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Executive Summary
Lantern Pharma’s April 2026 launch of withZeta.ai introduces what the company terms “the world’s first and
most comprehensive multi-agentic AI co-scientist for rare cancer drug discovery and development”
(www.drugdiscoveryonline.com). Built on Lantern’s decade-long Rare Cancer ontology (covering 438 cancer
types) and its proprietary RADR® platform, withZeta.ai is designed to dramatically accelerate the traditionally
slow, costly process of rare-oncology research. It combines multiple AI “agents” that simultaneously query
literature, clinical trials, genomic, and molecular databases across rare cancers, enabling outcomes such as
rapid hypothesis generation, evidence synthesis, and even generative molecule design. For example, the
platform offers three research modes – Explorer (hypothesis generation), Investigator (systematic evidence
review), and Reporter (structured write-ups) – and includes specialized tools like a BBB (blood-brain barrier)
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penetration predictor (94.1% accuracy) and a 24-billion-parameter generative chemistry model
(www.drugdiscoveryonline.com). Lantern emphasizes that this capability can condense months of work into
hours, effectively “compressing weeks of literature review into hours” (trial.medpath.com)
(www.drugdiscoveryonline.com).

The launch comes at a critical time. Rare cancers collectively represent a significant global health burden
(over 5.3 million new cases and 3.0 million deaths in 2022, about 26.7% of all cancers (www.mdpi.com)) yet
have historically suffered underinvestment and neglect (pmc.ncbi.nlm.nih.gov). Traditional drug development
(with costs on the order of $1–2 billion per approval (www.drugdiscoveryonline.com)) is economically unviable
for the hundreds of rare tumor types affecting small patient populations (www.drugdiscoveryonline.com).
Lantern argues that AI co-scientists like withZeta.ai can democratize rare-cancer research, shifting the
economics in favor of patients by reducing the time and cost of early-stage discovery
(www.drugdiscoveryonline.com). The platform’s subscription-based business model also represents a novel
non-dilutive revenue stream for Lantern and a way to spread AI-driven R&D tools to academic labs, biotech
teams, and large pharmaceutical companies.

This report explores withZeta.ai in depth. We first introduce background on rare-cancer drug discovery and the
rise of AI in drug research. Then we survey multi-agent AI and “co-scientist” architectures, including
leading academic/commercial examples (Google’s Gemini-based AI “co-scientist,” Stanford’s Virtual Lab, etc.)
and how these systems are transforming biomedical workflows (www.biopharmatrend.com) (www.mdpi.com).
We then detail Lantern Pharma’s AI strategy (the RADR® platform, data scale, pipeline) and how withZeta.ai
extends this to a global user base. The core sections describe withZeta.ai’s architecture, features, and
subscription tiers in detail (including tables summarizing its research modes and subscription levels)
(www.drugdiscoveryonline.com) (trial.medpath.com). We compare withZeta.ai to other AI-driven drug
discovery platforms in a summary table, and draw on case studies and contemporary examples (e.g. Insilico
Medicine’s generative oncology pipelines at AACR 2026 (insilico.com), PathChat for pathology) to illustrate the
broader trend toward agentic AI in life sciences. Throughout, we present data, expert commentary, and market
analysis – for instance, Lantern’s release quotes its CEO as saying the global AI drug-discovery market is
projected to exceed $15 billion by 2030 (trial.medpath.com), a company projection (independent estimates
differ; see the market discussion below), underscoring the commercial interest in the field. Finally, we discuss
the implications: the promise of multi-agent AI to accelerate rare-disease R&D, as well as challenges such as
data quality, validation, and ethical/regulatory issues. In conclusion, Lantern’s withZeta.ai exemplifies a shifting
paradigm in oncology R&D – one where AI co-scientists increasingly augment human researchers to tackle the
most urgent problems in medicine.

Introduction
Rare Cancers: A Critical Unmet Need

Rare cancers are defined differently across regions, but commonly as cancers with incidence below 6–15
cases per 100,000 annually (pmc.ncbi.nlm.nih.gov). Although each type is individually uncommon, their
collective impact is large. A 2017 analysis notes “rare cancers” encompass roughly 198 distinct varieties
(pmc.ncbi.nlm.nih.gov). Globally, rare cancers account for around 27% of new cancer cases (≈5.35 million in
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2022) and 30% of cancer deaths (www.mdpi.com). For example, bladder cancer and non-Hodgkin lymphoma
(rare by definition in some regions) rank among the most common fatal cancers worldwide (www.mdpi.com). In
Europe and the US alike, roughly one-quarter of cancer diagnoses are “rare” types (pmc.ncbi.nlm.nih.gov).
These patients face unique challenges: with so few cases, traditional large-scale clinical trials are often
impossible, and standard-of-care treatments for “common” cancers may not apply.Research funding and
clinical attention tend to focus on common cancers, leaving rare subtypes underserved (pmc.ncbi.nlm.nih.gov)
(www.drugdiscoveryonline.com).

Consequently, novel drug development for rare cancers lags. Industry estimates show that bringing a new
cancer drug to market costs on the order of $1–2 billion (www.drugdiscoveryonline.com), regardless of
patient population size. Such costs are prohibitive when each rare subtype has only thousands of patients.
Lantern Pharma notes that there are literally “hundreds of distinct rare cancer types affecting fewer than
200,000 patients each in the United States”, for which traditional R&D costs “cannot be recouped”
(www.drugdiscoveryonline.com). In practice, this leads to a market failure: many rare-cancer patient groups
are abandoned by standard commercial models. For instance, one analysis highlighted that an individual rare
tumor subtype (e.g. small bowel adenocarcinoma, ≈3,000 cases/year in the US (pmc.ncbi.nlm.nih.gov))
receives far less research attention than its impact warrants. Rare-cancer trials must use adaptive designs and
international consortia merely to achieve any statistical power (pmc.ncbi.nlm.nih.gov).

These realities form the scientific and economic imperative behind Lantern’s strategy. By dramatically
reducing the time and cost of early-stage research, AI tools could tip the balance for rare-disease drug
discovery (www.drugdiscoveryonline.com). In Lantern’s words, withZeta.ai is aimed at “one with a genuine and
immediate opportunity to change the pace, cost, productivity and precision of drug discovery” for rare cancers
(www.drugdiscoveryonline.com). This report analyzes how multi-agent AI could help bridge the gap between
rare-cancer patient needs and feasible R&D.

The Promise of AI in Drug Discovery

Modern oncology research is increasingly data-driven, with massive genomics, proteomics, imaging and
clinical datasets available. This was a key enabler for targeted therapies and immunotherapies over the past
decade. However, even with these data, the conventional drug development pipeline remains extremely slow
and failure-prone. Artificial intelligence (AI) has long been seen as a way to accelerate and de-risk the process.
In recent years, AI has made headlines with breakthroughs like AlphaFold (protein structure prediction) and
numerous pharmaceutical collaborations. Today’s AI-driven drug discovery covers many areas: from
identifying new targets by mining genomic data, to virtual screening of millions of compounds, to designing
novel molecules with generative models (insilico.com) (www.mdpi.com).

