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Executive Summary

Pharmaceutical companies evaluating private large language model (LLM) deployment against commercial application programming interface
(API) services face a total cost of ownership (TCO) decision shaped by three forces: falling API prices, capital-intensive graphics processing unit
(GPU) infrastructure, and Good x Practice ( GxP validation overhead unique to regulated life sciences. As of August 2026, frontier API pricing has
collapsed dramatically: Anthropic's Claude Sonnet 5 carries introductory pricing of $2 per million input tokens and $10 per million output tokens
through August 31, 2026 (Source: www.anthropic.com), while analysis from venture firm a16z found LLM inference costs for equivalent output quality
falling roughly 10x per year, a cumulative 1,000x drop over three years (Source: al6z.com). Against that backdrop, on-premises infrastructure remains
capital heavy: a single NVIDIA H100 GPU carries list pricing near $27,000, scaling to $216,000 for an eight-GPU board, with complete servers running
$250,000 to $400,000 (Source: www.trgdatacenters.com).

Vendor modeling complicates a simple verdict. Lenovo's 2026 total cost of ownership analysis, built on an 8xH200 configuration priced at $397,801.60
and an 8xB200 configuration at $550,475.10, concludes that owned infrastructure can reach breakeven against cloud rental in as little as six months
and deliver up to a 17x cost advantage per million tokens over five years compared to Model-as-a-Service APIs (Source: lenovopress.lenovo.com).

Independent trade press reaches the opposite conclusion for many workloads: with cheaper-tier API pricing now falling below $1 per million tokens,
"switching to self-hosted models doesn't look worth the hassle" for organizations without sustained, high-volume inference needs (Source:
thenewstack.io). This report reconciles both views: the breakeven point is a function of sustained token volume, data sensitivity, and compliance
burden, not a fixed answer.

The pharma-specific variable that generic TCO calculators omit is GxP validation. The European Medicines Agency's 2024 reflection paper on artificial
intelligence in the medicinal product lifecycle states that regulatory expectations for Al/machine learning systems can be "stricter than what is
considered standard practice in the field of data science" (Source: www.ema.europa.eu), and a March 2026 peer-reviewed review found that as of
publication, no LLM-based quality management system had received regulatory clearance in the European Union (Source: www.ncbi.nlm.nih.gov).

Validation obligations extend under ISPE's GAMP 5 framework and ICH's revised E6(R3)_Good Clinical Practice guideline, which requires that

computerized tools be "validated and ready for use prior to their required use in the trial" (Source: database.ich.org).

Named deployments show that large pharma companies are increasingly choosing on-premises private infrastructure at significant scale. Eli Lilly and
NVIDIA announced in October 2025 what Lilly calls "the most powerful supercomputer owned and operated by a pharmaceutical company,” built on
more than 1,000 DGX B300 GPUs, followed by a January 2026 co-innovation lab in which the two companies will jointly invest up to $1 billion over
five years (Source: investor.lilly.com). Roche added 2,176 NVIDIA Blackwell GPUs on premises in March 2026, bringing its combined GPU footprint to

more_than 3,500 units, which Roche describes as the largest announced GPU footprint in the pharmaceutical industry (Source: www.roche.com).
Market-level data confirms this is directional rather than universal: Mordor Intelligence finds cloud implementations accounted for 67.72% of Al-in-
pharmaceutical revenue in 2025, with on-premises growing off a smaller base (Source: www.mordorintelligence.com), and KPMG's 2026 Global Tech

Report for life sciences found 45% of organizations prefer a hybrid build-and-buy model, with pure external buying the least favored approach at only
15% (Source: assets.kpmg.com). The remainder of this report quantifies each cost layer, presents a data-backed break-even framework, and profiles
five named pharma deployments to inform build-versus-buy decisions as of Q3 2026.

Introduction and Background

The question of whether to run large language models on private, on-premises infrastructure or to consume them as metered API services has
become a board-level capital allocation decision in pharmaceutical companies, not merely an information technology (IT) procurement choice. Two
forces are colliding. On one side, commercial API pricing_from OpenAl, Anthropic, Google, and the hyperscale cloud platforms that resell their

models has fallen sharply: al6z's "LLMflation" analysis documented inference cost declines of roughly 10x per year, driven partly by open-weight
models from Meta and Mistral undercutting proprietary APl margins (Source: al6z.com). On the other side, GPU-based on-premises infrastructure
remains capital intensive and pharmaceutical data, spanning clinical trial records, manufacturing process data, and drug discovery intellectual
property, carries compliance obligations that generic enterprise TCO models do not capture.

Page 1 of 13


https://intuitionlabs.ai/articles/agentic-ai-platform-pharma-gxp-validation
https://www.anthropic.com/pricing#:~:text=Introductory%20pricing%20of%20%242/%2410%20per%20million%20input/output%20tokens%20through%20August%2031%2C%202026
https://a16z.com/llmflation-llm-inference-cost/#:~:text=The%20cost%20of%20LLM%20inference%20has%20dropped%20by%20a%20factor%20of%201%2C000%20in%203%20years.
https://intuitionlabs.ai/articles/data-center-gpu-pricing-2026
https://www.trgdatacenters.com/resource/nvidia-h100-price/#:~:text=Pricing%20starts%20at%20US%2427%2C000%20for%20a%20single%20GPU%20and%20can%20increase%20to%20US%24108%2C000%20for%20four%20and%20US%24216%2C000%20for%20an%20eight-GPU%20board
https://lenovopress.lenovo.com/lp2368-on-premise-vs-cloud-generative-ai-total-cost-of-ownership-2026-edition#:~:text=owning%20the%20infrastructure%20yields%20up%20to%20an%2017x%20cost%20advantage%20per%20million%20tokens%20compared%20to%20Model-as-a-Service%20APIs
https://thenewstack.io/gpt-5-6-api-price-cuts/#:~:text=switching%20to%20self-hosted%20models%20doesn%27t%20look%20worth%20the%20hassle
https://www.ema.europa.eu/en/documents/scientific-guideline/reflection-paper-use-artificial-intelligence-ai-medicinal-product-lifecycle_en.pdf#:~:text=stricter%20than%20what%20is%20considered%20standard%20practice%20in%20the%20field%20of%20data%20science
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC13062252/#:~:text=No%20LLM-based%20quality%20management%20system%20has%20yet%20received%20regulatory%20clearance
https://intuitionlabs.ai/articles/ich-e6-r3-risk-based-monitoring-requirements
https://database.ich.org/sites/default/files/ICH_E6%28R3%29_Step4_FinalGuideline_2025_0106.pdf#:~:text=should%20be%20validated%20and%20ready%20for%20use%20prior%20to%20their%20required%20use%20in%20the%20trial
https://investor.lilly.com/news-releases/news-release-details/nvidia-and-lilly-announce-co-innovation-ai-lab-reinvent-drug#:~:text=invest%20up%20to%20%241%20billion%20in%20talent%2C%20infrastructure%20and%20compute%20over%20five%20years
https://intuitionlabs.ai/articles/pharma-ai-supercomputer-comparison-bms-lilly-roche
https://intuitionlabs.ai/articles/pharma-ai-supercomputer-comparison-bms-lilly-roche
https://www.roche.com/media/releases/med-cor-2026-03-16#:~:text=With%20the%20addition%20of%202%2C176%20NVIDIA%20Blackwell%20GPUs%2C%20Roche%20now%20operates%20the%20pharmaceutical%20industry%27s%20largest%20announced%20hybrid-cloud%20AI%20factory%2C%20totaling%20more%20than%203%2C500%20GPUs.
https://www.mordorintelligence.com/industry-reports/artificial-intelligence-in-pharmaceutical-market#:~:text=accounted%20for%2067.72%25%20of%20the%20artificial%20intelligence%20%28AI%29%20in%20pharmaceutical%20market%20in%202025
https://assets.kpmg.com/content/dam/kpmgsites/xx/pdf/2026/05/global-tech-report-2026-life%20sciences.pdf#:~:text=A%20mix%20of%20build-and-buy%20is%20the%20preferred%20model%20by%20nearly%20half%20of%20organizations%20%2845%20percent%29
https://intuitionlabs.ai/articles/kimi-k3-vs-claude-gpt-5-gemini
https://intuitionlabs.ai/articles/kimi-k3-vs-claude-gpt-5-gemini
https://intuitionlabs.ai/articles/kimi-k3-vs-claude-gpt-5-gemini
https://intuitionlabs.ai/articles/kimi-k3-vs-claude-gpt-5-gemini
https://intuitionlabs.ai/articles/kimi-k3-vs-claude-gpt-5-gemini
https://intuitionlabs.ai/articles/kimi-k3-vs-claude-gpt-5-gemini
https://a16z.com/llmflation-llm-inference-cost/#:~:text=Meta%2C%20Mistral%2C%20and%20others%20have%20introduced%20open%20models%20that%20can%20be%20hosted%20by%20competing%2C%20low-cost%20model-as-a-service%20providers.
https://intuitionlabs.ai/?utm_source=pdf
https://intuitionlabs.ai/articles/private-llm-tco-pharma

