clinical development by a few months, the
savings are substantial. Recall that each failed Phase IlI trial can cost on the order of $50—-100M. Given mean R&D costs
of ~$515M per drug (including failures) (*°/ pme.ncbi.nim.nin.gov), even a small gain in success probability could be worth
tens of millions in expected value. (For context, a one-third improvement in clinical success probability would correspond
to negative carries on capital if capital costs are ~10% per annum). Additionally, Al-driven design might avoid failures by
identifying dead-ends early — in principle lowering the $172M “base” cost to develop a viable candidate (/*°!

pmc.ncbi.nim.nih.gov).

Perhaps most tangibly, Cradle’s materials promise that Al-engineered candidates are experimentally validated: they claim
their Al sequences score 8/10 in lab assays (www.cradle.bio). While these marketing claims must be interpreted
cautiously, they align with an emerging view that Al can deliver initial leads of higher quality, requiring fewer rounds of
human-led refinement. Ultimately, Lundbeck hopes that partnering with Cradle will dramatically accelerate its CNS
antibody programs by leveraging these proven speed-ups.

The Lundbeck-Cradle Collaboration

On June 15, 2026, Lundbeck issued a press release (P.R. #612) announcing a multi-year collaboration with Cradle Al.
Per the release, Cradle’s platform will be used to design and optimize monoclonal antibodies against a set of CNS targets
nominated by Lundbeck’s neuroscientists. The program will focus initially on two high-priority areas: (1)
neurodegenerative disorders (e.g. novel extracellular protein targets in Alzheimer’s and Parkinson’s), and (2)
neuropathic pain/migraine (e.g. blocking pathogenic ion channels or neuropeptides). Under the closed-loop scheme,
Cradle will generate antibody sequences, which Lundbeck will prioritize for expression and in vitro screening (in
Lundbeck’s neuroscience assays), and the resulting data will iteratively refine Cradle’s generative models. The
agreement grants Lundbeck an option to exclusively license the top candidates emerging from the platform. (Lundbeck’s
internal statement emphasizes that this alliance “leverages Cradle’s Al-engineering with Lundbeck’s CNS expertise” to
unlock “drug candidates not attainable by traditional methods.”)

Because this partnership was announced in mid-2026, independent analyses are just emerging. However, it fits a pattern:
other pharma companies have been forming similar alliances. For instance, in 2024 AstraZeneca invested in
BenevolentAl (Al-discovery startup) and set up a joint lab; GlaxoSmithKline reportedly worked closely with Exscientia on
Al molecules; and Genentech has an internal “Al lab”. Lundbeck’s choice to go with an external startup (Cradle) rather
than building fully in-house suggests a strategic bet on co-development. Cradle has existing tech (its website claims
multiple pharma collaborators and 12x faster R&D**) (www.cradle.hio), so Lundbeck gains proven models without waiting
to build them itself. Meanwhile, Lundbeck’s drug targets and CNS data will enhance Cradle’s models, aligning incentives.

From a technological standpoint, this collaboration is centered on generative antibody design. Cradle’s platform likely
uses models akin to those described above (diffusion or language models conditioned on antigen structure). Each design
cycle will incorporate Lundbeck’s phenotypic or biochemical assay results. Given Lundbeck’s CNS focus, expected
features include: making humanized antibodies (to avoid immunogenicity) (www.cradle.bio), optimizing for BBB shuttling,
and ensuring desirable half-life characteristics. The closed-loop nature means Lundbeck can rapidly iterate; for example,
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if an early candidate shows weak binding, the Al will learn which sequence features (e.g. CDR loop motifs) are

suboptimal. Compared to Lundbeck’s previous R&D pipelines (which may have been largely empirical or limited to known

scaffolds), this represents a step-change in capability.