Large Language Models (LLMs) such as GPT-4 have also entered the domain of scientific reasoning. Initially
these were used as interpretive or summarization tools (for example, summarizing literature and generating
hypotheses) (www.biopharmatrend.com). But a newer generation of so-called “agentic AI” systems goes
further. These systems act – breaking complex research goals into subtasks, autonomously retrieving and
synthesizing information, and iteratively refining results (www.sciencedirect.com) (www.mdpi.com). Recent
reviews describe this shift: AI is not just a passive assistant, but an active research collaborator that can
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propose experiments, design molecules, and even guide lab automation, while stressing that human oversight
remains essential (www.sciencedirect.com). In short, the question has moved from whether AI can help to how
much autonomy AI should have in leading parts of research.

The agentic paradigm is precisely what Lantern’s withZeta.ai exemplifies. Unlike generic AI chatbots or data-
query tools, multi-agent co-scientists are designed to integrate vast domain knowledge and specialized tools to
tackle research end-to-end. Notably, Google Research and academic labs have already developed multi-agent
research assistants. For example, Google’s Gemini 2.0 “AI Co-Scientist” uses specialized sub-agents (idea
generators, critics, planners, etc.) in a feedback loop to iteratively refine scientific hypotheses
(www.biopharmatrend.com). Similarly, Stanford’s “Virtual Lab” (built on GPT-4) assigns distinct agent
“personas” – principal investigator, critic, various domain experts – to simulate an interdisciplinary
brainstorming session (www.biopharmatrend.com). Early studies suggest these multi-agent systems can
outperform single LLMs: for instance, a review of multi-agent systems reports oncology decision-making
completeness rising from 30.3% to 87.2% in a 20-case gastrointestinal-oncology validation study and a peak
of 93.2% on USMLE-style benchmarks (www.mdpi.com). In drug discovery, prototype systems have already
shown dramatic speed-ups (e.g. compressing literature review from weeks to minutes
(www.sciencedirect.com)) and have begun proposing repurposed drug candidates in oncology
(www.biopharmatrend.com) (insilico.com).

Our report situates withZeta.ai at the nexus of these trends: an AI platform tailor-made to the real-world
challenges of oncology research, especially for rare diseases where innovation is most needed. We will
analyze its technical features, its underpinnings in Lantern’s existing AI infrastructure, and how it compares to
and complements broader efforts in AI-fuelled drug R&D. The goal is a comprehensive, evidence-based
assessment of Lantern’s multi-agent co-scientist, placed within the wider landscape of AI-driven rare-cancer
discovery.

The Rare Cancer Drug Discovery Landscape
Burden of Rare Cancers and Market Failures
Rare cancers pose unique challenges across the research and healthcare spectrum. By definition, each rare
subtype affects few patients (often <6 per 100k population) (pmc.ncbi.nlm.nih.gov). However, in aggregate
they are not rare at all. A global GLOBOCAN study (2022 data) found that rare cancers accounted for 26.7%
of all new cancer cases (≈5.35 million) and 30% of cancer deaths (≈2.96 million) worldwide (www.mdpi.com).
In the US and Europe, roughly one-quarter of the cancer burden is from rare types (pmc.ncbi.nlm.nih.gov). For
example, some collectively “rare” subtypes like bladder cancer and non-Hodgkin lymphoma rank high among
cancer incidences globally (www.mdpi.com). Even within common cancers, many subgroups (e.g. young-
onset, or with unusual mutations) become effectively rare.

Despite this scope, rare cancers suffer from significant underinvestment. Funding agencies and industry
tend to prioritize high-incidence cancers that promise financial returns. As one review observes, grant
reviewers often judge rare-cancer proposals by the same criteria as common-cancer research (e.g. statistical
power, extensive animal models), which is impractical for small cohorts (pmc.ncbi.nlm.nih.gov). Unsurprisingly,
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only a tiny fraction of research funds are directed to rare tumors. Lantern Pharma highlights that traditional
R&D economics break down for small patient groups: “Drug development costs approximately $1 to $2 billion
regardless of target population size. For the hundreds of distinct rare cancer types affecting fewer than
200,000 patients each in the United States, these development costs cannot be recouped through traditional
commercial returns” (www.drugdiscoveryonline.com). This market failure leaves many rare cancer patients
without new therapies, relying on repurposed drugs or supportive care.

Orphan drug legislation and incentives (e.g. FDA’s Orphan Drug Act in 1983) have accelerated some rare-
disease approvals. However, even with incentives, the cost barrier remains. Orphan drugs may be subsidized
by premium pricing, but for truly rare oncology indications the patient number still limits R&D investment. The
opportunity cost is high: up to a quarter of all cancer patients may be denied the latest targeted or
immunotherapies simply due to these economic constraints (pmc.ncbi.nlm.nih.gov).

From a societal perspective, this is untenable. The unmet need – in lives lost and quality of life – is immense.
The “Orphan economy” is therefore ripe for innovation. By drastically reducing non-essential R&D workloads,
Lantern and others aim to make rare-cancer projects scientifically and financially feasible. In Lantern’s framing,
withZeta.ai “directly addresses this market failure by dramatically compressing the cost and time of the
research and hypothesis-generation phases that precede expensive wet lab work and clinical trials”, effectively
“shifting the economics of rare cancer drug development in favor of the patients who need it most”
(www.drugdiscoveryonline.com). This report evaluates the evidence and context for these claims.

Current Approaches to Rare Cancer Research
Drug development for rare cancers often follows one of two models. The “classic” model starts with candidate
targets and animal models, then moves to small patient trials. But for rare tumors, experimental reagents (e.g.
cell lines, xenografts) may not exist in meaningful numbers (pmc.ncbi.nlm.nih.gov). It can be futile to amass
statistically significant data when incidence is low. An “alternative” model, suggested specifically for rare
cancers, involves close translation: using patient samples (e.g. comprehensive genomics of the tumor) to
directly generate hypotheses, and then validating them in the lab (pmc.ncbi.nlm.nih.gov). This approach
bypasses some preclinical overhead but still requires sophisticated computational analysis and collaboration
across centers.

In practice, consortia (like the International Rare Cancers Initiative) have enabled some progress, organizing
multi-country trials in niche indications (pmc.ncbi.nlm.nih.gov). Additionally, researchers increasingly search for
synthetic lethality or biomarkers in broad data to find any exploitable vulnerability in rare tumors. For example,
Lantern’s own work on LP-184 (an acylfulvene-based drug) involved identifying DNA-repair-deficient
subgroups (e.g. glioblastomas with PTGR1 expression) through biomarker analysis (www.lanternpharma.com)
(www.biospace.com). This exemplifies modern precision oncology: matching scarce drugs to stratified patient
subpopulations.