u IntuitionLabs Private LLM TCO in Pharma: On-Prem vs APl Break-Even (2026)

This report is a pricing and total-cost-of-ownership guide for pharmaceutical technology, R&D, and finance leaders evaluating on-premises, private
cloud, and APIl-based LLM deployment as of August 2026. It quantifies four distinct cost layers: (1) GPU hardware and data center capital
expenditure for on-premises deployment, (2) commercial LLM API pricing and enterprise licensing terms, (3) GxP validation and regulatory
compliance costs specific to life sciences, and (4) staffing and operational costs for either model. Life-sciences Al adoption is accelerating broadly:
McKinsey has estimated that Al could generate more than $100 billion in annual value for the pharmaceutical industry, with adoption since 2024
tracking ahead of that curve, and Deloitte research cited by industry analysts suggests Al-enhanced drug discovery and development can accelerate
timelines by up to 60% (Source: intuitionlabs.ai). Yet Deloitte's own 2026 Life Sciences Outlook, based on a survey of 280 C-suite biopharma and
medtech executives, found that only 22% of |ife sciences leaders report having_successfully scaled Al, and just 9% report achieving significant

financial returns (Source: www.deloitte.com). That gap between ambition and realized value is, in large part, a cost and infrastructure problem.

The stakes for getting the infrastructure decision right are compounded by data sensitivity. IBM's 2025 Cost of a Data Breach Report found the
average breach cost in the pharmaceutical sector at $4.61 million, and identified healthcare (a closely related regulatory category) as the costliest
industry for breaches for the twelfth consecutive year (Source: www-api.ibm.com). The same report found that 87% of organizations have no
governance policy to manage Al-specific risk (Source: www-api.ibm.com), a finding with direct implications for pharma companies weighing whether
sensitive intellectual property and patient data should transit a third-party API. This introduction sets the frame: the rest of the report builds a line-item
cost model across on-premises capex, cloud API opex, and pharma-specific validation costs, then applies that model to break-even analysis and five
real-world case studies.

Most published self-hosted LLM cost calculators and generic enterprise TCO tools default to a one- to three-year planning horizon, a window that may
capture only part of the full ownership advantage that vendor modeling, detailed in the On-Premises and Comparative Context sections below,
projects over a longer five-year horizon. Readers using this report to build an internal three-year break-even model should treat the cost figures in the
sections below as inputs to a custom calculation specific to their own workload volume and data sensitivity profile, not as a substitute for one; as later
sections show, the gap between vendor-modeled and independently reported break-even points is wide enough that a generic calculator applied
without pharma-specific adjustment can be directionally misleading.

On-Premises and Private Cloud LLM Deployment: Capital and Operating Costs

Building private LLM infrastructure requires GPU compute, data center or colocation space, networking, and power, each with its own volatile cost
curve. NVIDIA's H100 remains the workhorse GPU for enterprise LLM inference and fine-tuning; list pricing for a single unit starts around $27,000,
rising to approximately $108,000 for a four-GPU configuration and $216,000 for an eight-GPU board, with a complete H100-powered server (including
CPU, memory, storage, and networking) typically running $250,000 to $400,000 (Source: www.trgdatacenters.com). AWS's P5 instance family,

explicitly marketed by Amazon for pharmaceutical high-performance computing (HPC) workloads including drug discovery, provides up to 8 NVIDIA
H100 GPUs and up to 640 gigabytes (GB) of HBM3 GPU memory per instance for organizations that prefer cloud-rented GPU capacity over
ownership (Source: aws.amazon.com) (Source: aws.amazon.com).

Newer GPU generations show a widening gap between manufacturing cost and market price. Independent research organization Epoch Al estimates
the manufacturing cost of an NVIDIA B200 GPU at $5,700 to $7,300, with high-bandwidth memory (HBM) and advanced packaging accounting for
roughly two-thirds of that cost (Source: epoch.ai), while reported market sale prices sit at $30,000 to $40,000 per chip, implying a chip-level gross

margin near 82% (Source: epoch.ai). That margin structure explains why cloud GPU rental has become a competitive middle path between full

ownership and pure API consumption. CoreWeave, a specialized GPU cloud provider, publishes on-demand pricing of $49.24 per hour for a full 8-
GPU HGX H100 node, $68.80 per hour for an 8-GPU HGX B200 node, and $42.00 per hour for a GB200 NVL72 instance (Source:

www.coreweave.com) (Source: www.coreweave.com).

Beyond compute, colocation and power represent a substantial and rising line item. DataCenterHawk's 2026 colocation pricing guide reports that a
four-megawatt power requirement might be quoted around $98 per kilowatt (kW) per month on average, with individual deals ranging $86 to $110 per
kW (Source: datacenterhawk.com). Renewal pricing shock for high-density Al colocation space can be severe, with rates jumping from roughly $75
per kW to $130 to $150 per kW at contract renewal (Source: datacenterhawk.com), and facilities are increasingly designed for 30 to 50 kW per rack
today with flexibility toward 100 or more kW per rack for future Al workloads (Source: datacenterhawk.com).