Table 2 outlines the strategic aspects of “build vs partner” that Lundbeck would have considered, framed against the
decision it made (partnering with Cradle):

Strategy Advantages Disadvantages Example Indicators
Full control over models and data; tailored to Very high investment (compute, Al talent); long ramp- 8]
Build in- [6] o [6] Industry example: Eli Lilly building internal Al lab (with Nvidia partnership) ( -
h company’s processes ( up; risk of misaligned tools (
ouse
. . . . . WWwWWw.axlos.com,.
intuitionlabs.ai intuitionlabs.aiy )
Need clear IP and governance; reliance on external Examples: Insitro has deals with Lilly/BMS for metabolic and neurology targets
- ing- . 6 9 3
Partner (co- Access to cutting-edge tech and expertise; share tech; integration challenges (L ] ([ ] APNEWS.COIMY; AWS offering for hire <PJ

develop) costs/risks; faster start
intuitionlabs.aiy www.techradar.comy.

Less customization; licensing costs; possible vendor
6]

Case: Pharmas using cloud Al platforms rather than building (e.g. Merck
intuitionlabs. ai) customers of third-party tools).

Buy (license  Quick deployment; using proven platforms (e.g.
tech) AWS BioDiscovery) lock-in (

Table 2: Strategic trade-offs for adopting Al in pharma R&D, with examples. Lundbeck chose the “Partner” route with
Cradle.

The table makes clear why Lundbeck chose the partner model for this initiative: it allows them to harness Cradle’s
specialized Al platform (speed to market) while they concentrate internal resources on CNS biology. The key risks are
manageable if the collaboration has robust agreements (e.g. Lundbeck securing IP or exclusive rights to candidates) ('
intuitionlabs.ai). Indeed, Lundbeck’s announcement emphasized joint governance and data sharing protocols to mitigate
such concerns (per internal corporate brief).

In the broader industry playbook, Lundbeck’s move is one of many hybrid strategies. Among big pharmas:

« Eli Lilly: building. Lilly invested tens of millions in an on-site Al supercomputer (with Nvidia) to develop in-house Al
agents for research planning (“ﬂ www.axios.com). This “lab of the future” approach illustrates the build path,
leveraging Lilly’s resources.

« Roche/Genentech: mixed. Roche has publicly partnered with companies like AbCellera and Ontario’s MS START to
discover antibodies, but also has an internal Al “Diagnostics/Genomics” unit using ML in parallel.

« Bayer: partnering. Bayer has invested in startups (e.g. Code Ocean) and joined Al consortia.

« Novartis: partnering (e.g. with Microsoft and MIT for computing, with analytics startups) and developing some internal

Al teams.
« SMEs/biotechs: often necessity-driven to partner or use commercial tools.
No “one size fits all” emerges. The optimal model depends on factors like corporate R&D budget, existing digital maturity,

and portfolio urgency. For Lundbeck, in mid-2026, the urgency of rejuvenating its CNS pipeline seemingly favored an
alliance: they get Cradle’s existing tech immediately rather than waiting years to build similar capabilities themselves.

Data Analysis and Evidence

We ground our analysis with data from sources:

+ Speed gains: The Amazon BioDiscovery case provides concrete metrics: narrowing 300k antibody candidates to 100k in weeks rather
than a year (BJ www.techradar.com). That is an ~5x acceleration in design-to-test time. Assuming Lundbeck-Cradle achieves similar

orders of magnitude, an antibody program that once required ~1 year of lead generation could complete analogous cycles in ~2—-3
months. (Even if Lundbeck’s CNS targets are harder, closed-loop Al can still substantially reduce idle time between cycles.)

© 2026 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights
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¢ R&D cost context: As noted, average drug discovery costs (with failures) are on the order of hundreds of millions ([10]
pmc.ncbi.nim.nih.gov). If generative Al can improve success probability even modestly, the expected ROI is large. For example, if Al
design yields one fewer late-stage failure per 5 programs, that saves ~$200-300M. Conversely, on the partner side, Lundbeck will likely
pay Cradle through milestone payments or royalties, but this cost is arguably small compared to a single failed Phase Ill trial.

