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Executive Summary
As of July 2026, no drug discovered or designed by artificial intelligence (AI) has received full approval from the U.S. Food and Drug Administration

(FDA). This is the single fact that most directly answers the query behind this report, and it holds even as AI-associated candidates have moved

further into clinical development than at any prior point. The furthest-advanced case is rentosertib (formerly ISM001-055 / INS018-055), a TNIK

(Traf2- and NCK-interacting kinase) inhibitor from Hong Kong-listed Insilico Medicine, which entered a Phase III trial for idiopathic pulmonary fibrosis

(IPF) on July 7, 2026, after a Phase IIa study published in Nature Medicine showed a mean forced vital capacity improvement of +98.4 mL at 12

weeks in the highest-dose arm (Source: nature.com). A separate contender, Takeda's zasocitinib (TAK-279), beat an approved rival in a head-to-

head Phase III psoriasis trial in June 2026 and is headed toward an FDA submission this fiscal year, but its origin traces to physics-based free energy

perturbation modeling at Nimbus Therapeutics and Schrödinger starting around 2016 against an already-validated target, illustrating how contested

the "AI-discovered" label has become (Source: takeda.com).

Investment in AI drug discovery has scaled well ahead of clinical validation. The global AI-in-drug-discovery market was calculated at $6.93 billion in

2025 and is projected to reach $17.81 billion by 2035 at a compound annual growth rate (CAGR) of 9.9 percent, according to Precedence Research

(Source: precedenceresearch.com). BCC Research separately found that AI-driven drug discovery attracted more than $2 billion in recent
investment, with companies reporting timeline compression from four to five years down to 12 to 18 months (Source: finance.yahoo.com). GlobalData

counted 168 AI-related strategic alliances signed across the pharmaceutical industry in 2025 alone (Source: chemdiv.com). Individual deals have

reached staggering headline values: Alphabet's Isomorphic Labs struck nearly $3 billion in combined agreements with Eli Lilly and Novartis in

January 2024 (Source: fiercebiotech.com); Eli Lilly agreed to pay Insilico Medicine up to $2.75 billion in a March 2026 deal centered on a $115 million

upfront payment (Source: cnbc.com); and startup Chai Discovery was valued at $3.8 billion in a $400 million Series C round in July 2026, after just

two years in existence (Source: fiercebiotech.com).

On the clinical evidence side, a widely cited 2024 analysis published in Drug Discovery Today found that AI-discovered molecules achieved an 80 to
90 percent success rate in Phase I trials, compared with historic industry averages closer to 40 to 65 percent, though Phase II success rates for the

same molecules were roughly 40 percent, in line with historical norms (Source: quantumbiospace.ai). The same analysis found that only 67 of 6,147
drugs in clinical development (about 1 percent) were AI-discovered molecules, and only 24 (0.4 percent) involved AI-discovered targets (Source:

quantumbiospace.ai). The FDA published its first draft guidance on AI in regulatory decision-making in January 2025, building on more than 500 drug
and biologics submissions with AI components received since 2016 (Source: fda.gov). Traditional drug development, against which AI is being

measured, costs an estimated $2.588 billion per approved drug and takes roughly a decade, according to Tufts Center for the Study of Drug

Development, a figure that patient advocacy groups such as Médecins Sans Frontières (MSF) dispute as inflated (Source: msfaccess.org). McKinsey

estimates generative AI alone could unlock $60 billion to $110 billion annually in value across the pharmaceutical industry (Source: mckinsey.com).

The balance of evidence supports a measured conclusion: AI has demonstrably compressed early discovery timelines and improved Phase I attrition

for a small number of programs, but it has not yet produced an approved medicine, and skeptics including Novartis chemist Derek Lowe argue that

AI's core limitation, poor target selection and human toxicity prediction, remains largely unsolved (Source: bio-itworld.com). For consultancies and life-

sciences organizations evaluating where to place technology and regulatory-strategy resources, the practical reading of 2026 is one of disciplined

optimism: genuine productivity gains in early-stage discovery and regulatory documentation, layered with unresolved uncertainty about whether AI

meaningfully changes the probability that a molecule ultimately reaches patients.

Introduction and Background
Artificial intelligence has been proposed as a solution to the pharmaceutical industry's productivity crisis for more than a decade, but 2026 is widely

described in trade and scientific press as the year the technology finally faces a genuine test: Phase III clinical trial results. As Dr. Raminderpal Singh

wrote in a widely referenced February 2026 analysis, "the most consequential development of 2026 will be Phase III results that determine whether AI

can deliver drugs that actually work at scale" (Source: drugtargetreview.com). This report examines the state of AI drug discovery and FDA approvals

as of mid-2026: what has actually reached regulators, what remains in the pipeline, how much capital has been committed, and where the empirical

evidence supports or contradicts the industry's own claims.
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The underlying problem AI is meant to solve is well documented. Traditional small-molecule drug discovery and development takes, on average, ten

to fifteen years and costs an estimated $2.588 billion per approved drug, according to a frequently cited Tufts Center for the Study of Drug

Development (Tufts CSDD) analysis, up from $802 million in the center's 2003 study (Source: msfaccess.org).That figure is itself disputed: MSF has

argued that "if you believe that, you probably also believe the earth is flat," pointing to non-profit drug developers that it says have produced new

medicines for "as little as $50 million, or up to $186 million if you take failure into account" (Source: msfaccess.org). MSF further argues that "nearly

half of R&D spending is paid for by the taxpayer or by philanthropy," a framing that, if accurate, would mean AI's promised R&D cost savings accrue

partly to public funders rather than solely to drug manufacturers (Source: msfaccess.org). Roughly 90 percent of drug candidates that enter human

clinical trials fail before reaching patients, and pharmaceutical companies spend on the order of $200 to 250 billion annually on research and

development worldwide (Source: intuitionlabs.ai). Against this backdrop, generative AI, machine learning applied to molecular design and biological

target identification, promises to compress timelines by simulating experiments computationally rather than through slower wet-lab iteration.

The regulatory backdrop has also shifted. The FDA's Center for Drug Evaluation and Research (CDER) explained that AI refers to "a machine-based

system that can, for a given set of human-defined objectives, make predictions, recommendations, or decisions influencing real or virtual

environments," with machine learning (ML) as a commonly used subset (Source: fda.gov). In January 2025, the agency issued its first draft guidance,

"Considerations for the Use of Artificial Intelligence to Support Regulatory Decision Making for Drug and Biological Products," which the agency says

was informed in part by feedback received in December 2022 through an expert workshop convened by the Duke Margolis Institute for Health
Policy on behalf of CDER, more than 800 public comments on a May 2023 discussion paper, and the agency's own experience reviewing "over 500

submissions with AI components from 2016 to 2023" (Source: fda.gov). Notably, the draft guidance explicitly excludes AI used purely in early drug
discovery from its scope, focusing instead on AI outputs that directly inform a regulatory decision about safety, efficacy, or quality, a distinction that

matters because it means the discovery-stage technology at the center of most public claims is not itself what the FDA is regulating (Source:

intuitionlabs.ai). A further "Guiding Principles of Good AI Practice in Drug Development" followed in January 2026 (Source: fda.gov).

This report is written for a life-sciences and AI consultancy audience evaluating vendor claims, regulatory posture, and investment trends rather than

for retail investors or general readers. It proceeds by examining the clinical pipeline in detail, the investment and market-size data, named case

studies of both success and failure, and the implications for organizations deciding how much weight to place on AI drug discovery claims through the

remainder of 2026 and into 2027.

The Clinical Pipeline: What Has Actually Reached Trials
The central, often-asked question, has AI discovered any FDA-approved drugs, has a direct answer: not yet, as of July 2026. Multiple independent

sources converge on this point. A pharmaceutical industry tracker summarized the state of play bluntly: "As of mid-2026, no fully AI-designed drug has

received FDA approval. However, Insilico Medicine's ISM001-055 for idiopathic pulmonary fibrosis is in Phase 2 trials, the furthest any AI-designed

molecule has progressed" (Source: pharmanow.live). That statement is now slightly dated in one respect: rentosertib (the renamed ISM001-055)

advanced beyond Phase II into Phase III on July 7, 2026, but the underlying conclusion, no approval yet, still holds according to multiple February and

March 2026 commentaries (Source: drugtargetreview.com).