Vendor-published total cost of ownership modeling puts these pieces together. Lenovo's 2026 on-premises-versus-cloud TCO whitepaper prices a
complete 8xH200 server configuration at $397,801.60 and an 8xB300 configuration at $785,607, and assumes electricity at $0.12 per kilowatt-hour
(kWh), with cooling costs of $0.18 per kWh for air cooling versus $0.09 per kWh for liquid cooling (Source: |enovopress.lenovo.com). Against
comparable cloud instances, Lenovo's model finds that Azure's ND96isr H200 v5 instance runs $114.656 per hour on demand, falling to $46.56 per

hour on a five-year reserved term, while AWS's p6-b200.48xlarge runs $114.27 per hour on demand (Source: |lenovopress.lenovo.com). Over a five-

Page 2 of 13


https://intuitionlabs.ai/#:~:text=McKinsey%20estimated%20AI%20could%20generate%20%24100B%2B%20in%20annual%20value%20for%20the%20pharmaceutical%20industry
https://intuitionlabs.ai/articles/ai-adoption-in-biotech-playbook
https://www.deloitte.com/us/en/insights/industry/health-care/life-sciences-and-health-care-industry-outlooks/2026-life-sciences-executive-outlook.html#:~:text=22%25%20of%20life%20sciences%20leaders%20said%20they%20have%20successfully%20scaled%20AI%2C%20and%20just%209%25%20reported%20achieving%20significant%20returns
https://www-api.ibm.com/adobe/assets/urn:aaid:aem:607b9590-38e0-4c91-b433-aa8a17f5b5e8/original/as/cost-of-a-data-breach-2025-full-report.pdf#:~:text=healthcare%20recorded%20the%20highest%20average%20breach%20cost%20among%20industries%20for%20the%2012th%20consecutive%20year
https://www-api.ibm.com/adobe/assets/urn:aaid:aem:607b9590-38e0-4c91-b433-aa8a17f5b5e8/original/as/cost-of-a-data-breach-2025-full-report.pdf#:~:text=87%25%20of%20organizations%20said%20they%20have%20no%20governance%20policies%20or%20processes%20to%20mitigate%20AI%20risk
https://www.trgdatacenters.com/resource/nvidia-h100-price/#:~:text=The%20cost%20of%20an%20H100-powered%20server%20can%20range%20from%20%24250%2C000%20to%20%24400%2C000
https://aws.amazon.com/ec2/instance-types/p5/#:~:text=P5%20instances%20provide%20up%20to%208%20NVIDIA%20H100%20GPUs%20with%20a%20total%20of%20up%20to%20640%20GB%20HBM3%20GPU%20memory%20per%20instance
https://aws.amazon.com/ec2/instance-types/p5/#:~:text=use%20these%20instances%20to%20deploy%20HPC%20applications%20at%20scale%20for%20pharmaceutical%20discovery
https://epoch.ai/data-insights/b200-cost-breakdown/#:~:text=we%20estimate%20that%20the%20NVIDIA%20B200%20costs%20%245%2C700%20-%20%247%2C300%20to%20produce%2C%20with%20HBM%20memory%20and%20advanced%20packaging%20together%20accounting%20for%20roughly%20two-thirds%20of%20the%20total%20unit%20cost
https://epoch.ai/data-insights/b200-cost-breakdown/#:~:text=a%20sale%20price%20of%20%2430%2C000%20to%20%2440%2C000%20per%20chip%2C%20which%20implies%20a%20chip-level%20gross%20margin%20of%20around%2082%25
https://www.coreweave.com/pricing#:~:text=On-Demand%20Price%3A%20%2449.24%20/%20Hour
https://www.coreweave.com/pricing#:~:text=On-Demand%20Price%3A%20%2468.80%20/%20Hour
https://datacenterhawk.com/resources/fundamentals/colocation-data-center-pricing-a-2026-beginner-s-guide#:~:text=a%20four-megawatt%20requirement%20might%20be%20quoted%20at%20%2498/kW/month%20average%2C%20but%20individual%20deals%20could%20range%20from%20%2486%20to%20%24110/kW
https://datacenterhawk.com/resources/fundamentals/colocation-data-center-pricing-a-2026-beginner-s-guide#:~:text=The%20renewal%20pricing%20shock%20of%20going%20from%20%2475/kW%20to%20%24130-150/kW%20can%20be%20avoided%20with%20strategic%20long-term%20planning
https://datacenterhawk.com/resources/fundamentals/colocation-data-center-pricing-a-2026-beginner-s-guide#:~:text=today%27s%2030-50%20kW/rack%20capabilities%20to%20potential%20100%2B%20kW/rack%20requirements
https://lenovopress.lenovo.com/lp2368-on-premise-vs-cloud-generative-ai-total-cost-of-ownership-2026-edition#:~:text=Electricity%3A%20%240.12%20per%20kWh%20%28US%20Commercial%20Average%29.
https://lenovopress.lenovo.com/lp2368-on-premise-vs-cloud-generative-ai-total-cost-of-ownership-2026-edition#:~:text=On-Demand%3A%20%24114.656/hr
https://intuitionlabs.ai/?utm_source=pdf
https://intuitionlabs.ai/articles/private-llm-tco-pharma

u IntuitionLabs Private LLM TCO in Pharma: On-Prem vs APl Break-Even (2026)

year lifecycle, Lenovo's model shows that owning an 8xB300 server saves $4.75 million (a 76% reduction) compared to renting an equivalent instance
at $142.75 per hour on the cloud (Source: lenovopress.lenovo.com). It is worth noting Lenovo is a hardware vendor with a direct commercial interest

in the on-premises conclusion, a caveat this report returns to in the break-even discussion below.

Taken together, these figures suggest that even a modest entry-level private inference cluster, a single 8-GPU server plus basic colocation, is unlikely
to require less than roughly $400,000 to $600,000 in year-one capital outlay before staffing or validation costs are layered on, based on the Lenovo

configuration pricing above (Source: |enovopress.lenovo.com). That threshold matters for the frequently asked question of what a three-year break-
even on-premises LLM deployment actually requires: at continuous, high utilization, Lenovo's model shows this capital recovered well within three
years, but at the intermittent utilization typical of early-stage pilots, the same capital can remain unrecovered past a three-year window entirely,
reinforcing why utilization assumptions, not sticker price, should anchor any pharma-specific break-even calculation.

APl and Usage-Based LLM Pricing: The Cloud Alternative

Commercial API pricing has become dramatically cheaper and more fragmented across vendors and model tiers, complicating any simple ownership-
versus-rental comparison. As of August 2026, Anthropic prices its flagship Claude Opus 5 model at $5 per million input tokens and $25 per million
output tokens, its mid-tier Claude Sonnet 5 at introductory pricing of $2 input and $10 output per million tokens through August 31, 2026 (rising to $3
and $15 afterward), and its economy Claude Haiku 4.5 model at $1 input and $5 output per million tokens (Source: www.anthropic.com) (Source:
www.anthropic.com). For regulated industries, Anthropic charges a 1.1x multiplier for US-only inference and data residency, a control relevant to

pharma companies with data localization requirements (Source: www.anthropic.com); Anthropic's own documentation confirms this multiplier applies
specifically to Claude 4.6 and later models and layers on top of a separate zero data retention (ZDR) policy option (Source: platform.claude.com).

Google's Vertex Al platform prices its Gemini 3.1 Pro Preview model at $2 per million input tokens (up to a 200,000-token context window) and $12
per million output tokens, while the lighter Gemini 3.5 Flash-Lite model runs $0.30 input and $2.50 output per million tokens globally (Source:
cloud.google.com). Google, like Anthropic, charges a premium for regional data control: several Gemini models carry a non-global pricing tier at a
materially higher rate than the global default (Source: cloud.google.com). Microsoft's Azure OpenAl Service prices its GPT-5.6-sol model (short
context, global deployment) at $5 per million input tokens and $30 per million output tokens, with cached input priced at $0.50, and a Data Zone
deployment option costing an additional 10% for organizations that need EU or US-specific data boundaries (Source: azure.microsoft.com). Azure
also offers a Batch API returning completions within 24 hours at a 50% discount to standard on-demand pricing, useful for non-latency-sensitive
document processing common in regulatory affairs and pharmacovigilance workflows (Source: azure.microsoft.com).