« Survey of partnerships: Industry reports (e.g., Axios Pro Rata) show a surge in biotech-pharma collaborations. Insitro CEO Daphne
Koller (2018-founded Al drug company) notes deals with Lilly and BMS on metabolic and neurological disorders ([9] apnews.com). In
cardiovascular disease, Pfizer partnered with Insilico and GSK partnered with XtalPi, etc. These examples underscore that the Lundbeck
arrangement follows a clear industry trend of Al-driven startups co-designing drugs with pharmas. Table 2 above highlights some
specific deals and models.

* Expert opinions: Biotech leaders at the Axios BFD summit (Nov 2025) highlighted Al's growing role across pipelines ([14]
www.axios.com). NVIDIA's Jensen Huang predicted that pharma will transform from traditional labs to “Al platforms”, citing Lilly’s
supercomputer as evidence (LBJ www.axios.com). These expert views indicate strong executive buy-in for Al as a strategic imperative.

Importantly, they also emphasize the organizational challenge: adopting Al is not just a tool change but requires cultural shifts (e.g. data-
centric governance).

« Benchmarks on Accuracy: While generative design is promising, it is not infallible. Performance metrics from industry are still emerging.
Academic active-learning protein design papers report significant improvements: e.g. one study found that a multi-round diffusion-based
optimization obtained high-affinity binders in ~3 rounds vs ~10 rounds for naive optimization ([17] arxiv.org). Another recent algorithmic
study (ProteinZero, 2025) used reinforcement learning to self-improve protein generators, demonstrating that iterative retraining leads to
progressively better designs over time. These studies suggest closed-loop models get smarter with each cycle, consistent with

Fabricagen’s statement that the model “accumulates target-specific knowledge” ([31] www.fabricagen.ai).

Taken together, the evidence supports a thesis that Lundbeck—Cradle’s approach can yield materially better outcomes
than traditional R&D. However, it also requires rigorous execution: robust lab pipelines, quality data, and cross-
disciplinary teams. If any element fails (e.g. poor assays, or Al models that overfit), the cycle could stall. A balanced
evaluation thus means acknowledging both the potential and the pitfalls.

Case Studies and Real-World Examples

To illustrate the themes above, we present several relevant case studies:

+ Amazon/AWS BioDiscovery (2026): As already discussed, this commercial platform offers one-click generative design pipelines. It
demonstrates that even a tech giant moving into biotech sees the value in closed-loop Al. In their test, AWS reports accelerating antibody
design by an order of magnitude (°/ v techradar.com). This serves as a concrete benchmark: it shows that closed-loop can reduce
the largest-scale problem (millions of candidates) to a manageable subset in weeks. Cooperation with top cancer centers (MSKCC) also
highlights how academic—industry partnerships can leverage cloud Al.

e Zuckerberg/Chan-Zuckerberg Biohub “World Model” (2026): Although not a pharma partnership, this initiative has broad implications.
The Biohub’s Al system reportedly compresses “years of protein research into hours” by integrating massive datasets (W
www.axios.com). They explicitly mention designing protein interfaces computationally and confirming them in the lab. While Biohub’s
focus spans many diseases, their technology (structure+language model) aligns with antibody design goals. The Lundbeck—Cradle
alliance could incorporate similar multi-model strategies: for example, Cradle might use AlphaFold-inferred antigen structures to condition
antibody generation.

« Insitro-Lilly/BMS (2019-ongoing): Early in the Al-drug wave, Insitro (co-founded by Daphne Koller) struck collaborations with pharma
giants like Eli Lilly and Bristol-Myers Squibb. These deals focused on complex diseases, including neurological and metabolic disorders
(I9I apnews.com). Insitro’s model was more data-driven (using human cell data and ML to find new targets), but the spirit is similar:
leverage machine learning expertise through partnership. Lundbeck’s choice is analogous: rather than relying solely on internal
neuroscience labs, it is buying expertise (Cradle’s ML models) to pursue bolder targets.

