
Multimodal Foundation Models and World Models in Biopharma

Biopharma insights others miss
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1. EARLY DISCOVERY CAPTURES ALL: Biopharma's multimodal deployments cluster in lead identification and target 
discovery, reflecting which AI matured first rather than where the value is. The later pipeline stages where regulatory and 
commercial decisions converge remain unoccupied and represent the most significant white space.

2. WORLD MODELS ALREADY WORK: Manufacturing digital twins reached production grade because process variables and 
sensors are directly measurable. Biology simulation is the largest domain but mostly partnered, meaning the competitive 
window for a defensible human biology platform is still open.

3. PHARMA BUYS, NOT BUILDS: Technology vendors and AI-native biotechs define the infrastructure layer for both 
foundation models and world models. Large pharma appears sparingly and almost never as a primary builder. The 
partnership terms being set now will determine pharma's long-term leverage.

4. POSTURE INVERSION IS STRATEGIC: Companies that partner externally for foundation models shift toward internal builds 
for world models, treating simulation as proprietary advantage. Their investments cluster in quantitative systems 
pharmacology and manufacturing because those domains connect directly to regulatory submissions.

5. BIOLOGY SIMULATION ENTERS VIA ACQUISITION: No large pharma company is building a broad biology world model 
comparable to Recursion, Bioptimus, or CytoReason. The most ambitious simulation capabilities are developing outside 
pharma and will arrive through partnerships or acquisitions.

EXECUTIVE SUMMARY
Multimodal Foundation Models and World Models in Biopharma

Publicly documented multimodal foundation model deployments in biopharma (n=29) and global biopharma world model efforts (n=69), both as of May 2026. The two landscapes use different inclusion criteria and are not directly comparable by count.
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Multimodal AI clusters in early discovery, then vanishes
29 documented deployments across the biopharma pipeline

• Early-pipeline density reflects which 
AI models matured first, not where 
the highest-value applications actually 
exist.

• Tempus, Isomorphic Labs, and NVIDIA 
each own a single pipeline niche, 
fragmenting infrastructure by function 
rather than consolidating it.

• Post-market is where regulators and 
payers now demand real-world 
evidence, making it the highest-value 
unoccupied space.

• Pharma's comfort with multimodal AI 
appears to decay as applications 
move closer to clinical or regulatory 
decisions.

Publicly documented multimodal foundation model deployments and advanced pilots in biopharma, n=29. Requires named deployer, named model, explicit multimodal inputs, and evidence of active use. Excludes single-modality AI and marketing claims without deployment evidence.
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World models are already operational, not speculative
69 efforts across five domains, from manufacturing to biology simulation

• Manufacturing twins reached 
production grade because process 
physics and sensors are observable in 
ways biology still is not.

• Biology simulation is large but mostly 
partnered, meaning the race to own a 
defensible platform in that domain 
remains open.

• The competitive advantage is not just 
building a world model but shaping 
what the category means while 
definitions remain fluid.

• Disease progression modeling 
remains academically anchored, 
creating a potential acquisition 
pathway into longitudinal patient 
simulation.

Global biopharma world model efforts, n=69. World model defined as a system that simulates biological systems, disease trajectories, intervention responses, or manufacturing processes across interacting variables. Excludes single-task predictors. Domain totals (n= labels) include all 
efforts in each domain. Maturity tiers shown exclude 2 discontinued programs, which is why visible bubbles sum to less than the domain total in two rows. One multi-domain effort is not shown.
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AI-native biotechs and tech vendors dominate both landscapes

• The vendor partnership terms pharma negotiates today will define its long-term strategic leverage across the multimodal AI 
stack.

• GSK is the sole hybrid, making it the reference case for whether internal capability and external partnerships coexist.

• Commercial world models depend on open-source academic simulation tools, a structural dependency invisible in pharma's 
partnership announcements.

Foundation model landscape (n=29) and world model landscape (n=69). Entity type based on primary organizational role. Deployer posture based on model ownership and partnership structure. The two landscapes use different inclusion criteria and are not directly comparable by 
count. Two world model efforts (1 academic lab, 1 contract manufacturer) are not shown separately due to small count. Quantitative systems pharmacology abbreviated as QSP throughout.

Pharma buys the infrastructure it does not build
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Pharma licenses foundation models but owns world models
Four crossover companies show a consistent posture inversion

• Pharma treats foundation models as 
commodity infrastructure worth 
licensing and world models as 
proprietary advantage worth owning.

• Internal bets connect to established 
regulatory workflows like model-
informed drug development, where 
the return pathway is already legible.

• Recursion, Bioptimus, and 
CytoReason are building the biology 
world models no pharma company 
has attempted, positioning for 
acquisition.

• Sanofi spans two world model 
domains but stays within orthodox 
manufacturing and QSP territory, the 
most conservative frontier bet.

Large pharma companies appearing in both the foundation model (n=29) and world model (n=69) landscapes. Engagement mode assessed from partnership structure, model ownership, and named platform linkages. Astellas and Takeda appear only in the world model landscape. 
QSP refers to quantitative systems pharmacology.
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