For pharma organizations that need guaranteed, predictable throughput rather than variable metered pricing, Azure's Provisioned Throughput Units
(PTUs) offer a fixed-capacity alternative: a GPT-40 global deployment requires a minimum of 15 PTUs at $1 per hour each, totaling $260 per month or
$2,652 per year under a reserved commitment (Source: azure.microsoft.com). Azure explicitly frames this as a fixed hourly-rate model charged
"regardless of usage," designed for organizations prioritizing predictable capacity over the lowest marginal token cost (Source: azure.microsoft.com).
AWS Bedrock mirrors Anthropic's promotional pricing for Claude Sonnet 5 at $2 input and $10 output per million tokens through August 31, 2026,
reverting to $3 and $15 thereafter, while its Claude 3.5 Sonnet offering runs $6.00 input and $30.00 output per million tokens on demand, with batch
processing at half that rate (Source: aws.amazon.com). Notably, AWS does not publish Provisioned Throughput pricing for Anthropic models on its
public pricing page, instead requiring pharma customers to negotiate directly with their AWS account team (Source: aws.amazon.com), a practical
friction for procurement teams trying to build a clean cost comparison.

Beyond pure per-token metering, Anthropic also offers a hybrid seat-and-usage commercial structure, charging $20 per seat per month plus usage
billed at standard API rates for team deployments (Source: www.anthropic.com), a pricing pattern that more closely resembles traditional enterprise
software licensing than pure metered compute and can simplify multi-year budget forecasting for pharma procurement teams accustomed to per-seat
software contracts.

Table 1 below consolidates published per-token API pricing across the four major commercial LLM vendors as of August 2026, providing a side-by-
side reference for the cost layer discussed above.
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https://azure.microsoft.com/en-us/pricing/details/cognitive-services/openai-service/#:~:text=You%20are%20charged%20an%20hourly%20rate%20per%20model%20regardless%20of%20usage
https://aws.amazon.com/bedrock/pricing/#:~:text=%246.00%20%7C%20%2430.00%20%7C%20%243.00%20%7C%20%2415.00%20%7C%20N/A%20%7C%20N/A
https://aws.amazon.com/bedrock/pricing/#:~:text=For%20Provisioned%20Throughput%20pricing%2C%20please%20reach%20out%20to%20your%20account%20team.
https://www.anthropic.com/pricing#:~:text=%2420%20per%20seat%20per%20month%20plus%20usage%20billed%20at%20API%20rates
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INPUT ($ PER OUTPUT ($ PER

VENDOR MODEL NOTES
MILLION TOKENS) MILLION TOKENS)
Anthropic Claude Opus 5 $5 $25 Standard pricing (cited above)
$2 (intro through $10 (intro through .
Anthropic Claude Sonnet 5 ( g ( 9 Reverts to $3/$15 (cited above)
8/31/26) 8/31/26)
Anthropic Claude Haiku 4.5 $1 $5 Economy tier (cited above)
Google Gemini 3.1 Pro 2 812 Up to 200K context (Source:
Vertex Al Preview cloud.google.com)
Google Gemini 3.5 Flash- $0.30 $2.50 Global bricing tier (S - loud I
Vertex Al Lite . . obal pricing tier (Source: cloud.google.com)
Azure GPT-5.6-sol (short 35 $30 Data Zone deployment +10% (Source:
OpenAl context) azure.microsoft.com)
AWS Claude Sonnet 5 Same promotional window as Anthropic direct
$2 (through 8/31/26) $10 (through 8/31/26) .
Bedrock (promo) (cited above)
AWS Batch processing at 50% of listed rate
Claude 3.5 Sonnet $6.00 $30.00
Bedrock (Source: aws.amazon.com)

The table illustrates two patterns relevant to pharma buyers. First, the same underlying Anthropic model can carry different prices depending on
whether it is accessed directly or through a hyperscaler's managed API, since AWS Bedrock mirrors Anthropic's promotional pricing but applies its own
standard-tier economics once the introductory window closes. Second, the published input rates span more than 30-fold—from $0.15 per million
tokens for Gemini 3.5 Flash-Lite on Flex or Batch to $5 for Azure's GPT-5.6-sol in this table—so model and service-tier selection, not just vendor
selection, is often the larger lever for controlling API spend, particularly for high-volume, lower-complexity tasks such as document classification or
structured data extraction common in pharmacovigilance and regulatory operations.

Compliance posture varies meaningfully by vendor and is a first-order cost input for pharma buyers. Amazon Bedrock appears on AWS's HIPAA-
eligible services list (excluding certain non-generally-available model families) (Source: aws.amazon.com), and OpenAl states it will sign Business
Associate Agreements (BAASs) in support of customer HIPAA compliance on its API platform, while by default retaining API inputs and outputs for up to
30 days unless a customer requests zero data retention (Source: openai.com) (Source: openai.com). These retention and compliance terms function
as a hidden cost or risk premium: pharma legal and quality teams must underwrite the residual exposure of any third-party data handling, even when
contractual protections exist.

GxP Validation and Compliance Costs: The Pharma-Specific Line Item

The cost layer that distinguishes pharma LLM deployment from a generic enterprise TCO calculation is GxP (Good x Practice, encompassing Good
Manufacturing Practice, Good Clinical Practice, and related quality frameworks) validation. Regulators have been explicit that this is not a formality.
The European Medicines Agency's (EMA) 2024 reflection paper on artificial intelligence across the medicinal product lifecycle directs sponsors to
apply "a risk-based approach for development, deployment, and performance monitoring of Al/ML tools" (Source: www.ema.europa.eu), and warns
that expectations can be "stricter than what is considered standard practice in the field of data science" (Source: www.ema.europa.eu). Crucially, the
EMA does not treat validation as a one-time gate: it states that "it remains the responsibility of the Marketing Authorisation Holder to validate, monitor

and document model performance” on an ongoing basis, including post-approval pharmacovigilance use (Source: www.ema.europa.eu). This has
direct cost implications: an LLM system, whether on-premises or API-based, is not validated once at deployment but must be continuously monitored,
which favors architectures where the operating organization has full visibility into model versioning and behavior, a control that is inherently easier to
guarantee on infrastructure the organization directly manages.
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In the United States, the Food and Drug Administration (FDA) has issued a dedicated draft guidance (docket FDA-2024-D-4689) that "provides a risk-
based credibility assessment framework that may be used for establishing" the trustworthiness of Al models used in drug and biological product
regulatory submissions (Source: www.fda.gov). At the international standard-setting level, the International Council for Harmonisation's (ICH) finalized
E6(R3) Good Clinical Practice guideline, adopted January 2025, requires that computerized data-acquisition tools used in clinical trials "should be
validated and ready for use prior to their required use in the trial," extending formal computer system validation (CSV) obligations to any Al-adjacent
trial technology (Source: database.ich.org). The EMA reflection paper further ties Al use in manufacturing back to the existing ICH Q8, Q9, and Q10
quality guidelines pending dedicated Al-specific revisions (Source: www.ema.europa.eu), and to ICH E6 for clinical applications (Source:
Www.ema.europa.eu).

The industry's standard operational framework for validating computerized systems, ISPE's GAMP 5 (Good Automated Manufacturing Practice), is
designed to be a cost-conscious methodology rather than a pure compliance tax. A 2024 peer-reviewed pharmaceutical industry review notes GAMP's
stated objective "is to offer an affordable structure of standards to guarantee" compliant, well-validated systems, and finds that formal CSV under
GAMP 5 is associated with reduced downstream validation cost and time along with improved compliance with 21 CFR Part 11 electronic records
requirements (Source: www.ncbi.nlm.nih.gov) (Source: www.ncbi.nlm.nih.gov). Applied specifically to LLMs, however, a March 2026 review in a peer-

reviewed digital health journal argues that LLM systems face a materially harder validation problem than deterministic software "due to output
variability," and that risk-based validation of LLM systems must still follow GAMP 5 and related CSV guidance (Source: www.ncbi.nlm.nih.gov)

(Source: www.ncbi.nlm.nih.gov). The same review notes that ISO 13485's software validation mandate applies to any system that affects product

quality, regardless of formal medical device status, further broadening the scope of systems that require validation documentation (Source:
www.ncbi.nlm.nih.gov), and confirms that as of its March 2026 publication, no LLM-based quality management system had achieved EU regulatory

clearance (Source: www.ncbi.nlm.nih.gov).