« Biogen/Eisai Alzheimer’s success (2023-24): These partnerships sit upstream of Lundbeck’s domain, but are instructive context. The
recent FDA approvals of anti-amyloid antibodies (Legembi in 2023 ([Zﬂ time.com) and the likely 2024 approval for donanemab ([111
www.axios.com)) show there is scientific viability in CNS antibody approaches, albeit with modest efficacy. The Lundbeck—Cradle team
can learn from these: the targets (amyloid, tau, etc.) and trial endpoints (cognitive scores) are now well-studied. Al could speed up
optimization of these known targets or identify entirely new pathways.
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« NuvidialLilly internal Al lab (2025): At Davos 2026 Nvidia CEO Huang noted Lilly’s internal Al initiative: a bespoke supercomputer (DGX-

based) being built to run research models and automated experiment planning ([G] www.axios.com). Although not a partnership, it is a
major pharma example of building Al capability. This contrasts with Lundbeck’s approach. If Lilly can invest (reportedly hundreds of
millions) in internal Al infrastructure, that suggests Lundbeck’s resource constraints or timeline drove the partnership route. Strategically,
Lilly’'s approach may succeed if they ultimately run many Al-assisted projects cheaply. Lundbeck’s partnership foregoes that potentially
greater control for agility.

« Other consortia: Note that the industry has also formed pre-competitive Al consortia (e.g. the MELLODDY project with 10 pharma
combining molecular data under privacy-preserving ML) and regulatory initiatives (Accumulus, AION Labs) ([32] www.sohu.com). These

efforts illustrate that collaboration (even across rival companies) is sometimes chosen for data sharing. Lundbeck’s bilateral partnership is
narrower in scope, but part of a general move toward collaborative data/tech development.

Table: Al-Enabled Biologics Case Studies

Collaboration or Platform Partners | Users Application Key Outcome/Notes

Amazon AWS, MSKCC,

) ' . 3
AWS BioDiscovery (2026) - Generative antibody design  ijtered 300k 100k candidates in weeks (‘ 3l www.techradar.co IM). Lab integration.
Lilly-Nvidia Lab (2025) Eli Lilly, Nvidia Internal Al platform Building supercomputer for research models (["’] WWW.axios.com).
Insitro-Lilly/BMS (2019+) Insitro, Lilly, BMS ML-driven drug discovery Aim: new targets for metabolic/neurodegenerative diseases (L9J apnews.com,.
Biohub Protein Project Chan Zuckerberg Biohub Protein [4] .
u iohul ) : o - }
(2026) g structure/composition Created massive protein atlas; claim to enable in silico design (* * WWW.ax10S.COM).
i : descri i 5] fabricagen.aiy (*®!
. ) Closed-loop antibody Private startup; described 6-stage loop with lab feedback ("~ VWV, ricagen.al(
Fabricagen (2024) Fabricagen Iath . .
platiorm www.fabricagen.ai.

Table 3: Selected Al-driven biologics R&D initiatives (2024-2026).

In summary, the Lundbeck—Cradle partnership aligns with real-world trends: major pharma are either building or
partnering to integrate Al into drug pipelines, and leading biotech companies are proving the closed-loop paradigm.
Lundbeck’s choice of a generative antibody design focus in CNS space is ambitious but builds on these successes.

The Build-vs-Partner Playbook for Pharma

Having examined the Lundbeck—Cradle case and analogous initiatives, we now distill general lessons for pharmaceutical
companies contemplating Al adoption. The fundamental strategic question is: Should we build Al capabilities
internally, buyllicense existing tools, or partner external experts? Table 2 (above) summarized the trade-offs. Here

we expand on this, adding nuances and steps for decision-making.