However, computational bottlenecks remain. Mining the literature, clinical trial databases, genomic
repositories, and chemical libraries – all relevant for rare-cancer hypotheses – would take human teams
months. Conventional bioinformatics and ML tools, while helpful, typically tackle one data type at a time. For
instance, tools exist for predicting blood-brain barrier penetration of chemicals, or for mining PubMed abstracts
for gene associations, but often as separate modules. There has been no fully integrated system that
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converses across modalities (text, genomic data, molecular structures) and drives discovery systematically.
Lantern’s previous effort, the RADR® platform, assembled a massive oncology-focused multi-omic knowledge
base (over 100B data points by 2024 (www.biospace.com)) to enable new insights within their pipeline. Yet
RADR itself is largely an internal resource.

Given these limitations, an AI that simultaneously reasons across all relevant rare-cancer information could
transform the field. Such an AI would not replace human scientists but serve as a tireless co-investigator –
hence the term “co-scientist”. It could continuously scan tens of thousands of clinical trials, predict which
known drugs might work in a patient’s tumor profile, propose new targets, and even suggest precise chemical
modifications. Lantern’s withZeta.ai is precisely presented as such a co-scientist, brought from concept to
practice.

Multi-Agent AI Co-Scientists: From Concept
to Implementation
Agentic AI Architectures
To appreciate Lantern’s approach, we first outline the concept of multi-agent AI systems (MAS) in biomedical
contexts. In MAS, instead of a single monolithic model, multiple specialized “agents” (AI modules) interact to
solve complex tasks (www.mdpi.com). Each agent may have a distinct role or expertise: for example, one
agent might be a literature-summarizing LLM, another a knowledge-base query handler, another a chemical
property predictor, etc. These agents can communicate (pass messages), critique each others’ outputs, and
iteratively refine solutions. The MAS approach aims to combine the strengths of modular tools while mitigating
the weaknesses of any one model (www.mdpi.com).

Recent surveys find that MAS can substantially improve performance in domains like healthcare. For instance,
one review reports that specialized agent teams raised oncology decision-making completeness from 30.3%
(GPT-4 alone) to 87.2% in one validation study, and that systems reached a peak of 93.2% accuracy on
USMLE-style benchmarks, where single-model baselines were already around 90% (www.mdpi.com). Clinical
trial matching accuracy similarly climbed into the high 80s with multi-agent orchestration, and clinician
screening efficiency improved by ~42% in trials with MAS support (www.mdpi.com). These gains were
measured on specific tasks and benchmarks rather than across the board, and the review also reports an
“unreliability tax” of 15–50× higher token consumption compared to standalone models. Multimodal, multi-
agent systems can divide labor (each agent excels at a subtask), increasing reliability and explainability
compared to “one-size-fits-all” LLMs (www.mdpi.com) (www.biopharmatrend.com).

Agentic AI in drug discovery is a rapidly maturing area. A Drug Discovery Today review (2026) highlights how
LLM-based agents are now doing “autonomously reason, act and learn through complicated research
workflows.” These systems blend LLMs with specialized tool APIs (for databases, simulations, or lab
automation) to carry out literature synthesis, protocol generation, toxicity prediction, molecule design, and
more (www.sciencedirect.com). Early implementations are already demonstrating “substantial gains in speed,
reproducibility and scalability”: for example, speeding literature review and proposing experimental plans
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(www.sciencedirect.com) (www.biopharmatrend.com). Future visions even include “self-driving labs” and digital
twins of experiments where AI sends instructions to robots and updates its models in real time
(www.sciencedirect.com).

In the specific area of drug discovery, agentic systems have begun to bear fruit. Insilico Medicine’s
Pharma.AI platform, for example, integrates generative biology with generative chemistry to design novel
compounds (insilico.com). At AACR 2026, Insilico showcased end-to-end AI pipelines that rapidly produced
new oncology drug candidates. In one report, Insilico noted that its AI platform yielded 20 preclinical
candidates in just 3 years (2021–2024), with each project taking only 12–18 months from start to candidate
nomination (versus ~54 months historically) (insilico.com). This underscores how generative+agentic AI can
collapse discovery timescales. Another example is Modella AI’s PathChat, a vision-language agent trained on
pathology images that functions as a “co-pilot” for slide interpretation.

Perhaps the most high-profile agentic initiative is Google’s recent AI “co-scientist.” Unveiled in 2025, it is
powered by Gemini 2.0 and employs multiple conversational agents with different expertise (like ideation,
criticism, and experimental design) (www.biopharmatrend.com). Another is Stanford’s Virtual Lab, an LLM-
based framework with assigned roles (Principal Investigator, Critic, etc.) that debate and refine research
hypotheses (www.biopharmatrend.com). These systems attempt to mimic human research teams. Early
studies with these platforms find that multi-agent approaches can produce more novel and impactful ideas
than single-agent LLMs (www.biopharmatrend.com), albeit with caveats (e.g. agents still hallucinate and must
be overseen by humans (www.biopharmatrend.com)).

These developments show a clear paradigm shift: the research community is moving from using AI as a
passive analytics tool to integrating it as an active collaborative partner. As one commentary puts it, Recent
reviews of multi-agent systems in biomedicine describe a shift toward collaborative intelligence, while stressing
the need for expert-centered oversight (www.mdpi.com). For rare cancer drug discovery, which involves
weaving together genomics, pharmacology, clinical data, and chemistry, such an active AI collaborator could
be transformative. Lantern Pharma aims to capitalize on this trend by delivering withZeta.ai – an AI platform
where multiple autonomous agents jointly tackle oncology problems, embodying the “co-scientist” vision.

Key Benefits and Challenges of AI Co-Scientists
Benefits: Multi-agent AI co-scientists offer several potential advantages for biomedical research:

Comprehensive Integration: By combining agents specialized in different data modalities (literature,
genomics, cheminformatics, etc.), a co-scientist can synthesize knowledge in ways humans alone
cannot. For rare cancers, where knowledge is fragmented across niche journals, case reports, and trial
registries, an AI co-scientist could rapidly aggregate insights that might otherwise remain hidden.

Speed and Scale: LLM-based agents can parse and interpret information orders of magnitude faster
than humans. A single co-scientist system can replace months of work – for example, compressing
weeks of lit search into minutes (www.drugdiscoveryonline.com) (www.sciencedirect.com). This speed
allows parallel exploration of multiple hypotheses.
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Accessibility: By codifying domain expertise into AI agents, co-scientists can democratize knowledge.
A clinician or researcher without decades of literature familiarity could access in-depth insights through
withZeta.ai. Lantern emphasizes “any researcher anywhere can have a tireless, always-on AI co-
scientist in their corner” (www.drugdiscoveryonline.com).

Innovation in Design: Generative agents can propose novel molecular designs or combinations that
might not be intuitive. withZeta.ai, for instance, includes a generative chemistry model and reports on-
demand molecular optimization for CNS tumors. Insilico’s achievements also illustrate how AI can
produce entirely new compounds (e.g. pan-KRAS inhibitors) in silico (insilico.com).

Iterative Learning: Agents can refine themselves via feedback (human-in-loop or automated labs). A
successful hypothesis can be automatically tested (e.g. with lab robotics) and the result fed back to
update the AI’s next steps. This closed-loop vision, while still emerging, reflects the way agent teams
can incorporate feedback loops with human scientists (www.mdpi.com).