The rentosertib program is the most thoroughly documented example of an end-to-end AI drug discovery pipeline reaching late-stage clinical testing.

According to Insilico Medicine, the target, TNIK, a serine/threonine kinase implicated in fibrosis and inflammation-related Wnt, TGF-beta, Hippo/YAP-

TAZ, JNK and NF-kB signaling pathways, was identified by the company's PandaOmics biology engine, while the molecule itself was generated and

optimized through Chemistry42, Insilico's generative chemistry platform (Source: prnewswire.com). The Phase IIa GENESIS-IPF trial, published in

Nature Medicine in 2025, was a multicenter, double-blind, randomized, placebo-controlled study enrolling 71 patients with idiopathic pulmonary

fibrosis across 22 sites in China (Source: nature.com). The trial's authors were explicit about how rare this milestone is, writing that "despite

substantial progress in artificial intelligence (AI) for generative chemistry, few novel AI-discovered or AI-designed drugs have reached human clinical

trials" (Source: nature.com). Patients receiving the highest dose, 60 mg once daily, showed a mean forced vital capacity (FVC) change of +98.4 mL at

12 weeks, compared with a decline of -20.3 mL in the placebo group (Source: nature.com). Insilico's Phase III trial, called GENESIS-IPF, is designed

to enroll 320 patients and will assess safety and efficacy over 52 weeks, led by Professor Zuojun Xu of Peking Union Medical College Hospital

(Source: prnewswire.com), and the Phase IIa results were separately presented at the American Thoracic Society (ATS) 2025 International

Conference (Source: prnewswire.com).

A second, more contested case is Takeda's zasocitinib (TAK-279), an oral tyrosine kinase 2 (TYK2) inhibitor for plaque psoriasis. In June 2026,

Takeda announced the drug demonstrated "statistical superiority over deucravacitinib for the primary endpoint," with more than 35 percent of

zasocitinib-treated patients achieving complete skin clearance (PASI 100) at week 16, more than 2.5 times the response rate of the approved

comparator (Source: takeda.com), and the company said it is "on track to submit a New Drug Application for plaque psoriasis with the United States

Food and Drug Administration...starting this fiscal year" (Source: takeda.com). Media outlets widely labeled zasocitinib an "AI-designed pill," but

industry commentary pushed back on the framing: the program traces to Nimbus Therapeutics and Schrödinger, who began working on TYK2
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around 2016 using free energy perturbation (FEP), a physics-based computational chemistry technique, against TYK2, a target that Bristol Myers

Squibb had already validated by winning approval for its own TYK2 drug, Sotyktu, in 2022 (Source: aiinlabcoat.com). As the commentary concluded,

"it did not discover TYK2...Nimbus came later and built a better molecule against a known, clinically validated target" (Source: aiinlabcoat.com). This

distinction, between AI-assisted molecule optimization against a known target and true AI-driven target discovery, is central to why claims of "AI-

discovered drugs" are so often disputed, and it directly answers the secondary query of why more AI-associated approvals have not yet materialized:

attribution is genuinely difficult, and much of what markets itself as an AI drug involved substantial conventional medicinal chemistry and human

decision-making.

Beyond these two headline cases, Recursion Pharmaceuticals, formed by its 2024 merger with Exscientia (discussed further below), reported more

than 10 clinical and preclinical programs, 10 advanced discovery programs, and more than 10 partnered programs as of its November 2024

combination announcement (Source: ir.recursion.com), and had received approximately $450 million in upfront and realized milestone payments out

of a potential $20 billion across its partnerships (Source: ir.recursion.com). Insilico Medicine itself disclosed, as of its December 2025 IPO filing, a

pipeline of more than 30 programs across fibrosis, oncology, immunology, inflammation, cardiometabolics and central nervous system disease, with

10 programs having received Investigational New Drug (IND) clearance and 7 in active clinical development (Source: prnewswire.com). Separately,

Recursion's MEK1/2-targeting candidate REC-4881 reported positive Phase 1b/2 results in familial adenomatous polyposis (FAP) in late 2025

(Source: pharmaphorum.com), though the Recursion combination's post-merger guidance later described REC-4881 as deprioritized in APC/AXIN1

indications as part of "a disciplined strategic prioritization of the portfolio" (Source: ir.recursion.com), illustrating how volatile even advanced-stage AI

pipelines remain.

Investment, Deal Value, and Market Size
The scale of capital committed to AI drug discovery vastly outstrips the number of clinical successes to date, a gap that is itself one of the central

tensions this report documents. According to Precedence Research, the global AI-in-drug-discovery market was valued at $6.93 billion in 2025 and is

forecast to reach $7.62 billion in 2026, growing to approximately $17.81 billion by 2035 at a 9.90 percent CAGR (Source:

precedenceresearch.com). North America accounted for 56.18 percent of the market in 2025, while the Asia-Pacific region is projected to grow

fastest, at a 21.1 percent CAGR through 2035, a trend Precedence Research attributes partly to government-led digital-health initiatives, noting that

"China's government has embedded AI in its 'Made in China 2025 policy', promoting cutting-edge medical research and pharmaceutical development"

(Source: precedenceresearch.com). By application, the drug optimization and repurposing segment captured roughly 51 percent of category revenue

in 2024, with preclinical testing identified as the fastest-growing application going forward (Source: precedenceresearch.com). A separate BCC

Research analysis, released July 14, 2026, found the sector had attracted more than $2 billion in recent investment, with the report crediting AI for

cutting development timelines "from 4-5 years to 12-18 months while doubling clinical success rates" (Source: finance.yahoo.com). That same report

found regulatory approval rates for AI-validated targets rising from a baseline of 10 to 15 percent to approximately 20 percent, and noted major

funding rounds including Generate:Biomedicines ($500 million-plus), Exscientia ($500 million-plus prior to its merger), and Kailera Therapeutics
($600 million Series B) (Source: finance.yahoo.com).

Deal-level data corroborates the scale of institutional commitment. GlobalData's Pharmaceutical Intelligence Center counted 168 AI-related strategic
alliances signed across the industry in 2025 (Source: chemdiv.com), a surge partly explained by looming patent cliffs: GlobalData projects that up to

$230 billion in branded U.S. drug sales are at risk from generic and biosimilar competition between 2025 and 2030 (Source: chemdiv.com). A related

GlobalData survey found that pharmaceutical professionals ranked AI's role in the value chain as the single factor expected to have the greatest

impact on the industry in 2026 (Source: chemdiv.com). Isomorphic Labs, an Alphabet spinout built on Google DeepMind's AlphaFold protein-structure-

prediction technology, announced collaborations worth "nearly $3 billion" combined with Eli Lilly and Novartis in January 2024: Lilly agreed to pay $45

million upfront with more than $1.7 billion in potential milestones, while Novartis paid $37.5 million upfront against $1.2 billion in additional milestones

(Source: fiercebiotech.com). Isomorphic Labs itself confirmed the Lilly figure directly, stating it would "receive $45 million in upfront payment for multi-

target research collaborations with Lilly" (Source: isomorphiclabs.com) and separately confirmed it would "receive $37.5 million upfront payment from

Novartis" (Source: isomorphiclabs.com).

Capital raised is not evenly distributed across the sector, and the largest fundraisers are not always the companies with the most advanced clinical

pipelines. One industry tracker found that XtalPi has raised over $1.9 billion, backed by Google, SoftBank and Tencent, while Recursion
Pharmaceuticals has raised approximately $1.8 billion, with active partnerships with Bayer and Roche (Source: pharmanow.live). This concentration

of capital in a handful of well-capitalized platform companies, rather than broad-based funding spread evenly across the sector, foreshadows the

market consolidation dynamic discussed later in this report.