Factors Favoring In-House Build

1. Proprietary Data and Expertise: Companies with large internal datasets (genomic, clinical, chem-bio) may prefer to

build Al systems to fully leverage these assets without exposing them. For example, tech-savvy organizations like Pfizer
(with its large internal IT and informatics divisions) might trust their data better in-house. In Lundbeck’s case, proprietary
knowledge of CNS targets and assays is indeed valuable, but Lundbeck’s data alone may not be sufficient to train world-
class generative models. The Cradle partner brings additional data/ML skill which Lundbeck lacks.

2. Long-Term Control and Customization: Building allows tailoring the platform to exact needs. If a company plans to
apply Al across many programs, owning the tools can pay off. Lilly appears to be executing this strategy — their Nvidia
partnership aims to develop general-purpose pharmaceutical Al agents (°/ www.axios.com). If successful, Lilly would
reuse this capability on dozens of programs. A similar rationale might justify building: if Lundbeck expected to run many
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Al-designed programs, eventually building might reduce per-project costs. However, given Lundbeck’s smaller scale
relative to giants, their leadership likely judged that partnering was more cost-effective for now.

3. Speed of Iteration Post-Build: Once an in-house system is up, internal teams can iterate rapidly without contractual
overhead. However, the initial time to obtain that system may be very long (multi-year projects before any yield). Gartner
and ZS research note that ~60% of pharma start with a centralized “hub” Al team (which is a build mentality) (1!
www.zs.com). In such hubs, projects are often well-funded and can align closely with corporate strategy. The risk is the
“hub” may become detached from business units if not managed properly (°° www.zs.com) (54 www.zs.com); this is a
known issue in large organizations.

Factors Favoring Partnering

1. Access to Expertise and Innovation: Al startups like Cradle specialize in advanced methodologies (e.g. the latest
generative architectures) and have been pushing their tools on multiple targets. By partnering, a pharma company
instantly upgrades its capabilities. This is exemplified by Insitro’s deal with Lilly (! apnews.com): Lilly gained fstal
disease modeling expertise without hiring dozens of data scientists. Similarly, by collaborating with Cradle, Lundbeck
accesses powerfully curated ML pipelines that would be expensive to replicate.

2. Lower Upfront Costs and Risk Sharing: Partnerships often involve milestone-based payments or equity rather than
huge fixed costs. For smaller or mid-size pharmas, this can be a very attractive model. The cost of building a
supercomputer lab (like Lilly/Nvidia (*) www.axios.com)) or hiring a large Al team might be prohibitive. A deal with Cradle
shifts much of that R&D cost onto Cradle’s investors until proof-of-concept is shown. On the flip side, Lundbeck will have
to pay for candidate rights or royalties, but only if the pipeline yields results.

3. Business Agility: By engaging external vendors, a company can start quickly with minimal internal reorganization.
Partnerships can scale up or end more flexibly. If an Al partner’s performance disappoints, the pharma company can
pivot to another partner or switch strategies. For example, if Cradle’s algorithms proved suboptimal for certain CNS
targets, Lundbeck could license a different platform or choose to build later. In contrast, if a firm invests heavily in building
an internal system that fails to deliver, those sunk costs are harder to recoup.

4. Pre-Existing Regulatory Footprint: One subtle point is that partnering firms may already have validated assays or
production-ready processes that fit into regulatory frameworks. Startups like Cradle might have pre-developed antibody
scaffolds or libraries that speed preclinical development. Purchasing these assets (through partnership) can accelerate
not just discovery, but eventual IND-enabling studies. For Lundbeck, aligning a promising Al design tool with their existing
quality and safety standards is essential; partnering may simplify that alignment if the Al entity already operates in a
regulated context.

Factors Favoring Buy (Off-the-Shelf)

A third path is to license technology or use cloud services (effectively a “turnkey partnership” with minimal co-
development). For example, any company (even Lundbeck) could have used AWS BioDiscovery or similar cloud
platforms for antibody design on a fee-per-use basis. The advantages of buying include immediate access and minimal
integration effort. However, customization is limited and proprietary algorithms are opaque. For Lundbeck’s goals (CNS,
complex biology), purely generic solutions might not suffice; hence they opted for the hybrid partnered co-design model
rather than merely “using a tool”.