Challenges: However, multi-agent AI systems are not without risks and limitations. Several expert
commentaries flag critical concerns that must be addressed:

Hallucination and Error Amplification: LLM-based agents can generate plausible but incorrect
information (“hallucinations”). In a multi-agent loop, an early false assumption by one agent can
propagate and be reinforced by others. The MDPI review similarly describes the risk of cascading
errors: a faulty output from one agent can mislead others and propagate or amplify the mistake
throughout the system (www.mdpi.com). Mitigating this requires rigorous cross-checking protocols and
possibly grounding agents in curated data.

Computational Overhead: Orchestrating many agents drastically increases resource usage. The
Methods/Protocols review reports 15–50× higher token consumption for multi-agent setups compared to
single models (www.mdpi.com). This has cost and latency implications; real-time responsiveness could
be a problem at scale.

Data Quality and Bias: AI agents rely on input data. Biomedical data are often incomplete, biased, or
siloed. For instance, most clinical genomics data are not easily shareable due to privacy. If a co-scientist
trains on imperfect or skewed data, its outputs may be unreliable. Sharing data across institutions raises
privacy concerns, and multi-agent systems that process patient data must comply with health-
information privacy laws (www.mdpi.com).

Human Oversight and Expertise: Even advocates note that AI co-scientists should be tools, not
autonomous decision-makers. Most experts see current AI as “time-saving aids… but not as tools to
make truly autonomous or novel discoveries” (www.biopharmatrend.com). Determining when to trust an
AI suggestion versus when to intervene is an open question. Frameworks for accountability (if an AI-led
experiment fails) are undeveloped.

Regulatory and Ethical Hurdles: As AI systems start to direct aspects of research or diagnosis (e.g.
PathChat advising pathologists), regulators are scrambling. Few regulatory precedents exist for AI-
directed drug development. Questions like “who owns the IP on an AI-proposed molecule?” or “how to
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validate an AI-discovered target?” remain unsettled. Bias in training data could inadvertently prioritize
certain patient groups over others, compounding ethical issues.

In summary, AI co-scientists offer powerful new capabilities for rare-cancer research, but their reliable
integration into scientific workflows demands robust safety, validation, and oversight mechanisms. Lantern’s
withZeta.ai is built with this context in mind: the company emphasizes that the system is “purpose-built for the
biology, economics, and urgency of rare cancer drug development” (www.morningstar.com), and they tout a
proprietary knowledge-base that took a decade to assemble (a potential safeguard of curated facts). Whether
withZeta.ai can navigate the pitfalls above will determine its real-world impact.

Lantern Pharma’s AI Platform and Pipeline
Lantern Pharma: Precision Oncology with AI
Lantern Pharma (NASDAQ: LTRN) is a clinical-stage oncology company that has built its strategy on
leveraging AI and genomic data to develop precision cancer therapies. The company’s proprietary AI platform,
RADR® (for Response Algorithm for Data-driven Responses), is a large-scale integrative analytics system that
Lantern uses internally to guide its drug programs (ir.lanternpharma.com). RADR combines advanced machine
learning algorithms with over 60–100 billion oncology-focused data points (as of 2024) drawn from genomic,
pharmacological, and clinical databases (ir.lanternpharma.com) (www.biospace.com). Key features of RADR®
include prediction of drug-tumor interaction outcomes, identification of patient subgroups likely to respond, and
exploration of synergistic drug combinations. In short, RADR enables Lantern to quickly generate hypotheses
such as “Drug X may work in tumor subset Y” and then prioritize lab and clinical experiments.

Historically, Lantern focused on repurposing and optimizing small-molecule agents for genomically-defined
cancer niches. Its current pipeline reflects this: lead candidates include LP-184 (a novel acylfulvene targeting
tumors with DNA repair deficiencies), LP-284 (a TC-NER mediated compound for hematologic and solid
tumors), and LP-300 (originally branded as Tavocept, a chemo-sensitizer with chemoprotectant activity that
Lantern is repositioning for never-smoker NSCLC) (www.lanternpharma.com). In clinical trials, Lantern
reported encouraging results: preliminary, company-reported data from a small LP-300 (formerly Tavocept)
Phase 2 U.S. safety lead-in cohort showed an 86% clinical benefit rate and 43% objective response rate in
never-smoker NSCLC (not yet confirmed in a larger trial) (www.biospace.com). Starlight Therapeutics is
Lantern’s wholly owned CNS-focused subsidiary.

Throughout, Lantern attributes its speed and economy to RADR®: it claims that on average, its drug programs
have moved from initial in silico insight to first-in-human trials in roughly 2–3 years at a company-reported
development cost of approximately $1.0–$2.0 million per program in its March 2024 release, and
approximately $1.0–$2.5 million per program in its Q4 2024 results (www.biospace.com)
(ir.lanternpharma.com). These company-reported figures illustrate Lantern’s account of its AI-driven
development model. For context, traditional preclinical phases often cost tens of millions and take 3–6 years
before even reaching clinic. Lantern presented these data in investor communications and in SEC filings.
These company-reported metrics reflect Lantern’s emphasis on data, genomics, and ML in R&D.
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RADR® Data Scale

Lantern’s RADR has been continuously expanding. In 2020 (at IPO) it had ~300 million data points; within
three years it grew to over 60 billion (ir.lanternpharma.com). By end of 2024, Lantern announced surpassing
100 billion oncology-specific data points (www.biospace.com). These data are drawn from public databases
(PubMed articles, TCGA, DrugBank, ChEMBL, etc.), as well as proprietary assays and collaborations. In its
March 2024 update, Lantern emphasized that RADR’s growth – now accelerating to ~100 billion – was
enabling it to explore “thousands of previously siloed sources… in a more comprehensive, complete and
productive manner” (ir.lanternpharma.com). Crucially, Lantern says RADR is an ensemble of 200+ machine
learning algorithms, combining statistical and mechanistic modeling. This diversity of models (random forests,
neural nets, Bayesian networks, etc.) helps the platform handle different problem types (classification,
regression, survival analysis) simultaneously (ir.lanternpharma.com). Lantern’s CEO, Panna Sharma, has
stated that RADR’s massive dataset and algorithm library allow it to predict which patients will respond to
which drug combinations, identify mechanisms of action, and uncover new correlations that were previously
obscured (ir.lanternpharma.com).

For example, Lantern used RADR to expand LP-184’s indication set significantly. RADR analyses suggested
LP-184 could be active in PTGR1-expressing solid tumors, including glioblastoma, pancreatic cancer, atypical
teratoid rhabdoid tumors (ATRT) and triple-negative breast cancer (ir.lanternpharma.com)
(www.biospace.com). As noted in a recent Lantern press release: “Data from thousands of studies were
analyzed by RADR® to identify new cancer types for LP-184, dramatically accelerating this process compared
to traditional methods”. Similarly, RADR underpinned an ADC optimization pipeline: Lantern’s AI-driven ADC
module identified 82 promising targets and 290 target–indication combinations, potentially cutting ADC
development timelines by 30–50% (www.biospace.com). These examples demonstrate how Lantern has
applied its AI internally to generate valuable insights – setting the stage for a decision to offer the platform
more broadly via withZeta.ai.