Table 1 below summarizes major disclosed AI drug discovery deals and financing rounds referenced in this report, illustrating the range from early

discovery partnerships to late-stage licensing agreements.
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https://www.aiinlabcoat.com/p/did-ai-design-takeda-s-new-drug#:~:text=Nimbus%20and%20Schrodinger%20started%20the%20TYK2%20program%20around%202016%20and%20used%20free%20energy%20perturbation%2C%20or%20FEP%2C%20to%20solve%20a%20very%20hard%20medicinal%20chemistry%20problem
https://www.aiinlabcoat.com/p/did-ai-design-takeda-s-new-drug#:~:text=But%20it%20did%20not%20discover%20TYK2.%20Bristol%20Myers%20Squibb%20already%20dragged%20that%20target%20through%20the%20clinic%20and%20got%20Sotyktu%20approved%20in%202022
https://ir.recursion.com/news-releases/news-release-details/recursion-and-exscientia-two-leaders-ai-drug-discovery-space#:~:text=Recursion%20unveils%20post%2Dcombination%20technology%2Denabled%20portfolio%20with%20more%20than%2010%20clinical%20and%20preclinical%20programs%2C%2010%20advanced%20discovery%20programs%2C%20and%20more%20than%2010%20partnered%20programs
https://ir.recursion.com/news-releases/news-release-details/recursion-and-exscientia-two-leaders-ai-drug-discovery-space#:~:text=over%20%24450M%20in%20upfront%20and%20realized%20milestone%20payments%20received%20from%20partners%20to%20date%20out%20of%20more%20than%20%2420B%20possible
https://www.prnewswire.com/news-releases/insilico-medicine-lists-on-hong-kong-stock-exchange-showing-ai-drug-discovery-momentum-with-2025s-largest-hong-kong-biotech-ipo-302650606.html#:~:text=building%20a%20structured%20portfolio%20of%20more%20than%2030%20programs%20centered%20around%20key%20therapeutic%20areas%20including%20fibrosis%2C%20oncology%2C%20immunology%2C%20inflammation%2C%20cardiometabolics%20and%20central%20nervous%20system%20%28CNS%29%20disease.%20Among%20all%20the%20innovative%20pipelines%2C%2010%20have%20received%20IND%20clearance%2C%207%20of%20them%20are%20currently%20in%20active%20clinical%20development
https://pharmaphorum.com/news/insilico-ends-2025-293m-hong-kong-ipo#:~:text=positive%20phase%201/2%20results%20for%20Recursion%20Pharma%27s%20MEK1/2%2Dtargeting%20drug%20REC%2D4881%20in%20familial%20adenomatous%20polyposis%20%28FAP%29
https://ir.recursion.com/news-releases/news-release-details/recursion-and-exscientia-two-leaders-ai-drug-discovery-space#:~:text=REC%2D4881%20in%20APC/AXIN1%20indications%20have%20been%20deprioritized%20as%20part%20of%20a%20disciplined%20strategic%20prioritization%20of%20the%20portfolio
https://www.precedenceresearch.com/artificial-intelligence-in-drug-discovery-market#:~:text=The%20global%20artificial%20intelligence%20%28AI%29%20in%20drug%20discovery%20market%20size%20is%20calculated%20at%20USD%206.93%20billion%20in%202025%20and%20is%20predicted%20to%20increase%20from%20USD%207.62%20billion%20in%202026%20to%20approximately%20USD%2017.81%20billion%20by%202035
https://www.precedenceresearch.com/artificial-intelligence-in-drug-discovery-market#:~:text=China%27s%20government%20has%20embedded%20AI%20in%20its%20%E2%80%9CMade%20in%20China%202025%20policy%E2%80%9D%2C%20promoting%20cutting%2Dedge%20medical%20research%20and%20pharmaceutical%20development
https://www.precedenceresearch.com/artificial-intelligence-in-drug-discovery-market#:~:text=Based%20on%20application%2C%20the%20drug%20optimization%20and%20repurposing%20segment%20has%20garnered%20a%20revenue%20share%20of%20around%2051%25%20in%202024
https://finance.yahoo.com/healthcare/articles/ai-drug-discovery-investment-surges-160500034.html#:~:text=Boston%2C%20July%2014%2C%202026%20%28GLOBE%20NEWSWIRE%29%20%2D%2D%20Artificial%20intelligence%20is%20fundamentally%20reshaping%20pharmaceutical%20development%2C%20with%20AI%2Ddriven%20drug%20discovery%20attracting%20over%20%242%20billion%20in%20recent%20investment
https://finance.yahoo.com/healthcare/articles/ai-drug-discovery-investment-surges-160500034.html#:~:text=Investment%20Concentration%3A%20The%20United%20States%20accounts%20for%2060%25%20of%20global%20investment%20in%20AI%20drug%20discovery%2C%20with%20major%20funding%20rounds%20including%20Generate%3A%20Biomedicines%20%28%24500M%2B%29%2C%20Exscientia%20%28%24500M%2B%29%2C%20and%20Kailera%20Therapeutics%20%28%24600M%20Series%20B%29
https://www.chemdiv.com/company/media/pharma-news/2026/earendil-labs-lands-787m-to-accelerate-ai-biologics-development-push/#:~:text=168%20strategic%20alliances%20related%20to%20the%20technology%20signed%20in%202025%20alone%2C%20as%20per%20GlobalData
https://www.chemdiv.com/company/media/pharma-news/2026/earendil-labs-lands-787m-to-accelerate-ai-biologics-development-push/#:~:text=upcoming%20patent%20cliffs%20threaten%20to%20wipe%20out%20%24230bn%20from%20the%20US%20market%20between%202025%20and%202030%2C%20as%20per%20a%20report%20from%20GlobalData
https://www.chemdiv.com/company/media/pharma-news/2026/earendil-labs-lands-787m-to-accelerate-ai-biologics-development-push/#:~:text=pharmaceutical%20professionals%20ranked%20AI%E2%80%99s%20role%20in%20the%20pharma%20value%20chain%20as%20the%20factor%20that%20will%20have%20the%20greatest%20impact%20on%20the%20industry%20in%202026
https://www.fiercebiotech.com/biotech/alphabets-isomorphic-stacks-two-new-deals-lilly-novartis-worth-nearly-3b-ahead-buzzy-jpm#:~:text=Lilly%20is%20handing%20over%20%2445%20million%20upfront%20to%20discover%20small%20molecule%20therapies%20aimed%20at%20undisclosed%20disease%20targets%20with%20more%20than%20%241.7%20billion%20in%20milestone%20payments
https://www.isomorphiclabs.com/articles/isomorphic-labs-kicks-off-2024-with-two-pharmaceutical-collaborations#:~:text=Isomorphic%20Labs%20to%20Receive%20%2445%20Million%20in%20Upfront%20Payment%20For%20Multi%2DTarget%20Research%20Collaborations%20with%20Lilly
https://www.isomorphiclabs.com/articles/isomorphic-labs-kicks-off-2024-with-two-pharmaceutical-collaborations#:~:text=Isomorphic%20Labs%20to%20Receive%20%2437.5%20Million%20Upfront%20Payment%20From%20Novartis%20to%20Collaborate%20on%20Small%20Molecule%20Therapeutics%20Discovery
https://www.pharmanow.live/ai-in-pharma/top-ai-drug-discovery-companies-2026#:~:text=XtalPi%20has%20raised%20over%20%241.9%20billion%2C%20backed%20by%20Google%2C%20SoftBank%20and%20Tencent.%20Recursion%20Pharmaceuticals%20has%20raised%20approximately%20%241.8%20billion%20with%20active%20partnerships%20with%20Bayer%20and%20Roche
https://intuitionlabs.ai/?utm_source=pdf
https://intuitionlabs.ai/articles/ai-drug-discovery-fda-approvals