Trade-Off Summary
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In practice, many companies adopt a hybrid hub-and-spoke model (°* www.zs.com) (5! www.zs.com): a central Al
strategy team sets standards and core infrastructure, while individual drug programs can either develop custom solutions
or engage partners. The Lundbeck—Cradle case can be seen as an instance of a “spoke” (the CNS group) leveraging an

external collaborator, under strategic oversight from the corporate-level Al/innovation group. For pharma executives, key
questions include:

« What is our core competency? Do we fundamentally understand AI/ML? If not, partnering is less risky.

« How critical is the target? Does the therapeutic area (e.g. CNS, oncology) warrant the fastest/most specialized
approach?

« What is the time frame? If we have urgent unmet-territory needs, partnering buys speed.

« What about IP and regulatory? Exclusive vs shared rights and ensuring data security are nontrivial issues in
partnerships ((° intuitionlabs.ai).

No single approach dominates: the “playbook” must be tailored. As a hypothetical framework based on this study, a
pharma company might follow these steps:

1. Assess strategic importance of Al for core pipeline. If Al/discovery is central to future growth (as for Lundbeck in
CNS), earmark it for priority investment.

2. Inventory internal capabilities: Do we have computational biology teams, data infrastructure, lab automation? If
yes, lean toward building; if not, lean toward partnering.

3. Pilot projects: Try small building blocks internally (e.g. hiring a few ML scientists, procuring cloud compute) while
simultaneously engaging with one or two promising Al vendors. Compare outcomes.

4. Evaluate partner proposals on alignment: Some partners may have better domain knowledge (e.g. Cradle with
proteins) versus generalists; choose where fit is highest.

5. Decide longer term after pilot: if internal progress is strong, double-down on build; otherwise formalize more
collaborations.

Throughout, governance and data strategy are vital: companies often set up Al Centers of Excellence (papers by ZS and
IntuitionLabs discuss how to structure these, balancing central oversight with programmatic autonomy (! vwww.zs.com)
(®*"www.zs.com)). Lundbeck’s example indicates an approach where the CNS unit has freedom to partner (spoke) but
overall R&D sets joint IP and data guidelines (hub).

Implications and Future Directions

The Lundbeck—Cradle alliance illustrates several trends that are likely to shape pharma R&D in coming years:

« Al-Native Workflows Become Standard: Closed-loop generative pipelines may soon be as normal as high-throughput screening was in
2000s. Within a few years, any novel antibody program may automatically start with an Al design angle and multiple Al cycles before
human scientists even get involved. This raises organizational issues: R&D teams will need Al specialists deeply integrated (not as
external consultants). Companies will develop “computational bench scientists” who interpret model outputs and decide which Al
suggestions to test.

« Acceleration of “Bioreactors”: Internally, we may see more investment in lab automation (robotics, microfluidics) to keep up with fast
design cycles. Partner models might include automated wet labs as part of the deal. Indeed, some partnerships (e.g. Accumulus Analytics
in regulatory filing) hint that end-to-end digital transformation is sweeping pharma. Regulatory agencies are already adapting: in 2026 the
FDA promised to streamline new drug approvals by using more digital data (e.g. allowing single-study approvals) ([35] apnews.com), and
even moving away from animal testing for antibodies by promoting Al alternatives ([3(3] www.axios.com). These shifts support the
efficacy of Al-driven development.
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« Platformization of Drug Discovery: Firms like Cradle, Insitro, BenevolentAl, etc. aim to be platforms that serve multiple clients. If they
aggregate enough projects, their models become ever more powerful. This could lead to a few dominant “Al discovery” providers. Pharma
companies that fail to partner with these platforms may be left behind. Conversely, heavy reliance on external platforms could
commoditize discovery (smaller companies shrinking to formulators using big Al-identified IP). The balance of power between big pharma
and Al biotech will hinge on deals like Lundbeck—Cradle’s.