Commercializing the AI Platform
In late 2024 and early 2025, Lantern signaled that it would leverage its AI investments as a commercial
product. The company established an AI Center of Excellence in Bengaluru, India and began developing
modular AI toolkits for external use (www.morningstar.com). By early 2026, Lantern announced that it would
release these tools under the brand withZeta.ai (the name is stylized as “withZeta.ai” in branding). According to
Lantern’s investor communications, withZeta.ai is essentially the next generation of RADR platform
technologies, now rebuilt into an interactive, user-friendly system accessible by subscription
(www.drugdiscoveryonline.com).

The decision to commercialize the technology serves multiple purposes. First, it provides a non-dilutive
revenue stream for the company (Lantern explicitly notes subscriptions are a new revenue source)
(www.drugdiscoveryonline.com). Second, it positions Lantern as a thought leader and partner in the AI-for-drug
space, potentially attracting collaborations with other biotech and pharma firms. Third, it aligns with a broader
AI trend: many AI and software companies “open up” their platforms (e.g. as SaaS) once they reach maturity.
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For example, Insilico has not just discovered drugs internally, but also licensed aspects of its Pharma.AI
platform. If Lantern can build a critical user base, withZeta.ai could become integral to multiple rare-cancer
projects worldwide.

Importantly, Lantern emphasizes that withZeta.ai is purpose-built (not generic). It was “forged in the crucible of
real rare cancer drug development” based on Lantern’s own drug programs and expertise
(www.drugdiscoveryonline.com). In contrast to GPT-4 or ChatGPT (which are generalist), withZeta.ai’s
advantage is said to be its decade-old oncology-specific ontology and curated knowledge. As Lantern’s CEO
puts it: “Our rare cancer ontology and knowledge-base… took a decade to build and cannot be replicated.”
(www.drugdiscoveryonline.com). In practice, this means that withZeta.ai already “knows” the jargon,
biomarkers, and historical context of hundreds of specific cancer subtypes. For example, it maps synonyms for
diseases, links biomarkers to drug responses, and organizes disease subtypes hierarchically
(www.drugdiscoveryonline.com). Such a structured foundation allows the AI to interpret queries in context; e.g.
knowing that “CNS ATRT” refers to a pediatric brain tumor and recalling Lantern’s own LP-184 research in
ATRT.

In sum, Lantern’s background shows it has both the technical data assets and biomedical know-how to build a
credible AI co-scientist. The move to launch withZeta.ai is a natural extension of this strategy – bringing
Lantern’s AI in-house capabilities into a subscription platform for the wider research community
(www.drugdiscoveryonline.com) (www.morningstar.com).

The withZeta.ai Co-Scientist Platform
Lantern’s withZeta.ai is described in detail in the company’s April 2026 announcements
(www.drugdiscoveryonline.com) (www.morningstar.com). We organize its features into several key areas:

Multi-Agent Architecture and Workflow
At its core, withZeta.ai employs a multi-agent, multi-tool architecture. What this means is that the platform
consists of multiple AI modules (“agents”) each specialized for certain tasks, plus a range of functional tools
(such as database query engines, literature search, or prediction algorithms). Lantern describes withZeta.ai as
simultaneously querying “clinical trial databases, curated rare cancer knowledge bases, scientific literature
libraries, and molecular databases”, and “reasoning across all of them to deliver hardened, actionable
insights.” (www.drugdiscoveryonline.com). In practical terms, a user might pose a research question in natural
language (e.g. “What are promising compounds for small-cell lung cancer with KRAS mutation?”). The AI
system breaks this into sub-questions: search the ontology for disease synonyms, retrieve relevant
genes/proteins from knowledge bases, fetch clinical trial records, and run a generative model to propose
molecules. Multiple agents work in parallel: one may be retrieving and summarizing literature (an LLM-based
researcher agent), another may be executing structure–activity predictions, another agent could be planning a
workflow.

Lantern has given some details on these modes:
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Explorer Mode: Designed for rapid hypothesis generation. In this mode, the agentic AI proactively
explores the question space, surfacing possible leads. It might, for instance, rapidly list candidate drug
targets or chemical classes relevant to a given rare tumor subtype. Explorer mode is akin to
brainstorming with the AI.

Investigator Mode: Focuses on “deep systematic evidence synthesis.” Here, the platform performs
thorough data analysis to validate or refute hypotheses. It might gather all trials and publications about a
target, compile genomic profiles, and identify supporting or conflicting evidence. Investigator mode
ensures that any initial ideas are vetted against the available science.

Reporter Mode: Takes curated insights and assembles them into coherent documentation. This can
output a structured report or even draft manuscript text, summarizing the findings of an
Explorer/Investigator session. This feature streamlines the final step of writing up results for
stakeholders or publication, addressing the pain of turning analysis into drafts.

Each research mode can be seen as a higher-level agenda with its own sub-agents working in concert. The
transitions between modes are seamless; Lantern emphasizes that a user can “move seamlessly from rapid
hypothesis generation through deep evidence synthesis to structured, publication-ready documentation”
(www.drugdiscoveryonline.com). This end-to-end workflow is what sets withZeta.ai apart from piecemeal AI
tools.

A key component of the system is its agentic reasoning. Each agent is built on advanced LLMs or neural
modules, but the innovation is in how they interact. For example, an idea-generation agent might propose a
hypothesis (say, “Mutations in gene X suggest drug class Y could work”), then a critic agent will automatically
check those claims against databases (ensuring they are not hallucinations). The system can iterate: if
contradictions arise, the agents refine their statements. This self-critical, multi-agent loop – similar in spirit to
Google’s co-scientist or Stanford’s Virtual Lab approaches (www.biopharmatrend.com) – is intended to provide
robustness. Lantern’s CEO explicitly notes that withZeta.ai “brings the collective intelligence of millions of
publications, hundreds of thousands of clinical trials, and a decade of rare cancer expertise to every question”
(www.drugdiscoveryonline.com). This paraphrases the idea that, while no single human can master all that
data, an AI co-scientist can faithfully integrate it.

Importantly, withZeta.ai is specialized for oncology. It is not a general-purpose AI assistant. Lantern built a
rare-cancer ontology and knowledge base over ten years, and withZeta is anchored on that foundation
(www.drugdiscoveryonline.com). General AI tools (e.g. ChatGPT) do not have this degree of curated medical
knowledge. According to Lantern, withZeta’s structural advantage – its healthcare-specific knowledge graph –
“cannot be replicated” by generalist models (www.drugdiscoveryonline.com). In practice, this means if a user
asks about a very obscure tumor marker or an unusual trial abbreviation, the system should already
“understand” it. This domain grounding is a key differentiator of withZeta.ai among the new breed of AI co-
scientists.
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Knowledge-Base and Ontology
The backbone of withZeta.ai is Lantern’s proprietary rare-cancer ontology and knowledge graph. According to
Lantern, this ontology spans 438 cancer types (including pediatric, orphan, and rare subtypes). The knowledge
graph links together diseases, biomarkers, drugs, and literature references. For example, it encodes
relationships like “disease A frequently involves biomarker B” or “drug C is known to target protein D in disease
E”. The ontology also captures disease synonyms and classifications, so that queries automatically map to the
right concepts. Building such a graph “took a decade” of curatorial effort, Lantern notes
(www.drugdiscoveryonline.com).