COMPANY / DEAL COUNTERPARTY DISCLOSED VALUE DATE SOURCE

Isomorphic Labs
multi-target

collaborations

Eli Lilly and Novartis
Nearly $3 billion combined

($45M + $37.5M upfront)

January

2024

Fierce Biotech, Isomorphic

Labs (Source:

fiercebiotech.com)

Recursion /
Exscientia merger

N/A (combination)

All-stock deal valuing

Exscientia at approximately

$688 million

August 2024
STAT News (Source:

statnews.com)

Eli Lilly / Insilico
Medicine R&D

collaboration

Eli Lilly
Up to $2.75 billion ($115M

upfront)
March 2026 CNBC (Source: cnbc.com)

Insilico Medicine

Hong Kong IPO
Public markets (HKEX)

HKD 2.277 billion

(approximately $293 million)

December

30, 2025

PR Newswire, pharmaphorum

(Source: prnewswire.com)

Chai Discovery Series

C

Index Ventures, Kleiner

Perkins, Sequoia,

Dimension

$400 million ($3.8 billion

valuation)
July 2026

Fierce Biotech (Source:

fiercebiotech.com)

As the table shows, the largest disclosed sums are concentrated in milestone-heavy licensing agreements rather than upfront cash, meaning headline

deal values (such as the $2.75 billion Lilly-Insilico figure or the nearly $3 billion Isomorphic figure) substantially overstate near-term cash received; the

actual upfront payments in these deals ranged from $37.5 million to $115 million. This pattern is consistent across the sector and is one reason

funding announcements should be read alongside the smaller upfront components before drawing conclusions about a company's real financial

position.

McKinsey's own modeling places the addressable opportunity even higher than sector-specific market trackers, estimating that generative AI

specifically could generate $60 billion to $110 billion a year in economic value across the pharmaceutical and medical-product industries, split

across research and early discovery, clinical development, and other functions (Source: mckinsey.com). McKinsey also found that clinical

development alone costs on average $1.4 billion in out-of-pocket costs and ten years per drug, with roughly 80 percent of costs tied to the clinical-

development phase, according to Tufts CSDD data the firm cited (Source: mckinsey.com).

Analysis of Key Segments: Companies and Platforms
The AI drug discovery sector spans several distinct business models, each with different levels of clinical maturity. Understanding these segments

helps clarify why the "generative AI drug discovery companies pipeline" question does not have a single answer.

Clinical-stage, vertically integrated biotechs design their own molecules and run their own trials. Insilico Medicine, founded in 2014 and listed on

the Hong Kong Stock Exchange on December 30, 2025 in what the company called "the largest biotech IPO in Hong Kong this year" (Source:

prnewswire.com), is the clearest example. Its Pharma.AI platform integrates PandaOmics for target identification, Chemistry42 for generative

molecule design, and inClinico for predicting clinical trial outcomes (Source: pharmanow.live). As of its IPO filing, Insilico had entered software

licensing collaborations with 13 of the world's top 20 pharmaceutical companies and published 9 papers in Nature-family journals in 2025 alone

(Source: prnewswire.com). Company CEO Alex Zhavoronkov told CNBC in March 2026 that Insilico had developed "at least 28 drugs using

generative AI tools, with nearly half already at a clinical stage" (Source: cnbc.com). Lilly's group vice president of Molecule Discovery, Andrew Adams,

described the relationship in similarly collaborative terms, saying the partnership would "explore novel mechanisms and accelerate the identification of

promising therapeutic" candidates and calling Insilico's AI-enabled discovery "a powerful complement" to Lilly's own clinical development work

(Source: cnbc.com) (Source: cnbc.com).

Recursion Pharmaceuticals, based on high-throughput cellular imaging and its proprietary "Recursion OS" machine learning platform, absorbed rival

Exscientia in an all-stock deal in August 2024 valued at approximately $688 million, with Recursion shareholders retaining about 74 percent of the

combined company and Exscientia shareholders holding the remaining 26 percent (Source: statnews.com) (Source: statnews.com), a transaction

Fierce Biotech described plainly: "after a year defined by pipeline cuts, the departure of its CEO and layoffs, Exscientia will merge into Recursion"

(Source: fiercebiotech.com).
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https://www.fiercebiotech.com/biotech/alphabets-isomorphic-stacks-two-new-deals-lilly-novartis-worth-nearly-3b-ahead-buzzy-jpm#:~:text=Just%20more%20than%20two%20years%20after%20launching%20within%20Alphabet%2C%20Isomorphic%20has%20inked%20two%20large%20pharma%20deals%20with%20Eli%20Lilly%20and%20Novartis%20with%20nearly%20%243%20billion%20in%20combined%20deal%20value
https://www.statnews.com/2024/08/08/recursion-exscientia-ai-drug-development-merger/#:~:text=Recursion%20is%20spending%20%24688%20million%20in%20the%20all%2Dstock%20deal
https://www.cnbc.com/2026/03/29/eli-lilly-reaches-deal-to-bring-ai-developed-drugs-to-global-market.html#:~:text=has%20reached%20a%20%242.75%20billion%20deal%20to%20bring%20drugs%20developed%20using%20artificial%20intelligence%20by%20Hong%20Kong%2Dbased%20Insilico%20Medicine%20to%20the%20global%20market
https://www.prnewswire.com/news-releases/insilico-medicine-lists-on-hong-kong-stock-exchange-showing-ai-drug-discovery-momentum-with-2025s-largest-hong-kong-biotech-ipo-302650606.html#:~:text=This%20initial%20public%20offering%20%28IPO%29%20raised%20a%20total%20of%20HKD%202.277%20billion
https://www.fiercebiotech.com/biotech/chai-brews-400m-series-c-fuel-ai-used-lilly-novartis-and-pfizer#:~:text=Chai%20Discovery%20has%20continued%20its%20whirlwind%20emergence%2C%20closing%20its%20third%20financing%20round%20in%20less%20than%20a%20year%20to%20bring%20its%20total%20funding%20haul%20above%20%24600%20million.%20The%20latest%20round%20values%20the%20startup%20at%20%243.8%20billion
https://www.mckinsey.com/industries/life-sciences/our-insights/generative-ai-in-the-pharmaceutical-industry-moving-from-hype-to-reality#:~:text=The%20McKinsey%20Global%20Institute%20%28MGI%29%20has%20estimated%20that%20the%20technology%20could%20generate%20%2460%20billion%20to%20%24110%20billion%20a%20year%20in%20economic%20value
https://www.mckinsey.com/industries/life-sciences/our-insights/generative-ai-in-the-pharmaceutical-industry-moving-from-hype-to-reality#:~:text=It%20takes%2C%20on%20average%2C%20ten%20years%20and%20%241.4%20billion%20in%20out%2Dof%2Dpocket%20costs%20to%20bring%20a%20single%20drug%20to%20market%2C%20and%20about%2080%20percent%20of%20those%20costs%20are%20associated%20with%20clinical%20development
https://www.prnewswire.com/news-releases/insilico-medicine-lists-on-hong-kong-stock-exchange-showing-ai-drug-discovery-momentum-with-2025s-largest-hong-kong-biotech-ipo-302650606.html#:~:text=achieving%20the%20largest%20biotech%20IPO%20in%20Hong%20Kong%20this%20year
https://www.pharmanow.live/ai-in-pharma/top-ai-drug-discovery-companies-2026#:~:text=Insilico%20uses%20its%20Pharma.AI%20platform%20%E2%80%94%20Chemistry42%20for%20molecule%20design%2C%20PandaOmics%20for%20target%20identification%2C%20and%20inClinico%20for%20clinical%20trial%20analysis
https://www.prnewswire.com/news-releases/insilico-medicine-lists-on-hong-kong-stock-exchange-showing-ai-drug-discovery-momentum-with-2025s-largest-hong-kong-biotech-ipo-302650606.html#:~:text=Insilico%20has%20entered%20into%20software%20licensing%20collaborations%20with%2013%20of%20the%20world%27s%20top%2020%20largest%20pharmaceutical%20companies
https://www.cnbc.com/2026/03/29/eli-lilly-reaches-deal-to-bring-ai-developed-drugs-to-global-market.html#:~:text=Insilico%20has%20developed%20at%20least%2028%20drugs%20using%20generative%20AI%20tools%2C%20with%20nearly%20half%20already%20at%20a%20clinical%20stage
https://www.cnbc.com/2026/03/29/eli-lilly-reaches-deal-to-bring-ai-developed-drugs-to-global-market.html#:~:text=This%20collaboration%20allows%20us%20to%20explore%20novel%20mechanisms%20and%20accelerate%20the%20identification%20of%20promising%20therapeutic
https://www.cnbc.com/2026/03/29/eli-lilly-reaches-deal-to-bring-ai-developed-drugs-to-global-market.html#:~:text=He%20called%20Insilico%E2%80%99s%20AI%2Denabled%20discovery%20%E2%80%9Ca%20powerful%20complement%E2%80%9D%20to%20Lilly%E2%80%99s%20clinical%20development
https://www.statnews.com/2024/08/08/recursion-exscientia-ai-drug-development-merger/#:~:text=Recursion%20is%20spending%20%24688%20million%20in%20the%20all%2Dstock%20deal
https://www.statnews.com/2024/08/08/recursion-exscientia-ai-drug-development-merger/#:~:text=Recursion%20shareholders%20will%20own%20approximately%2074%25%20of%20the%20combined%20company%20and%20Exscientia%20shareholders%20will%20own%20approximately%2026%25
https://www.fiercebiotech.com/biotech/after-tough-year-exscientia-folds-recursion-create-ai-super-power#:~:text=After%20a%20year%20defined%20by%20pipeline%20cuts%2C%20the%20departure%20of%20its%20CEO%20and%20layoffs%2C%20Exscientia%20will%20merge%20into%20Recursion%2C%20creating%20one%20company%20that%20has%2010%20clinical%20readouts%20to%20look%20forward%20to%20over%20the%20next%2018%20months
https://intuitionlabs.ai/?utm_source=pdf
https://intuitionlabs.ai/articles/ai-drug-discovery-fda-approvals