Compliance cost is not purely additive, however. The same March 2026 review notes that broader policy analyses have found digital and Al tools
capable of reducing administrative workload for health professionals by up to 30% (Source: www.ncbi.nlm.nih.gov), suggesting that a properly

validated LLM-based quality or regulatory system can partially offset its own validation cost through downstream efficiency gains in areas such as
deviation investigation, adverse event triage, or literature review. This offset is conditional on the system actually reaching and maintaining regulatory
clearance, however, a status no LLM-based quality management system had achieved in the EU as of the review's March 2026 publication date,
meaning the offset remains a projected rather than realized benefit for most pharma organizations today.

The practical consequence for TCO modeling is that GxP-compliant LLM validation cost cannot be reduced to a single published dollar figure the way
GPU pricing or API rates can; no regulator or standards body publishes a per-system validation cost benchmark, and available figures are proprietary
to individual consultancies and vary by system risk classification, intended use (clinical, manufacturing, or commercial), and whether the underlying
model is static or continuously updated. What is documented is the compliance stack itself: EMA guidance, FDA's draft Al credibility framework, ICH
E6(R3), GAMP 5, and, where applicable, ISO 13485, layered together to govern any LLM system touching regulated data or decisions (Source:
www.nchi.nlm.nih.gov). Because on-premises deployments give the validating organization direct control over model versioning, update cadence, and
audit logging, without depending on a third-party API vendor's undisclosed model updates, many pharma quality organizations treat validation control,
not raw compute economics, as the deciding factor for GxP-adjacent use cases.

Comparative Context, Break-Even Analysis, and Build Versus Buy

Reconciling vendor TCO models with API economics requires separating the comparisons being made. Lenovo's published calculation establishes on-
premises breakeven against comparable cloud GPU rental, not a transparent, model-equivalent API break-even: its 8xH200 example compares
ownership with Azure H200 instance rates and assumes high utilization. Lenovo also asserts an up-to-17x per-token advantage over frontier Model-
as-a-Service APIs, but the cited document does not provide the API model, input/output mix, workload throughput, validation cost, or utilization
assumptions needed to independently calculate an API break-even volume. The cloud-rental result therefore should not be presented as a general on-
premises-versus-API threshold.

A transparent workload-level APl break-even model
For a like-for-like workload, calculate monthly break-even tokens as:
T=(H/L)y+0+V+S-R)/ (pi X (1 -0)+ po x0)

where H is hardware and deployment capital, L is useful life in months, o is monthly power, facilities, software, and support cost, v is monthly
validation and quality cost, S is monthly incremental staffing, R is monthly residual value or other offset, p; and p. are API input and output prices
per token, and o is the output-token share. This is a cost threshold, not a capacity claim: the selected private model must also be benchmarked to

show it can deliver T at the required latency, quality, safety controls, and utilization.
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lllustratively, using the article's $397,801.60 8xH200 configuration, a five-year life, no residual value, and $500,000 in annual incremental staffing, but
excluding power, facilities, and validation because no defensible generic amount is available, produces a monthly private-cost floor of about $48,300:
$6,630 of capital amortization plus $41,667 of staffing. For a workload that is 75% input and 25% output tokens, an API priced at $5 per million input
tokens and $30 per million output tokens has a blended cost of $11.25 per million tokens. The illustrative break-even is therefore about 4.29 billion
tokens per month. Holding the private-cost floor constant, a $5-per-million blended API rate raises the threshold to about 9.66 billion tokens per
month; a $50-per-million blended rate lowers it to about 966 million. Add actual power, validation, and platform costs before using the result for a
capital decision; their inclusion raises the threshold. The comparison is only valid when the API and self-hosted models are fit for the same intended
use and their required quality controls are costed consistently.

Independent trade press covering the same 2026 API price cuts reaches a different practical conclusion for intermittent or moderate-volume
workloads: with cheaper-tier proprietary models now priced below $1 per million tokens (one analysis cites a model priced at $0.20 per million input
tokens), "switching to self-hosted models doesn't look worth the hassle" once operational overhead is included (Source: thenewstack.io) (Source:
thenewstack.io). Both claims are internally consistent; they describe different utilization regimes. A pharma organization running a small number of
always-on, high-volume production workloads (for example, a document-processing pipeline ingesting regulatory submissions continuously)
approaches Lenovo's high-utilization case. A pharma organization running sporadic, exploratory generative Al pilots approaches the trade press's low-
utilization case, where API elasticity wins.

The direction of this cost curve is not new, only its magnitude. As early as 2023, al6z's own compute-cost analysis estimated the raw self-hosted
compute cost of a GPT-3-class model at between $0.0002 and $0.0014 per 1,000 tokens, already cheaper on a pure compute basis than commercial
API pricing at the time (Source: al6z.com), yet the same analysis found that many Al-native companies still spent more than 80% of their total capital
raised on compute resources (Source: al6z.com), underscoring that raw per-token compute economics and total capital consumption are two different
questions. The same distinction applies to pharma break-even analysis: a workload can be cheaper per token to self-host while still consuming a
disproportionate share of an IT capital budget relative to its strategic value, which is why several of the case studies below pair private infrastructure
investment with an explicit strategic rationale, competitive differentiation, proprietary model training, or data sovereignty, rather than pure per-token
cost minimization.

Total cost of ownership for self-hosting also extends well beyond the GPU and token-cost line items that dominate vendor calculators. Trade press
coverage of agentic Al workloads, increasingly relevant to pharma document and workflow automation, notes that a single moderately complex agent
request can consume 20,000 to 60,000 tokens (Source: thenewstack.io), and that realistic TCO for such workloads includes "paying for GPUs,
memory, vector databases, and the tooling needed to monitor everything in production,” not token cost alone (Source: thenewstack.io). Staffing is the
largest of these hidden line items. Compensation data from levels.fyi puts median total compensation for a machine learning (ML) engineer, the role
typically responsible for operating self-hosted LLM infrastructure, at $277,500, with a 25th to 75th percentile range of $195,000 to $377,000 (Source:
www.levels.fyi) (Source: www.levels.fyi). Supporting DevOps and Site Reliability Engineer (SRE) roles, also typically required to run production self-
hosted LLM infrastructure, carry median compensation of $155,000 and $205,000 respectively (Source: www.levels.fyi) (Source: www.levels.fyi). A
minimally viable self-hosting team of two to three such roles can add $500,000 to $800,000 in annual fully-loaded staffing cost before any GPU or
facility expense, a figure that materially shifts break-even calculations for smaller pharma organizations.