This knowledge-base underlies much of withZeta.ai’s reasoning. When an agent searches for information, it
uses this graph to interpret language and to connect data points. For instance, if asked about “cancers related
to SMARCB1 gene loss”, the system knows that atypical teratoid rhabdoid tumor (ATRT) is characterized by
SMARCB1 deletion (www.lanternpharma.com). It can thus quickly retrieve and present that relevant piece of
Lantern’s clinical progress. Lantern emphasizes this interplay: “every ontology, every agent and function within
the platform reflects real world work at Lantern Pharma across three drugs now in precision oncology clinical
trials, more than 100 patients dosed and studied” (www.drugdiscoveryonline.com). In effect, years of internal
AI insights and trial data have been encoded into the co-scientist’s brain.

The knowledge graph connects to multiple data sources:

Clinical Trials Databases: The AI agent can query registries (e.g. clinicaltrials.gov, EUdraCT) for
ongoing or completed trials, filtering by disease, drug, genetic marker, etc. This helps identify potential
combination therapies or ongoing studies relevant to a rare cancer.
Scientific Literature: The platform includes access to PubMed-indexed papers and other journals.
Agents use LLMs fine-tuned for biomedical text to summarize and extract key findings. The ontology
ensures literature queries are appropriately contextualized (e.g. matching synonyms).
Molecular Databases: Chemical and omics databases (e.g. ChEMBL, DrugBank) are tapped for drug-
target relationships and compound properties. One demonstrated example is embedding PredictBBB.ai
– a neural predictor of blood–brain barrier penetration (developed internally) – which achieves ~94%
accuracy (www.drugdiscoveryonline.com). This lets withZeta.ai assess whether candidate molecules
can reach CNS tumors, a frequent rare-cancer concern.
Genomic and Biomarker Data: The AI can retrieve known mutation frequencies or expression levels
from datasets (TCGA, ICGC, etc.) to tailor suggestions. For instance, if a rare cancer typically
overexpresses gene X, the system knows to weigh X inhibitors more heavily.

By interlinking these sources through the graph, withZeta.ai can do compound queries. Lantern highlights one
example: “real-time multi-database querying, development of a molecule for a rare cancer indication”
performed live during demonstrations (www.drugdiscoveryonline.com). In a single workflow, the AI might have
queried genomic markers in a tumor, identified candidate drugs from a molecular database, simulated or
scored them for a desired property (via PredictBBB or generative model), and then generated a structured
report. This integrated data fusion – spanning molecular design to trial planning – is what Lantern calls a “force
multiplier” in drug R&D (www.morningstar.com).
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Key Capabilities: Explorer, Investigator, Reporter
We summarize withZeta.ai’s advertised capabilities in Table 1 below, grouping them into user-facing modes
and tools. These illustrate how the platform differs from conventional AI tools:

Mode/Tool Function

Explorer Rapid hypothesis generation. Proposes new ideas (targets, drugs, biomarkers) by broadly scanning literature,
trials, and data. Useful for brainstorming or initial research questions. (www.drugdiscoveryonline.com)
(trial.medpath.com)

Investigator In-depth evidence synthesis. Systematically gathers and analyzes data to validate or refine hypotheses. For
example, it can collate all published studies on a drug combination, extract statistical outcomes, and build an
argument. (www.drugdiscoveryonline.com) (trial.medpath.com)

Reporter Structured reporting. Transforms collected insights into a coherent, publication-ready document or slide deck.
Automates writing of summaries, literature review sections, and citations. (www.drugdiscoveryonline.com)

PredictBBB.ai Specialized neural predictor for blood–brain barrier penetration. Assesses whether candidate molecules are likely
to reach CNS (important for brain cancers). Reported ~94.1% accuracy. (www.drugdiscoveryonline.com)

Generative
Chem

A built-in chemistry engine using the 24B-parameter ether0 model, an open-weights model released by
FutureHouse (www.futurehouse.org), for generative molecular design. Generates candidate compound structures
for a given target or property. (www.drugdiscoveryonline.com)

Table 1: Summary of key research modes and tools in Lantern’s withZeta.ai platform, combining autonomous
agent workflows and specialized predictive models. Citations indicate sources describing these capabilities.

The Explorer-Investigator-Reporter workflow is central. For example, a researcher might use Explorer to ask
“What drugs show promise for Li-Fraumeni syndrome–associated sarcomas?”. The AI would generate
potential strategies (for illustration only, a hypothetical output; the evidence base for any such strategy in
TP53-driven tumours is limited). Then switching to Investigator, the platform dives deep: it extracts efficacy
data on those drugs in similar contexts, finds any relevant case reports or trials, scores the evidence, and
updates the hypothesis (perhaps ranking candidate drug classes against alternatives). Finally, in Reporter
mode the system compiles these findings into a draft report. Lantern claims this process, which could take
human teams months, can be done by withZeta.ai in “minutes or hours” (www.drugdiscoveryonline.com).

Importantly, withZeta.ai is subscription-based, aimed at a broad range of users. Table 2 summarizes the
announced subscription tiers (trial.medpath.com). Even the Introductory tier is meant to give “a powerful AI co-
scientist in the hands of any researcher or clinician immediately”, with no AI expertise needed
(www.drugdiscoveryonline.com). The Academic tier unlocks more data and database access for universities,
while the Commercial tier provides full enterprise features including priority linkage to Lantern’s RADR
response database and partnership channels (www.drugdiscoveryonline.com).

Tier Target Users Description

Introductor
y

Individual
researchers,
clinicians

Entry-level access with basic AI co-scientist features; allows any user to ask questions and receive
actionable insights with no AI background required (trial.medpath.com).
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Tier Target Users Description

Academic Universities,
non-profit
researchers

Expanded research depth and data sources; multi-database querying capability; condenses
extensive literature and database reviews into hours (trial.medpath.com). Enables cross-school
collaborations.

Commercial Biotech/pharma
R&D teams

Full platform capabilities, priority access to Lantern’s proprietary RADR genomic-response
database, advanced analytics, and options for enterprise integration and partnerships
(trial.medpath.com) (www.drugdiscoveryonline.com).

Table 2: withZeta.ai subscription tiers (as announced April 2026) covering introductory, academic, and
commercial access (trial.medpath.com) (www.drugdiscoveryonline.com).

Subscriptions are currently live at withZeta.ai (per Lantern’s announcement). The company says it is in active
discussions with technology and system integrators serving the enterprise needs of cancer centers, research
organizations and large biopharma companies (www.morningstar.com).