AI-native tools and platform providers, by contrast, license their models to pharmaceutical companies rather than developing their own drugs to

approval. Isomorphic Labs falls in this category, applying AlphaFold-derived protein structure prediction to partner programs rather than running its

own trials. Chai Discovery, founded in 2024, exemplifies the fastest-moving version of this model: after a $30 million seed round, a $70 million Series

A, and a $130 million Series B in December 2025, the company closed a $400 million Series C in July 2026 at a $3.8 billion valuation, with partners

including Eli Lilly, Pfizer, and Novartis citing "real-world use of the startup's AI by leading drugmakers" as their rationale for investing (Source:

fiercebiotech.com). Chai's CEO Joshua Meier characterized the shift as AI drug discovery moving "from promise to deployment" (Source:

fiercebiotech.com), and the company backed its claims with a preprint reporting a 16 percent hit rate in fully de novo antibody design using its Chai-2

model, which it argued was "100-fold better than earlier computational methods" (Source: fiercebiotech.com).

Big Pharma internal AI infrastructure represents a third segment. Eli Lilly's approach spans multiple simultaneous efforts: a January 2026 co-

innovation lab with NVIDIA worth $1 billion over five years, described as building the "most powerful" supercomputer in pharma (Source:

fiercebiotech.com), layered on top of its external licensing relationships with Insilico, Isomorphic, and Chai. Other pharmaceutical companies have

made comparable infrastructure commitments: Roche expanded its own NVIDIA-powered "AI factory" in March 2026 (Source: intuitionlabs.ai), while

earlier national deployments such as the United Kingdom's Cambridge-1 supercomputer, built with 640 NVIDIA A100 GPUs, and Japan's Tokyo-1,

running 128 H100 GPUs, are cited as evidence of what one analysis called an "AI arms race" in pharma (Source: intuitionlabs.ai). This reflects a

broader pattern: rather than choosing between internal AI capability and external partnerships, large pharmaceutical companies are pursuing both

simultaneously.

A newer and less predictable entrant to this landscape is general-purpose AI developers moving directly into molecular design rather than licensing

tools to biotechs. Anthropic disclosed that its Claude Fable 5 model, built on its Mythos 5 system, "accelerated aspects of the drug design process by

around ten times," and reported that the platform "produced promising drug candidates for nine of 14 protein targets, which are being further

evaluated," while working autonomously with no human assistance on tasks such as choosing binding sites and running protein design tools (Source:

pharmaphorum.com) (Source: pharmaphorum.com). The company also said one model-generated hypothesis, identifying a potential new

antimicrobial target in the bacterium Escherichia coli, has already been validated in laboratory testing (Source: pharmaphorum.com). Announcements

of this kind, from a company not traditionally classified as a life-sciences business, illustrate how the boundary between "AI drug discovery company"

and "general-purpose AI lab" is becoming increasingly porous, which complicates any attempt to draw a clean perimeter around the sector for market-

sizing purposes and is a further reason headline market-size figures should be treated as directional rather than precise.

Data Analysis and Evidence
The clinical-trial success-rate evidence for AI-discovered drugs is the single most load-bearing quantitative claim in this space, and it deserves close

scrutiny. A 2024 analysis published in Drug Discovery Today, authored by Jayatunga and colleagues and widely cited in subsequent industry

commentary (accessible in detail via a secondary summary of the study, as the original journal page could not be directly verified during this

research), found that among 6,147 drugs in clinical development as of the study period, only 67 (about 1 percent) were AI-discovered molecules,

and only 24 (0.4 percent) involved AI-discovered targets, with an even narrower 3 to 9 (0.05 to 0.1 percent) involving genuinely novel AI-discovered

targets. Despite this small sample size, the analysis found that in Phase I trials, "AI-derived molecules can have a success rate of 80-90 percent,

which is substantially higher success rates than historic averages," a benchmark notably higher than historical averages where traditional small

molecules often faced significant attrition from unforeseen human toxicity or poor bioavailability (Source: 2minutemedicine.com), while in Phase II

trials, the success rate of AI-discovered molecules was approximately 40 percent, in line with historic industry averages (Source:

quantumbiospace.ai. Proponents connect these safety gains to lower cost, arguing that in silico prediction of absorption, distribution, metabolism,

excretion, and toxicity (ADMET) lets researchers eliminate reactive or toxic candidates before physical synthesis, and that "the cost to nominate a

preclinical candidate using these methods has been reported as several orders of magnitude lower than traditional high-throughput screening," with

proponents suggesting the savings "may eventually lower the cost of specialty pharmaceuticals if these R&D savings are eventually passed to the

healthcare system" (Source: 2minutemedicine.com) (Source: 2minutemedicine.com).