Open-weight model licensing is a further build-versus-buy variable. Meta's Llama 4 license grants most commercial users a "non-exclusive,
worldwide, non-transferable and royalty-free limited license" (Source: www.llama.com), but requires organizations exceeding 700 million monthly
active users to negotiate a separate license directly with Meta (Source: raw.githubusercontent.com), a threshold unlikely to bind most individual

pharma companies. Mistral offers both a permissive Apache 2.0 license for some models and code, which it has committed to continuing (Source:
mistral.ai), alongside a separate non-commercial license for other models intended to support research use without production deployment rights
(Source: mistral.ai). Independent benchmarking firm Artificial Analysis prices API access to Meta's Llama 4 Maverick model at $0.27 per million input
tokens (Source: artificialanalysis.ai) and $0.85 per million output tokens (Source: artificialanalysis.ai), a fraction of frontier proprietary API rates,
illustrating how open-weight models compress pricing across the entire market whether an organization self-hosts them or consumes them via a third-
party API.

KPMG's 2026 Global Tech Report for life sciences, based on a survey of 124 life sciences technology leaders, found that a hybrid build-and-buy
approach is the preferred model for nearly half of organizations (45%), while purely buying from external providers is the least favored approach at
only 15% (Source: assets.kpmg.com) (Source: assets.kpmg.com). This finding is consistent with the practical guidance emerging from this cost
analysis: most pharma organizations are best served by a hybrid architecture, using API services for exploratory and low-volume use cases while
reserving on-premises or private cloud infrastructure for sustained, high-volume, or GxP-sensitive production workloads where data control and
validation stability outweigh the raw per-token cost advantage of the cheapest API tier.

Data Analysis and Evidence
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The quantitative evidence base for pharma Al infrastructure spending shows rapid but unevenly distributed growth. Market sizing estimates vary
meaningfully by research firm methodology: Precedence Research sizes the global Al-in-pharmaceutical market at $2.51 billion in 2026, expanding
at a compound annual growth rate (CAGR) of 25.62% to reach approximately $18.99 billion by 2035 (Source: www.precedenceresearch.com), while
Mordor Intelligence sizes the same market at $6.16 billion in 2026, growing at a considerably faster 41.52% CAGR to $34.99 billion by 2031
(Source: www.mordorintelligence.com). This near-2.5x discrepancy in base-year sizing illustrates how sensitive pharma Al market estimates are to

scope definition, and buyers should treat any single market-size figure as directional rather than precise. At the macro level, Gartner's 2026 worldwide
Al spending forecast, as reported by CIO Dive, projects total Al spending reaching $2.59 trillion in 2026, a 47% year-over-year increase, with Al
infrastructure accounting for more than 45% of that spending (Source: www.ciodive.com), underscoring that infrastructure, not software licensing, is
now the dominant Al cost category economy-wide.

Table 2 below summarizes representative on-premises hardware and cloud rental costs gathered across vendor pricing pages and industry analyses
as of August 2026.

INFRASTRUCTURE OPTION CONFIGURATION COSsT SOURCE

) i X TRG Datacenters (Source:
NVIDIA H100 (single GPU) List price $27,000
www.trgdatacenters.com)

TRG Datacenters (Source:
NVIDIA H100 (8-GPU board) Complete board $216,000
www.trgdatacenters.com)

NVIDIA B200 (manufacturing

cost) Per chip $5,700 to $7,300 Epoch Al (Source: epoch.ai)
NVIDIA B200 (market price) Per chip $30,000 to $40,000 Epoch Al (Source: epoch.ai)
Lenovo 8xH200 server Complete on-prem config $397,801.60 Lenovo Press (cited above)
Lenovo 8xB200 server Complete on-prem config $550,475.10 Lenovo Press (cited above)
CoreWeave HGX H100 (8-
GPU) On-demand hourly $49.24/hour CoreWeave (Source: www.coreweave.com)
CoreWeave HGX B200 (8-
GPU) On-demand hourly $68.80/hour CoreWeave (Source: www.coreweave.com)
i On-demand vs. 5-yr $114.656/hour vs. )
Azure ND96isr H200 v5 Lenovo Press (cited above)
reserved $46.56/hour
. DataCenterHawk (Source:
Colocation power Per kW per month $86 to $110 (avg. $98)

datacenterhawk.com)

As the table shows, the arithmetic gap between owning and renting GPU capacity narrows considerably once financing, depreciation, and utilization
assumptions are applied consistently; a server that appears to break even against cloud rental within six months under continuous, near-100%
utilization can take years longer to break even under the intermittent usage patterns typical of early-stage pilot programs, which is precisely the gap
between Lenovo's vendor-favorable modeling and independent trade press skepticism discussed in the prior section.

The current wave of large, headline pharma GPU commitments did not emerge without precedent. As early as October 2020, NVIDIA partnered with
GSK and AstraZeneca among the first pharmaceutical users of its UK-based "Cambridge-1" supercomputer dedicated to Al-driven healthcare
research, with GSK's then chief scientific officer Hal Barron stating the initiative "will enable solutions to some of the life sciences industry's greatest
challenges" (Source: nvidianews.nvidia.com). A second precedent followed in March 2023, when Japanese trading company Mitsui & Co. announced
its "Tokyo-1" supercomputer, comprising 16 NVIDIA DGX H100 systems, each with eight HL00 GPUs, for use by Astellas Pharma, Daiichi-Sankyo,
and Ono Pharmaceutical in Al-accelerated drug discovery (Source: www.datacenterdynamics.com); Mitsui's digital healthcare general manager Yuhi
Abe explained the rationale, noting that Japanese pharma companies "have not yet taken advantage of high-performance computing and Al on a
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large scale" (Source: www.datacenterdynamics.com). Measured against Lilly's more than 1,000-GPU DGX B300 SuperPOD and Roche's 3,500-plus

GPU footprint, both disclosed in 2025 and 2026, the scale of individual pharma Al infrastructure commitments has grown by roughly an order of
magnitude in under five years, a trajectory consistent with Gartner's finding that Al infrastructure now accounts for the bulk of the 47% year-over-year
increase in worldwide Al spending projected for 2026 (Source: www.ciodive.com).

Adoption survey data reinforces that most life sciences organizations remain early in translating Al investment into infrastructure decisions or realized
returns. Deloitte's 2026 Life Sciences Outlook, surveying 280 C-suite biopharma and medtech executives with fieldwork conducted in August and
September 2025, found that while 78% of leaders expect Al to play a central role in driving major organizational change in 2026 (Source:
www.deloitte.com), only 22% report having successfully scaled Al and just 9% report significant financial returns (Source: www.deloitte.com). KPMG's
parallel 2026 survey of 124 life sciences technology leaders found that 97% of organizations allocate less than 1% of annual revenue to digital
technology overall (Source: assets.kpmg.com), even as 87% report that Al agents are already being integrated into workflows, products, and services

(Source: assets.kpmg.com). Read together, these figures describe an industry that is operationally embedding Al faster than it is formally budgeting or

scaling the infrastructure to support it, a mismatch that helps explain why large, well-capitalized players like Lilly and Roche are making outsized,
headline-grabbing infrastructure commitments while the broader industry median remains cautious.

Risk-adjusted cost context matters as well. IBM's 2025 Cost of a Data Breach Report found the average pharmaceutical sector breach cost at $4.61
million, down from $5.10 million in 2024, against a global cross-industry average of $4.44 million, the first year-over-year decline in five years (Source:
www-api.ibm.com). For pharma organizations weighing the marginal compliance cost of on-premises infrastructure against the marginal breach-risk
exposure of third-party API data handling, this breach-cost baseline is a useful, if imperfect, anchor: a validated on-premises deployment that
meaningfully reduces breach probability or scope can offset a substantial share of its own capital premium purely through avoided incident cost,
independent of any GxP validation benefit.