Platform Launch and Reception
Lantern unveiled withZeta.ai to investors and the research community through a series of high-profile events in
April 2026. An exclusive demonstration at the Nasdaq MarketSite in New York (April 16, 2026) allowed
investors and analysts to see the platform in action – including a live run of a multi-agent research workflow
and molecular design for a rare cancer indication (www.drugdiscoveryonline.com). Following that, public
demos were held at the AACR Annual Meeting 2026 in San Diego (April 17–22), where attendees could
interact with the system at the Lantern booth (www.drugdiscoveryonline.com) (trial.medpath.com). These
industry showings were lauded as “the first major public debut” of the platform, directly engaging the scientists
and clinicians for whom it was built (www.drugdiscoveryonline.com).

Coverage of the launch found for this article largely republishes Lantern’s own announcement; it cites no
independent evaluation of withZeta.ai. A news site carrying the release summarized the launch as
“revolutionary AI architecture for rare cancer research” (trial.medpath.com). Key insights emphasized that
Lantern’s withZeta.ai integrates queries across “clinical trial databases, curated rare cancer knowledge
bases, literature libraries, and molecular databases” simultaneously (trial.medpath.com) – an integration
Lantern presents as distinctive. Sophisticated features like the BBB predictor and generative chemistry were
highlighted as distinguishing it from generic AI tools (trial.medpath.com). Lantern’s own announcement frames
the product under the heading “Democratizing Rare Cancer Research at Scale”, offering this AI co-scientist
on subscription (trial.medpath.com).

From a business standpoint, Lantern presents withZeta.ai as a significant development for the company. Until
now Lantern’s strategy was focused solely on its drug pipeline, but withZeta represents a strategic shift toward
software-as-a-service. Lantern describes it as a non-dilutive revenue stream; a quotation in its own
announcement describes withZeta.ai “as a fully deployed, subscription-enabled, revenue-generating platform”
embedded in Lantern’s workflow (www.morningstar.com). In effect, Lantern is transitioning from just developing
drugs to also selling AI tools – a hybrid model that creates new value. For shareholders, the Nasdaq
demonstration was pitched as a milestone of presenting “a commercially deployed, revenue-generating AI
platform” (www.drugdiscoveryonline.com).
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It is still early, and no adoption figures have been published: Lantern announced public demonstrations at
AACR 2026 and said subscriptions were available immediately at launch (www.drugdiscoveryonline.com)
(www.morningstar.com). The platform’s website and AI center in Bengaluru suggest Lantern has invested
heavily in infrastructure. Overall, withZeta.ai has been received as a bold new offering in the AI drug discovery
space – the first of its kind tailored to rare cancers (trial.medpath.com). The rest of this report examines the
platform’s technical and economic foundations.

Comparative Perspectives and Case Studies
To contextualize Lantern’s platform, it is useful to compare with other AI initiatives and review real-world
examples of AI in oncology R&D.

Comparison with Other AI Co-Scientist Platforms
Several AI systems share a conceptual similarity to withZeta.ai – they are multi-agent or tool-enabled AI
designed for scientific discovery. Table 3 below summarizes key examples, contrasting their focus and features
with Lantern’s offering.

Platform Description / Highlights

Lantern
withZeta.ai

Lantern Pharma’s multi-agent AI co-scientist for rare cancers. Integrates a 438-type rare-cancer ontology with
multi-database querying. Offers three research modes (Explorer, Investigator, Reporter) for hypothesis generation,
evidence synthesis, and reporting (www.drugdiscoveryonline.com). Includes specialized tools like PredictBBB.ai
(94.1% BBB accuracy) and a 24B-parameter molecular generator (www.drugdiscoveryonline.com). Positioned as
subscription-based, serving researchers up to biopharma enterprises (www.drugdiscoveryonline.com)
(www.morningstar.com).

Google AI
“Co-Scientist”

Gemini 2.0-based research assistant. Multi-agent architecture where separate modules iterate on hypotheses: e.g.
one agent generates ideas, another critiques them, another designs virtual experiments
(www.biopharmatrend.com). Emphasizes interdisciplinary collaboration. Still under development (2025). Uses
Google’s massive compute and data resources.

Stanford
Virtual Lab

GPT-4-powered multi-agent framework. Assigns agent “personas” (Principal Investigator, Critic, domain-specific
experts) to collaboratively solve research problems (www.biopharmatrend.com). Unlike a single chatbot, it
simulates team discussions, with agents debating and cross-checking ideas. Demonstrated to produce more novel
outputs than lone LLMs. Primarily research prototype as of 2025.

Insilico
Pharma.AI

End-to-end generative AI drug discovery. Integrates deep learning for target ID and chemistry. At AACR 2026,
showcased four advanced oncology candidates (KRAS inhibitor, Cbl-b inhibitor, etc.) discovered via its end-to-end
Pharma.AI platform (preclinical data) (insilico.com). Has nominated 20+ preclinical candidates 2021–2024, with an
average 12–18 month timeline per program (insilico.com). Focuses on small molecules for cancer generally, not
limited to rare cancers. Offers both internal R&D and external partnerships.

PathChat
(Modella AI)

Vision-language co-pilot for pathologists. Trained on pathology slides and case descriptions, it supports case-level
pathology reasoning in a research setting (e.g. suggesting likely cancer types or molecular tests). Operates at the
diagnostic (slide review) end of oncology, complementary to drug discovery.

Table 3: Comparison of withZeta.ai to other agentic AI science platforms. Citations indicate sources describing
each system’s approach and status (www.drugdiscoveryonline.com) (www.biopharmatrend.com) (insilico.com)
(techcyte.com).
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This comparison highlights what is unique about withZeta.ai:

Domain Specificity: Most platforms (Google, Stanford, Insilico) are either general research assistants
or focused on broad cancer classes. WithZeta.ai is explicitly built for the subset of oncology comprising
rare and orphan cancers, leveraging Lantern’s specialized knowledge. (www.drugdiscoveryonline.com)
(www.morningstar.com)
Commercial Deployment: Unlike research prototypes, withZeta.ai is already commercially available.
Google’s co-scientist and Stanford’s lab are in experimental stages (not public products). Insilico does
have commercial partnerships but still primarily sells drug candidates or its own pipeline. WithZeta
enters the market as a finished SaaS platform ready for subscription.
Integration of Proprietary Data: WithZeta.ai gives users (especially in the commercial tier) access to
Lantern’s own RADR dataset of patient response data (www.morningstar.com). Lantern positions this as
a unique asset. In contrast, Google/Stanford operate mainly on public data (for now), and Insilico uses
its internal data.
Research Modes: The structured Explorer/Investigator/Reporter framework is a Lantern innovation that
isn’t explicitly present in the others. This tiered workflow guides users through asking questions,
validating answers, and documenting results – essentially mapping an entire research process.