Integrated across all clinical phases, the same analysis concluded that "the overall probability of a molecule advancing through all clinical phases

increases from 5-10 percent to approximately 9-18 percent," which its authors characterized as "a near doubling of pharmaceutical R&D productivity"

(Source: quantumbiospace.ai). Table 2 below summarizes these figures, keeping in mind that all of them rest on a very small underlying sample of AI-

associated molecules.
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https://www.fiercebiotech.com/biotech/chai-brews-400m-series-c-fuel-ai-used-lilly-novartis-and-pfizer#:~:text=partners%20at%20Index%20Ventures%2C%20Kleiner%20Perkins%20and%20Sequoia%20Capital%20all%20citing%20real%2Dworld%20use%20of%20the%20startup%E2%80%99s%20AI%20by%20leading%20drugmakers%20to%20explain%20their%20participation%20in%20the%20series%20C
https://www.fiercebiotech.com/biotech/chai-brews-400m-series-c-fuel-ai-used-lilly-novartis-and-pfizer#:~:text=AI%20drug%20discovery%20has%20moved%20%E2%80%9Cfrom%20promise%20to%20deployment%2C%E2%80%9D%20Joshua%20Meier%2C%20co%2Dfounder%20and%20CEO%20of%20Chai%2C%20said%20in%20a%20statement
https://www.fiercebiotech.com/biotech/chai-brews-400m-series-c-fuel-ai-used-lilly-novartis-and-pfizer#:~:text=One%20study%20found%20that%2C%20given%20a%20defined%20epitope%20on%20a%20target%2C%20Chai%2D2%20achieved%20%28PDF%29%20a%2016%25%20hit%20rate%20in%20fully%20de%20novo%20antibody%20design
https://www.fiercebiotech.com/biotech/lilly-signs-275b-partnership-insilicos-ai-engine-pursuit-oral-therapeutics#:~:text=having%20teamed%20up%20with%20Nvidia%20in%20October%20to%20build%20what%20it%20called%20the%20%E2%80%9Cmost%20powerful%E2%80%9D%20supercomputer%20in%20pharma
https://intuitionlabs.ai/articles/pharma-ai-infrastructure-investments#:~:text=while%20Roche%20scaled%20up%20its%20NVIDIA%2Dpowered%20%E2%80%9CAI%20factory%E2%80%9D%20in%20March%202026
https://intuitionlabs.ai/articles/pharma-ai-infrastructure-investments#:~:text=Cambridge%2D1%20with%20640%20NVIDIA%20A100%20GPUs
https://pharmaphorum.com/news/anthropic-puts-life-sciences-heart-new-ai-model#:~:text=that%20the%20Mythos%205%2Dpowered%20version%20%22accelerated%20aspects%20of%20the%20drug%20design%20process%20by%20around%20ten%20times%2C%22%20and%20matched%20or%20beat%20skilled%20human%20operators%20when%20working%20autonomously%20with%20no%20human%20assistance
https://pharmaphorum.com/news/anthropic-puts-life-sciences-heart-new-ai-model#:~:text=The%20platform%20produced%20promising%20drug%20candidates%20for%20nine%20of%2014%20protein%20targets%2C%20which%20are%20being%20further%20evaluated%2C%20said%20the%20company
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METRIC AI-DISCOVERED MOLECULES HISTORIC INDUSTRY BASELINE

Phase I success rate 80 to 90 percent 40 to 65 percent

Phase II success rate Approximately 40 percent
Approximately 40 percent

(comparable)

Share of all clinical-development

candidates
Roughly 1 percent (67 of 6,147) Not applicable

Share involving AI-discovered

targets

Roughly 0.4 percent (24 of 6,147), narrowing to 0.05 to 0.1

percent for novel targets
Not applicable

Integrated probability of eventual

approval
Approximately 9 to 18 percent Approximately 5 to 10 percent

As the table illustrates, AI's measurable advantage is concentrated almost entirely in Phase I, where safety and tolerability rather than efficacy are

assessed; by Phase II, where efficacy becomes the primary hurdle, AI-discovered molecules perform in line with, rather than clearly ahead of,

historical norms. It is important to note the sample size caveat inherent in this data: with only 24 to 67 AI-associated molecules in trials against a

baseline of over 6,000 traditionally discovered candidates, small-sample statistical noise likely inflates the apparent Phase I advantage, a limitation

acknowledged even in outlets promoting the finding, one of which cautioned that "the ultimate test remains whether these molecules will demonstrate

superior therapeutic efficacy in larger, more diverse patient populations" (Source: 2minutemedicine.com).

Industry commentary from February 2026 offers a useful counterpoint to the optimistic framing of these statistics, noting that "the pharmaceutical

industry's persistent ~90 percent failure rate" remains the benchmark AI has not yet definitively beaten at scale (Source: drugtargetreview.com).

Scientific commentators have also questioned whether AI fundamentally improves clinical outcomes at all, noting that AI-discovered compounds

sometimes show progression rates similar to traditionally discovered molecules, meaning any Phase III success may reflect accelerated timelines

rather than genuinely improved efficacy.

On the regulatory side, the FDA's own data shows an "exponential increase in AI uses in submissions since 2016" across therapeutic areas including

oncology, neurology, and gastroenterology (Source: intuitionlabs.ai), though the agency has been careful to note this guidance framework applies to AI

used to support regulatory decisions, not to AI used purely in early-stage discovery (Source: intuitionlabs.ai). On timelines, McKinsey found that the

average window a company has to capture a new drug's commercial value, from launch to loss of exclusivity, has already fallen by nearly 18 months

over the past two decades, from 11.7 years to 9.8 years (Source: mckinsey.com), a compression McKinsey attributes partly to gen AI's ability to speed

identification, development, and marketing of new therapies. Separately, Insilico has publicly stated that its rentosertib program moved from target

identification to a clinical candidate in approximately 18 to 30 months, versus a traditional 6 to 8 year timeline for comparable programs, according to

industry trackers summarizing the company's own disclosures (Source: pharmanow.live).

Case Studies and Real-World Examples

Insilico Medicine: The Furthest-Advanced End-to-End AI Pipeline

Insilico Medicine represents the clearest test case for whether a fully AI-originated drug, from target discovery through molecule generation, can reach

approval. The company's rentosertib program is unusual in having generated peer-reviewed documentation across most of the discovery-to-clinic

pathway: the original target discovery and preclinical chemistry appeared in Nature Biotechnology, the Phase IIa clinical results appeared in Nature
Medicine, and additional medicinal chemistry detail appeared in the Journal of Medicinal Chemistry. Insilico's Chief Scientific Officer, Feng Ren,

described the underlying philosophy: "Rentosertib was not discovered by starting from a conventional target and simply screening more compounds. It

came from a biology-first, aging-informed AI workflow that connected TNIK to fibrotic and inflammatory disease mechanisms" (Source:

prnewswire.com). The company's December 2025 IPO, its shares backed by cornerstone investors including Eli Lilly, Tencent, and Temasek, raised

HKD 2.277 billion and was oversubscribed by approximately 1,427 times in the Hong Kong public offering tranche, a figure the company said set "a

record for Hong Kong public offering subscription amount among non-18A healthcare IPOs" that year (Source: prnewswire.com). Beyond its

relationship with Lilly, Insilico has stacked additional partnerships in quick succession, including a $100 million-plus research pact with Lilly inked in
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November 2025 (Source: fiercebiotech.com), a potential $888 million development and discovery pact with Servier (Source: fiercebiotech.com), a

$120 million deal with Qilu to develop cardiometabolic disease assets (Source: fiercebiotech.com), and a $66 million agreement to split rights to its

Parkinson's asset with Chinese biotech Hengrui Therapeutics (Source: fiercebiotech.com).

The Recursion-Exscientia Merger: Consolidation After a Difficult Year

Exscientia's path illustrates the volatility even pioneering AI drug discovery firms have faced. The company achieved the historic milestone of the first

AI-designed drug to enter human clinical trials, a milestone one drug-development database called "a pivotal moment in AI drug discovery": DSP-
1181, an obsessive-compulsive disorder (OCD) candidate developed with Sumitomo Dainippon Pharma, began a Phase 1 trial in Japan in January

2020 (Source: cas.org) (Source: cas.org) (Source: sumitomo-pharma.com). Despite this landmark status, DSP-1181 was later discontinued after

Phase I, "despite a favorable safety profile," according to a drug-development database, underscoring that speed of discovery does not guarantee

clinical success (Source: synapse.patsnap.com). By 2024, after "a year defined by pipeline cuts, the departure of its CEO, and layoffs" that followed

the firing of CEO Andrew Hopkins over conduct the board deemed "inappropriate and inconsistent" with company values, and a 25 percent workforce

reduction in May of that year, Exscientia agreed to merge into Recursion Pharmaceuticals (Source: fiercebiotech.com). Recursion CEO Chris Gibson

framed the combination as being "deeply complementary and aligned with our missions to industrialize drug discovery to deliver high quality

medicines and lower prices for consumers" (Source: fiercebiotech.com). The combined company retained more than 60 petabytes of proprietary data

and set a goal of "eventually creating virtual cells that will allow the company to execute clinical trials at scale" (Source: ir.recursion.com). At the time,

the deal's size made it the largest M&A transaction among AI-focused drug discovery companies, surpassing BioNTech's $540 million acquisition of

InstaDeep, Cadence Design Systems' $500 million takeover of OpenEye Scientific, and Ginkgo Bioworks' $300 million purchase of Zymergen

(Source: pharmaphorum.com).