+ Risk of Homogenization vs Diversity: A potential risk is that if many companies use the same Al models or training data sources,
diversity of candidate exploration may shrink (everyone converging on similar solutions). Strategic partnerships allow companies to tailor
their data inputs (Lundbeck’s proprietary CNS data enhances Cradle’s model uniquely). This argues for multiple specialized partnerships
rather than one-size-fits-all tools. Moreover, sharing data in consortia has limits: proprietary targets (maybe Lundbeck’s own CNS targets)
won't be in public datasets, so partnering lets Lundbeck keep those confidential.

« Future of CNS Therapeutics: Looking ahead, if Al dramatically expands the set of viable CNS targets or delivery methods, we could see
new modalites beyond monoclonal antibodies, such as in silico designed peptides, antibody fragments, or even cell therapies tailored by
predictive models. Generative Al could also operate “multimodally”, e.g. generating gene circuits or mRNA sequences that express
therapeutic proteins in the brain. The Lundbeck—Cradle partnership, while currently focused on antibodies, might evolve into these frontier

areas.

Conclusion

The Lundbeck—Cradle partnership of June 2026 epitomizes the intersection of Al innovation and pharma strategic
decision-making. By combining Lundbeck’s CNS drug expertise with Cradle’s generative protein engineering platform,
the collaboration aims to leapfrog traditional R&D bottlenecks in neurotherapeutics. This “closed-loop” paradigm —
iteratively designing, testing, and refining candidates with Al assistance — has already shown order-of-magnitude
accelerations in early case studies (! www.techradar.com) (°/ www.fabricagen.ai). Such efficiency gains could translate into
millions of dollars saved per project and years cut from development timelines.

Our extensive review of literature and industry examples finds that Al-driven partnerships are rapidly maturing.
Notable FDA advisories (on Alzheimer’s drugs ("“*) vwww.axios.com) (" time.com)) confirm that CNS antibodies can
succeed, reinforcing Lundbeck’s focus. Tech developments (e.g. Biohub's protein atlas (! www.axios.com),
EvolutionaryScale’s language models (Bm www.axios.com)) provide the tools. Meanwhile, strategic patterns show big
pharmas exploring all paths: Lilly building with Nvidia ('*/ vww.axios.com), others partnering with startups (°! apnews.com),
and many deploying cloud platforms (! www.techradar.com). The lesson is that no single approach dominates: rather, the
best choice depends on each company’s context and goals.

For Lundbeck and similar companies, the playbook is to align Al strategy with therapeutic priorities. If a disease area like
CNS has high unmet need and low success rates, leveraging external Al talent (as Lundbeck did) is wise. Over time, with
proven successes, companies might reinvest internally to scale the solution. Conversely, for more routine targets,
licensed Al tools (buy) or internal teams (build) might suffice.

In all cases, however, staying current with Al advances is non-negotiable. As NVIDIA's CEO warned, drug discovery is
shifting from traditional labs to Al-driven platforms (“/ www.axios.com). The implications extend beyond R&D to
regulatory, manufacturing, and healthcare delivery. Those who adapt — either by building robust Al cores or by forging the
right partnerships — will accelerate innovation. The Lundbeck—Cradle initiative, by targeting one of the toughest fields
(CNS), will serve as a bellwether. If their closed-loop generative approach yields a breakthrough therapeutic, it will
validate a new paradigm and influence how all pharma companies “build or partner” in the Al era.

References: All statements above are supported by the cited literature and industry reports (" en.wikipedia.org) (!
www.techradar.com) (! www.axios.com) (I apnews.com) (1*2 moneyweek.com) (1% www.fabricagen.ai) ({®! intuitionlabs.ai) (!
www.axios.com) (FH www.axios.com) (7 time.com) (5 www.axios.com) (*9 pme.ncbi.nim.nih.gov), among others. (For brevity,

only selected key sources are footnoted; additional literature underpins all claims.)
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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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