Case Studies and Real-World Examples

Eli Lilly: The Largest Single Pharma Al Infrastructure Commitment

Eli Lilly has made the most extensive publicly disclosed on-premises Al infrastructure investment in the pharmaceutical industry to date. In October
2025, Lilly and NVIDIA announced what Lilly describes as "the most powerful supercomputer owned and operated by a pharmaceutical company,"
built as the world's first NVIDIA DGX SuperPOD using DGX B300 systems, with more than 1,000 B300 GPUs on a unified network (Source:
investor.lilly.com) (Source: investor.lilly.com). Lilly's chief information officer Diogo Rau stated bluntly that "I don't believe any other company in our
industry is doing what we do at this scale" (Source: investor.lilly.com). In a separate, parallel Blackwell Ultra deployment announced the same month,
Lilly's on-premises Al factory comprises 1,016 NVIDIA Blackwell Ultra GPUs delivering more than 9,000 petaflops of Al performance (Source:

blogs.nvidia.com). Lilly deepened the partnership in January 2026, when Lilly and NVIDIA announced a joint co-innovation Al lab in which the
companies will invest up to $1 billion in talent, infrastructure, and compute over five years, built on the NVIDIA BioNeMo platform and NVIDIA's Vera
Rubin chip architecture (Source: investor.lilly.com) (Source: investor.lilly.com). Lilly's approach illustrates the upper bound of the on-premises case: for
a company of Lilly's scale and R&D budget, owning frontier-class compute is treated as a durable competitive asset rather than a cost center.

Roche: The Largest Announced GPU Footprint in Pharma

Roche announced in March 2026 that it added 2,176 NVIDIA Blackwell GPUs on premises, bringing its combined on-premises and cloud GPU
infrastructure to more than 3,500 GPUs, which Roche states constitutes "the pharmaceutical industry's largest announced hybrid-cloud Al factory"
(Source: www.roche.com). Notably, Roche's release specifies the new capacity is deployed on premises "across the United States and Europe" rather
than in a single facility, and is described as being embedded across Roche's entire pharmaceutical value chain, from discovery through commercial
operations (Source: www.roche.com). Roche's explicit framing of its infrastructure as "hybrid-cloud" rather than purely on-premises is instructive: even
the largest disclosed pharma GPU deployment is architected as a blended model rather than a wholesale replacement of cloud APl consumption,
reinforcing the hybrid build-and-buy pattern that KPMG's survey data identifies as the industry's dominant preference.

Bristol Myers Squibb: Compute Constraints Driving a Second SuperPOD

Bristol Myers Squibb (BMS) is deploying a second NVIDIA DGX SuperPOD, this one built on eight DGX Vera Rubin NVL72 systems, which NVIDIA
describes as "the most powerful and energy-efficient Al cluster in life sciences" (Source: blogs.nvidia.com). BMS's VP of research business insights
and technology, Erin Davis, explained the driver directly: "We're building our own foundational models, and that takes a lot of GPUs," describing the
company as compute-constrained under its prior infrastructure (Source: blogs.nvidia.com). The new eight-system cluster delivers up to 10 times the
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performance per megawatt of the infrastructure it replaces (Source: blogs.nvidia.com), and Davis stated the goal is to broaden internal access: "we're
opening it up to literally every scientist,” rather than rationing compute to a small specialized team (Source: blogs.nvidia.com). BMS's case illustrates a
distinct rationale from Lilly's and Roche's: the driver is not primarily data sensitivity or regulatory posture, but the sheer compute intensity of training
proprietary foundational models internally, a workload category where API consumption is not a practical substitute regardless of cost.

Amgen: Genomics-Scale Infrastructure Through deCODE

Amgen is installing an NVIDIA DGX SuperPOD, internally named "Freyja," at the Reykjavik, Iceland headquarters of its deCODE genetics subsidiary,
comprising 31 DGX H100 nodes and a total of 248 H100 GPUs (Source: blogs.nvidia.com). The deployment is sized to the scale of deCODE's
underlying data asset: the subsidiary has curated more than 200 petabytes of de-identified human genomic data since 1996 (Source:
blogs.nvidia.com), a data volume and sensitivity profile for which continuous cloud API egress would be both costly and operationally impractical.
Amgen's chief technology officer David Reese framed the investment as part of a broader inflection point, calling it "this hinge moment we are seeing
in the industry, powered by the union of technology and biotechnology” (Source: blogs.nvidia.com). Amgen's case shows on-premises infrastructure
being justified primarily by data gravity, the sheer scale of a proprietary dataset makes moving that data to a remote API impractical, rather than by
regulatory validation concerns alone.

Johnson & Johnson MedTech: Edge Deployment for Real-Time Data Sovereignty

Johnson & Johnson (J&J) MedTech's collaboration with NVIDIA, announced in March 2024, took a materially different architectural approach:
rather than a centralized on-premises data center, J&J adopted edge computing explicitly to keep sensitive surgical data local. J&J's own
announcement states the approach was designed to "reduce the need for the transfer of sensitive data" (Source: www.jnj.com), enabling "localized
data processing within the OR [operating room]" rather than transmitting patient and procedural data to an external cloud system (Source:
www.jnj.com). J&J's case demonstrates that “private LLM infrastructure” in a life sciences context does not always mean a centralized data center
comparable to Lilly's or Roche's; for latency-sensitive, real-time clinical applications, the economically and operationally rational private-infrastructure
architecture is distributed edge compute rather than a single large GPU cluster, a distinction pharma and medtech TCO models should account for
separately from the centralized on-premises capex figures discussed earlier in this report.

Implications and Future Directions

Several structural trends will continue to reshape the private-versus-API cost calculus for pharma organizations through the remainder of 2026 and
beyond. First, API pricing is likely to keep falling faster than GPU hardware costs, given the competitive dynamic al6z documented, where open-
weight models from Meta and Mistral pressure proprietary API margins downward even as frontier model capability continues to advance (Source:
al6z.com). This means any static break-even analysis performed today will likely favor APl consumption more strongly a year from now, unless an
organization's on-premises infrastructure is also being continuously refreshed to newer, more efficient GPU generations. Pharma finance and IT
leaders should treat break-even calculations as living models to be revisited at least annually, not one-time capital-approval exercises.

Second, the regulatory compliance layer is still maturing and is likely to add cost and process rigor over the medium term rather than reduce it. With
no LLM-based quality management system yet cleared for use in the EU as of March 2026 (Source: www.ncbi.nim.nih.gov), and FDA's Al credibility

assessment framework still in draft guidance form as of this writing (Source: www.fda.gov), pharma organizations deploying LLMs for GxP-adjacent
purposes should expect validation requirements to become more, not less, specific over the next several regulatory cycles. Organizations that build
validation-friendly architecture now (clear model versioning, comprehensive audit logging, and defined human-in-the-loop review gates) will be better
positioned regardless of whether the underlying compute is on-premises or API-based, since both architectures can in principle satisfy GAMP 5 and
ICH E6(R3) requirements if properly documented.

Third, the hybrid architecture that KPMG's survey data shows is already the preferred model for 45% of life sciences technology leaders (Source:
assets.kpmg.com) is likely to become the durable industry norm rather than a transitional state. Roche's own framing of its 3,500-plus GPU footprint
as a "hybrid-cloud Al factory" rather than a purely on-premises facility (Source: www.roche.com) supports this reading: even organizations with the
largest disclosed capital commitments are not treating on-premises infrastructure as a wholesale replacement for cloud and API consumption, but as a
complementary layer reserved for the highest-volume, most sensitive, or most compute-intensive workloads.