Isomorphic Labs: Betting on Protein Structure Prediction at Scale

Isomorphic Labs, spun out of Alphabet and built on Google DeepMind's Nobel Prize-associated AlphaFold protein-structure-prediction technology,

took a licensing rather than clinical-development approach, striking deals with Eli Lilly and Novartis worth nearly $3 billion combined within roughly two

years of the company's launch (Source: fiercebiotech.com). The company itself described the agreements as "testament to Isomorphic's approach to

drug design and the progress we are making," while noting that "newer iterations of AlphaFold are expanding beyond protein predictions to include

small molecules and nucleic acids" (Source: isomorphiclabs.com) (Source: fiercebiotech.com). As a purely software-and-modeling licensor rather than

a clinical-stage biotech, Isomorphic's success will ultimately be judged by whether its partners' pipeline candidates, not disclosed publicly by name at

the target level, eventually reach clinical trials and approval.

BenevolentAI: A Cautionary Tale of Clinical Failure

Not every AI drug discovery story is one of momentum. BenevolentAI, a London-based company that positioned itself as "a new, better type of

biotech" with an AI platform "capable of increasing the likelihood of clinical success," saw its lead asset, a topical pan-Trk inhibitor called BEN-2293 for

eczema, fail a Phase 2a trial (Source: fiercebiotech.com). Fierce Biotech reported the company "has run into the same problems that its peers have

faced since the dawn of the industry, as preclinical promise has failed to translate into clinical efficacy" (Source: fiercebiotech.com). The company

subsequently laid off up to 180 staff, roughly half its workforce of 363 permanent employees, reduced its laboratory footprint, and narrowed its

pipeline to focus on its PDE10 inhibitor BEN-8744 and CHK1 inhibitor BEN-28010, expecting to cut costs by approximately $56 million (45 million

pounds sterling) (Source: fiercebiotech.com) (Source: fiercebiotech.com). This case is instructive because it demonstrates that AI's advantage, to the

extent it exists, appears concentrated in early discovery and Phase I safety, precisely where BenevolentAI's platform performed as advertised, while

the harder problem of proving efficacy in Phase 2 and beyond remains largely unresolved by current AI methods, a pattern consistent with the

Jayatunga Phase I versus Phase II data discussed above.

Takeda's Zasocitinib: The Attribution Problem in Miniature

The zasocitinib case, discussed above in the clinical pipeline section, deserves treatment as its own case study because it crystallizes a recurring

theme across this report: the difficulty of cleanly attributing a drug's success to "AI." Zasocitinib originated from a 2016 collaboration between Nimbus

Therapeutics and Schrödinger using free energy perturbation, a physics-based computational chemistry method that Schrödinger's own CEO has

characterized in terms that de-emphasize the "AI" framing, warning against treating AI "like pixie dust," with the view that "the physics is the meal and

the machine learning is somewhere closer to garnish" (Source: aiinlabcoat.com). Takeda paid $4 billion upfront in 2023 to acquire Nimbus's TYK2
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subsidiary outright, a wager that "looks a lot less insane" in hindsight given the June 2026 Phase III head-to-head win (Source: aiinlabcoat.com). For

context, Sotyktu's own pivotal trials put complete skin clearance at roughly 10 to 14 percent, so zasocitinib's reported 35 percent-plus PASI 100 rate

represents a real and clinically notable gap even if its computational-chemistry lineage complicates the "AI-discovered" framing, per the same industry

commentary cited above. Whether this counts as an "AI-discovered drug" for the purposes of answering the query behind this report depends entirely

on how strictly one defines the term, illustrating why single-number answers to "how many AI drugs are approved" should always be read alongside

their methodology.

Implications and Future Directions
Several forward-looking implications follow from the evidence assembled in this report. First, regulatory clarity is arriving on a parallel but distinct
track from clinical validation. The FDA is expected to finalize its draft AI guidance sometime in 2026, and the European Union's AI Act high-risk

provisions take effect August 2, 2026, potentially classifying some drug-development AI as high-risk and imposing new documentation requirements

on sponsors (Source: drugtargetreview.com). Because the FDA's current draft guidance explicitly excludes early-stage discovery AI from its scope,

most of the platforms discussed in this report, PandaOmics, Chemistry42, AlphaFold-derived modeling, and Chai's molecular design models, sit

outside the perimeter of what the agency is actively regulating, even as the molecules they help produce eventually must satisfy ordinary safety and

efficacy standards once in the clinic (Source: intuitionlabs.ai).

For sponsors preparing to rely on AI in a regulatory submission, IntuitionLabs' own summary of the guidance describes a seven-step credibility

framework whose stages proceed roughly as follows:

Define the question of interest: identify the specific decision or parameter the AI model is meant to address.

Define the context of use: specify how the model's output will be applied, and whether it will act as a primary decision-maker, a decision

support, or an alert reviewed by a human.

Assess model risk: evaluate risk as a function of the model's influence over the decision and the consequence of an incorrect result.

Develop a credibility assessment plan: outline the evidence, data sources, and performance criteria that will be used to demonstrate reliability.

Execute the credibility plan: carry out the validation activities, engaging the FDA proactively where the model is high-risk.

Document the results: compile a report establishing the model's credibility for its stated context of use.

Determine adequacy: decide whether the model is fit for purpose, or whether additional evidence must be collected before it can support a

regulatory decision.

Sponsors developing AI-associated drug candidates, regardless of which discovery platform originated the molecule, will need to navigate this

framework once their AI outputs are intended to support an actual regulatory decision rather than purely internal discovery work.

Second, timing expectations for a first approval should be treated with caution. Industry analysis from February 2026 concluded that "if

regulatory submissions proceed in 2026 and receive FDA priority review, approval could occur in late 2026 or early 2027," but added that "a more

realistic timeframe for first approval is 2027-2028" (Source: drugtargetreview.com). Until that approval occurs, the entire field arguably remains in a

proof-of-concept phase, since no amount of partnerships, funding rounds, or conference presentations substitutes for regulatory approval and

commercial success. A useful way to weigh these odds: if Insilico's Phase III GENESIS-IPF trial replicates its Phase IIa dose-dependent lung-function

signal in a larger 320-patient population, it would represent the first placebo-controlled Phase III confirmation of a disease target discovered and a

molecule designed by generative AI. A null or marginal result would not necessarily indict AI drug discovery as a category, since single Phase III

failures are common even for conventionally discovered candidates, but it would remove the strongest available evidence that AI-associated programs

can move beyond safety and into efficacy. Zasocitinib's path illustrates a parallel but distinct stake: plaque psoriasis, the specific subtype Takeda's

drug targets, affects roughly 80 to 90 percent of the estimated 64 million people living with psoriasis worldwide (Source: takeda.com), so a

successful U.S. approval would be commercially significant regardless of how much credit computational chemistry deserves for the molecule's

design. For consultancies advising clients on where to focus regulatory-strategy attention, both readouts are worth monitoring closely over the next 12

to 18 months, independent of which company ultimately claims the "first" AI-discovered approval.