A fourth consideration is hardware depreciation and generational turnover risk. GPU architectures are advancing quickly enough that infrastructure
purchased today may see its performance-per-dollar advantage erode within two to three years, as newer architectures such as the Blackwell Ultra
and Vera Rubin generations already central to the Lilly and Bristol Myers Squibb deployments profiled above (Source: blogs.nvidia.com) displace
H100 and H200-class hardware that dominated on-premises deployments as recently as 2023 and 2024. Pharma organizations committing to on-
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premises infrastructure should budget for a refresh cycle, not a single purchase, when modeling multi-year total cost of ownership, since a static
hardware base risks falling behind both the efficiency and capability curve that continues to make API-based access to newer frontier models
attractive even for organizations that also operate substantial private infrastructure.

For organizations advising or supporting pharma technology decisions in this environment, the practical guidance is to model total cost of ownership at
the workload level rather than the organizational level: a single pharma company will typically have some workloads (exploratory pilots, low-volume
internal tools) that clearly favor API consumption, and others (continuous document processing at scale, proprietary model training, or GxP-validated
production systems with strict data control requirements) that favor private infrastructure. Consultancies with deep experience in both Al infrastructure
and pharma regulatory technology, including firms specializing in Veeva ecosystem implementations and broader life-sciences Al governance, are
increasingly positioned to help organizations build this workload-level segmentation rather than applying a single enterprise-wide build-or-buy verdict.
IntuitionLabs, a life-sciences and Al consultancy, has noted in its own market analysis that Al-driven engagement represented roughly 27% of digital
pharma solutions by 2024, alongside broader cloud and quality-management platform growth (Source: intuitionlabs.ai), underscoring that Al
infrastructure decisions increasingly sit alongside, rather than separate from, the broader digital transformation investments pharma companies are
already managing.

Frequently Asked Questions (FAQSs)

What is the difference between on-premises GPU capex and LLM API pricing for pharma companies? On-premises capex is a large, upfront
capital expenditure, ranging from roughly $400,000 for an 8xH200 server configuration to over $550,000 for an 8xB200 configuration according to
Lenovo's 2026 TCO modeling (cited above), followed by lower ongoing power, cooling, and staffing costs. LLM API pricing is a variable operating
expense billed per million tokens, currently ranging from roughly $1 to $30 per million tokens depending on model tier and vendor, with no upfront
hardware investment (Source: aws.amazon.com).

How much upfront capital does on-premises GPU infrastructure require for a pharma LLM deployment? A minimal single-server deployment (8
NVIDIA H100 or H200 GPUs) starts around $397,801.60 based on Lenovo's 2026 configuration pricing detailed in the On-Premises section above,
while a single H100 GPU alone carries list pricing near $27,000 (Source: www.trgdatacenters.com). These figures exclude colocation, networking,

staffing, and GxP validation costs, all of which are typically layered on top of the hardware line item.

How much does GxP validation cost for an Al or LLM system? No regulator or standards body publishes a standardized per-system validation
cost figure; costs vary by system risk classification and scope. What is documented is the compliance framework itself: GAMP 5, ICH E6(R3), EMA's
Al reflection paper, and FDA's draft Al credibility assessment guidance together define the validation obligations that any GxP-relevant LLM system
must satisfy (Source: www.ncbi.nlm.nih.gov).

At what usage volume does self-hosting become cheaper than API calls? There is no single universal break-even point; it depends on utilization.
Vendor modeling discussed in the Comparative Context section above shows breakeven in as little as six months under high, continuous utilization,
while independent trade press notes that with sub-$1-per-million-token API pricing now available, self-hosting is often not worth the operational
overhead for lower, intermittent usage volumes (Source: thenewstack.io).

Should a pharma company build or buy its LLM infrastructure? Survey data suggests most life sciences organizations are converging on a hybrid
answer rather than an exclusive choice: KPMG found 45% of life sciences technology leaders prefer a hybrid build-and-buy model, with pure buying
the least favored option at 15% (Source: assets.kpmg.com). Even the largest disclosed pharma GPU investments, such as Roche's 3,500-plus GPU
footprint, are explicitly architected as hybrid rather than purely on-premises (Source: www.roche.com).

Is a self-hosted LLM cost calculator reliable for pharma-specific decisions? Generic self-hosted LLM cost calculators typically model only GPU,
power, and token costs; they do not incorporate GxP validation obligations, staffing for MLOps and compliance roles (which can add $500,000 or more
annually per the levels.fyi compensation data cited above) (Source: www.levels.fyi), or breach-risk exposure differences between architectures.
Pharma buyers should treat generic calculator outputs as a starting compute-cost estimate, not a complete TCO.

Conclusion

Private LLM total cost of ownership in pharma is not a single number but a function of workload volume, data sensitivity, and regulatory validation
scope. On-premises GPU infrastructure carries substantial upfront capital cost, from roughly $27,000 for a single H100 GPU to hundreds of thousands
of dollars for a complete multi-GPU server, but can deliver a decisive long-run cost advantage for sustained, high-utilization workloads according to
vendor modeling. Commercial API pricing has fallen dramatically and continues to fall, making it the more economical choice for intermittent,
exploratory, or lower-volume use cases, particularly as sub-$1-per-million-token pricing tiers become common. The variable that generic technology
TCO models often omit is GxP validation. Applicable obligations depend on the intended use and jurisdiction: FDA's current document is draft, non-
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binding guidance for Al supporting US drug or biological-product regulatory decision-making; ICH E6(R3) applies to computerized systems used in
clinical trials; and EMA's reflection paper addresses Al in the medicinal-product lifecycle within its remit. GAMP 5 may inform risk-based practice.
Model-version control, data-handling evidence, audit trails, and supplier oversight should be evaluated for the specific deployment; these controls can
be designed for on-premises, edge, private-cloud, or API architectures.

The named case studies profiled in this report, Eli Lilly's more than $1 billion co-innovation commitment and 1,000-plus GPU DGX SuperPOD,
Roche's 3,500-plus GPU hybrid-cloud footprint, Bristol Myers Squibb's compute-driven second SuperPOD, Amgen's genomics-scale deCODE
deployment, and Johnson & Johnson MedTech's edge-computing approach to surgical data, demonstrate that large, well-capitalized pharma
organizations are pursuing private infrastructure at meaningful scale, but consistently as a hybrid complement to, rather than a wholesale replacement
for, cloud and API consumption. Survey data from KPMG and Deloitte confirms this is the broader industry pattern: most life sciences organizations
prefer a blended build-and-buy approach, and most have not yet scaled Al investment into realized financial returns. For pharma technology and
finance leaders building their own break-even analysis, the evidence assembled here points toward a workload-by-workload assessment rather than
an enterprise-wide verdict: reserve private infrastructure for sustained-volume, data-sensitive, or GxP-validated production systems, and use API|
services for the exploratory, intermittent, and rapidly evolving use cases where commercial pricing now moves faster than any internal procurement
cycle can match. As GPU architectures, API pricing, and regulatory guidance all continue to shift through the remainder of 2026, the organizations
best positioned will be those that revisit this workload-level analysis on a recurring basis rather than treating any single build-versus-buy decision as
permanent.

Tags: private lIm tco pharma, on-prem vs api llIm pharma, gxp validation cost ai, llm api pricing 2026, on-prem gpu capex, self-hosted Ilim cost, build vs
buy lIm, pharma ai infrastructure, gxp compliant [Im validation
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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.

Leading Claude & ChatGPT Al Enablement and Training: Help biotech and pharmaceutical teams adopt Claude and ChatGPT through
practical training, governed workflows, use-case development, and implementation designed for regulated environments.

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 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.

© 2026 IntuitionLabs.ai. All rights reserved.
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