Third, market consolidation and financial discipline appear likely to accelerate even as headline valuations for the best-capitalized companies

continue to climb. BenevolentAI's near-halving of headcount and Exscientia's absorption into Recursion after a leadership crisis both illustrate this

pattern, and consultancies advising life-sciences clients should expect further consolidation among mid-tier AI drug discovery firms even as capital

continues flowing to category leaders such as Insilico, Isomorphic, and Chai. Novartis chemist Derek Lowe has argued that AI's genuine strengths

track closely with how simple and well-structured the underlying data are, observing that "proteins have a much more limited vocabulary. There's only

20-odd words in the language, and the grammar is also pretty repetitious, too," which is why protein-structure models such as AlphaFold work well,

whereas small-molecule chemistry data are often messier: Lowe has separately described the synthetic organic chemistry literature itself as reflecting
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"products that are on the shelf" and researchers' habitual techniques as much as underlying chemical truth (Source: bio-itworld.com) (Source: bio-

itworld.com). Lowe predicted the current hype cycle will only end once "a lot of people get really pissed off and abandon the field," calling that "the

natural end of the hype cycle" for prior technology waves in drug discovery (Source: bio-itworld.com).

Fourth, from an advisory perspective, organizations navigating this landscape, including consultancies such as IntuitionLabs that advise

pharmaceutical and life-sciences clients on AI strategy and regulatory positioning without themselves developing or selling drug candidates, are best

served by distinguishing carefully between AI's demonstrated strengths (accelerating early discovery, compressing preclinical timelines, and improving

Phase I safety signal detection) and its unproven claims (materially improving the probability that a molecule survives Phase II and Phase III efficacy

testing). IntuitionLabs' own analysis of pharma AI infrastructure investment notes that "several pharmaceutical products are already in development

with AI-derived designs," even as the fundamental economics of drug development, an average cost exceeding $2 billion and a 90 percent clinical

failure rate, remain largely unchanged (Source: intuitionlabs.ai).

Finally, the persistent gap between AI's demonstrated Phase I advantage and its unproven Phase II/III performance suggests that the industry's
most valuable AI application over the next 24 months may prove to be clinical trial design and patient recruitment rather than molecule
generation itself, an area where McKinsey documented concrete, already-realized gains of up to 50 percent cost reduction in clinical trial data

management and a 12-plus month acceleration in trial duration (Source: mckinsey.com).

Frequently Asked Questions (FAQs)
Has AI discovered any FDA-approved drugs? No. As of July 2026, no drug whose target and molecule were both discovered using artificial

intelligence has received FDA approval. The furthest-advanced case, Insilico Medicine's rentosertib, entered Phase III trials on July 7, 2026, while

Takeda's zasocitinib, sometimes labeled an "AI-designed pill," is headed toward an FDA submission this fiscal year but originated through physics-

based computational chemistry against an already-validated target rather than AI-driven target discovery (Source: takeda.com).

Why hasn't AI discovered a drug yet, given the level of investment? Multiple factors converge: AI has demonstrated a genuine advantage in

Phase I safety (an 80 to 90 percent success rate versus historic averages of 40 to 65 percent), but its Phase II efficacy success rate of roughly 40

percent is statistically indistinguishable from the historic industry baseline (Source: quantumbiospace.ai). Novartis chemist Derek Lowe argues the

core bottleneck, poor target selection and human toxicity prediction, is "not due to a lack of ambition, but a lack of predictive insight," and that these

are "the two things that kill most of the [drug discovery] programs" (Source: bio-itworld.com), a limitation current AI models have not solved.

How much has been invested in AI drug discovery? The global AI drug discovery market was valued at $6.93 billion in 2025 (Source:

precedenceresearch.com), while BCC Research separately counted more than $2 billion in recent investment activity (Source: finance.yahoo.com),

and GlobalData counted 168 AI-related strategic alliances signed across the industry in 2025 (Source: chemdiv.com).

What is the success rate of AI-discovered drugs in clinical trials? According to the most frequently cited academic analysis, 80 to 90 percent in

Phase I and approximately 40 percent in Phase II, an integrated all-phase approval probability of roughly 9 to 18 percent versus a historic baseline of

5 to 10 percent, as detailed in the Data Analysis section above.

What are Insilico Medicine's clinical trial results? Insilico's rentosertib showed a mean forced vital capacity improvement of +98.4 mL at 12 weeks

in the 60 mg once-daily arm of its Phase IIa trial, versus a decline of 20.3 mL for placebo, meeting the minimal clinically important difference threshold

reported for FVC in idiopathic pulmonary fibrosis (Source: nature.com). The drug has since advanced into a 320-patient Phase III trial.

Which generative AI drug discovery companies have the largest pipelines? Insilico Medicine, with more than 30 programs and 7 in active clinical

development as detailed above, and the combined Recursion-Exscientia entity (more than 10 clinical and preclinical programs, plus more than 10

partnered programs) (Source: ir.recursion.com) are the two largest publicly disclosed pipelines as of mid-2026.

What is the typical timeline from AI-assisted discovery to a clinical candidate? Insilico Medicine has cited roughly 18 to 30 months for its IPF

program, versus a traditional 6 to 8 year timeline (Source: pharmanow.live), while BCC Research's broader market analysis cites AI compressing "4-5

years to 12-18 months" across the sector more generally (Source: finance.yahoo.com).

Conclusion
The evidence assembled in this report supports a clear, if unglamorous, answer to the query at its center: as of July 2026, artificial intelligence has not

yet produced an FDA-approved drug, despite billions of dollars in investment, dozens of clinical-stage programs, and a decade of escalating claims

from the sector. The clearest end-to-end case, Insilico Medicine's rentosertib, has progressed further than any comparable program, reaching Phase
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III trials in idiopathic pulmonary fibrosis after peer-reviewed Phase IIa results published in Nature Medicine. Takeda's zasocitinib is closer to an actual

FDA submission timeline, but its scientific lineage in physics-based computational chemistry against an already-known target complicates any claim

that it represents genuine AI-driven drug discovery in the fullest sense.

The quantitative record is genuinely mixed rather than uniformly positive or negative. AI-discovered molecules do appear to clear Phase I safety

hurdles at meaningfully higher rates than historical averages, a real and measurable advantage. But that advantage largely disappears in Phase II,

where efficacy, not safety, is the primary hurdle, and where AI's ability to predict human biological response remains unproven at scale. This pattern is

consistent with the skepticism voiced by veteran medicinal chemists, who argue that target selection and toxicity prediction, not molecule generation

speed, remain the central bottlenecks in drug development.

For life-sciences organizations and their advisors, the practical implication is to treat AI drug discovery claims with the same evidentiary discipline

applied to any other pharmaceutical marketing claim: distinguish vendor assertions from independently measured outcomes, track named clinical

programs rather than platform-level narratives, and recognize that regulatory clarity (through the FDA's evolving AI guidance) and clinical validation

(through Phase III readouts) are running on separate but related tracks. The most consequential events for this question over the next 12 to 24

months will not be additional funding announcements or platform unveilings, but the specific Phase III data readouts from Insilico's rentosertib

program and the regulatory outcome of Takeda's anticipated zasocitinib submission. Until one of these, or a comparable program, clears an actual

FDA approval, the field remains, in the words of one industry analyst, in a proof-of-concept phase where partnerships and funding rounds cannot

substitute for regulatory and clinical success.

Tags: ai drug discovery, fda approvals, ai drug discovery fda approvals, insilico medicine, rentosertib, clinical trial success rate, generative ai drug

discovery, pharma ai investment, zasocitinib, drug discovery timeline
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IntuitionLabs - Industry Leadership & Services

North America's #1 AI Software Development Firm for Pharmaceutical & Biotech: IntuitionLabs leads the US market in custom AI
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 AI 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 AI expert with 20+ years in software development, multiple

successful exits, and patent holder. Recognized as one of the top AI experts in the USA.

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

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

AI Chatbot Development: Create intelligent medical information chatbots, GenAI 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 AI 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.

AI Consulting & Training: Comprehensive AI strategy development, team training programs, and implementation guidance for

pharmaceutical organizations adopting AI 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. AI-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 AI software development firm specializing exclusively in pharmaceutical and biotech companies. As the

premier US-based AI software development company for drug development and commercialization, we deliver cutting-edge custom AI applications,
private LLM infrastructure, document processing systems, custom CRM/ERP development, and regulatory compliance software. Founded in 2023 by

Adrien Laurent, a top AI 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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