These differences explain why Lantern emphasizes that general AI tools “simply cannot replicate” withZeta’s
ontological foundation (www.morningstar.com). In short, Lantern’s system is not a generic LLM chatbot but a
tailor-made scientific assistant embedded in oncology’s knowledge graph.

Representative Case Studies
Although withZeta.ai itself is brand-new, there are emerging real-world examples of multi-agent AI impacting
cancer research. We highlight two cases that illustrate the potential of AI co-scientists:

Insilico Medicine’s AACR 2026 Demonstrations

At AACR Annual Meeting 2026, Insilico Medicine presented four AI-generated oncology drug candidates,
underscoring the viability of their AI-driven platform (insilico.com). Among these were novel compounds such
as a pan-KRAS ON/OFF inhibitor (ISM6166) targeting all major KRAS mutations simultaneously (insilico.com).
Insilico described how their Pharma.AI pipeline integrated “trillions of data points” and design tools to go from
target identification to candidate nomination. Crucially, Insilico reported that from 2021–2024 it produced 20
preclinical candidates via AI with an average discovery timeline of just 12–18 months, compared to ~4.5 years
in traditional discovery (insilico.com). This achievement parallels Lantern’s claims about speed (2–3 year
programs) and illustrates that AI can measurably accelerate drug pipelines.

Insilico’s approach is somewhat analogous to withZeta’s generative modes, though Insilico focuses on
proprietary pipelines. The data presented for their publicly announced molecules lend credibility to the idea
that agentic AI can deliver tangible drug leads. For Lantern, this case study suggests that generative AI
platforms can produce novel drug candidates that show promising preclinical activity (Insilico does not
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describe its platform as multi-agent) (insilico.com). It suggests that withZeta.ai’s built-in molecular design tools
have a strong precedent - if given enough data and compute, multi-agent AI can generate clinically relevant
molecules in diverse cancer contexts.

PathChat: AI for Diagnostics

Although not a drug discovery system, PathChat offers an instructive parallel. Developed by Mass General
Brigham’s Mahmood Lab and commercialized by Modella AI (since acquired by AstraZeneca), PathChat is a
multi-modal (vision + LLM) AI that assists pathologists and researchers in interpreting pathology slides.
Technically, it is also an “AI co-pilot” – it interprets raw data (microscopy images), reasons about possibilities,
and communicates suggestions to a human.

This is relevant because it illustrates how AI assistants can be integrated into expert workflows to augment
specialists rather than replace them. Lantern’s withZeta.ai, by analogy, is intended to be a research co-pilot
for scientists, not an autonomous bench researcher. PathChat’s success path suggests that with sufficient
validation and oversight, advanced AI can become trusted in critical roles. A potential case study for
withZeta.ai might similarly involve showing how an AI-suggested hypothesis (e.g. a novel drug-target pairing
for a pediatric sarcoma) leads to new experiments that ultimately validate a new therapy.

Lantern’s Early Demonstrations

Lantern has already publicized some internal examples that illustrate withZeta.ai’s potential. For instance, the
company demonstrated (at Nasdaq and AACR) real-time multi-agent workflows that proceeded from querying
databases to proposing a new molecular scaffold for a rare cancer (www.drugdiscoveryonline.com). While
details are sparse, this suggests Lantern is using examples drawn from its own pipeline research. For
example, it mentioned “development of a molecule for a rare cancer indication” live on stage
(www.drugdiscoveryonline.com). One could imagine they tested a known Lantern program (e.g. LP-184 for
GBM) or an illustrative case, showing how few clicks of the AI could outline design steps.

Data Analysis and Evidence
This section now delves into quantitative and evidential aspects of multi-agent AI in drug discovery, assessing
the claims above and examining the supporting data.

Rare Cancer Market and Patient Data
From a numerical standpoint, rare cancers represent a large but diffuse market. GLOBOCAN 2022 data
(analysis by Klara et al., 2025) report 5,347,784 new rare cancer cases globally, which is 26.7% of all new
cancers (www.mdpi.com). They note that these cases led to ~2.96 million deaths (30% of cancer mortality) in
2022 (www.mdpi.com). Notably, the incidence is uneven across cancer types: among rare cancers, up to
614,000 new cases were bladder cancer in 2022, with an ASR of 5.58/100k (www.mdpi.com). This confirms
that “rare” by definition does not necessarily mean low absolute numbers worldwide.
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Using these statistics, we can estimate the global rare-cancer patient population at any time.
Approximately 5–6 million new rare cancer cases per year are diagnosed. Assuming 5-year survival rates
(which vary widely by cancer, but say a median of ~30% given the diversity (www.mdpi.com)
(pmc.ncbi.nlm.nih.gov)), we might crudely approximate the 5-year prevalence as on the order of 10–15 million
patients worldwide. Each is a potential beneficiary of a new rare-cancer therapy. Orphan drug sales suggest
this can be a large market: globally, annual oncology drug sales are many tens of billions, and rare-disease
therapies can command high prices. For instance, if an AI co-scientist enabled just a few new rare cancer
drugs, the ROI could easily justify the investment in AI.

Economic Impact on Drug Development

From the economics side, one key claim is that withZeta.ai can transform the pre-clinical research phase.
Conventional wisdom is that “pre-discovery” activities (target identification, in silico screening, etc.) often span
3–6 years and cost ~$50–100 million per program before a candidate is chosen (ir.lanternpharma.com).
Lantern claims to cut this drastically. In the 100B data point release, CEO Sharma stated that RADR-driven
programs have gone from AI insight to clinic in ~2–3 years at ~$1.0–$2.0 million per program (a later Lantern
release gives approximately $1.0–$2.5 million per program, www.biospace.com) (ir.lanternpharma.com).
Lantern presents these company-reported figures as a substantial reduction in time and cost for those early
stages.

Another metric is AI’s relative accuracy and reproducibility. The Methods and Protocols review reported that
multi-agent frameworks improved oncology decision-making completeness from 30.3% to 87.2% in a 20-case
gastrointestinal-oncology validation study (www.mdpi.com). Whether withZeta.ai can deliver comparable
improvements in target selection has not been demonstrated, and any such gain would need prospective
validation. Given that oncology R&D has high attrition rates (often <10% success from Phase I to approval),
even small accuracy gains from AI could shift the odds considerably.

The AI drug-discovery market is also growing fast. Published market estimates vary widely. For example,
Fortune Business Insights estimates the global AI-in-drug-discovery market at USD 5.00 billion in 2026, rising
to USD 12.56 billion by 2034, a CAGR of 12.20% (fortunebusinessinsights.com). Lantern’s press release
asserts a much larger figure of “projected to exceed $15 billion by 2030” for the AI drug-discovery and
development market (www.morningstar.com); this is Lantern’s own assertion, and the gap suggests differing
market definitions. What matters is that Lantern enters this market with a deployable product, potentially
capturing enterprise subscriptions. For Lantern, even a modest market share could translate to millions in
recurring revenue, a healthy balance to its pipeline risk profile.

Evidence of Technology Performance
Available information on withZeta.ai’s technical performance includes related benchmarks and analogs:

PredictBBB Performance: Lantern’s press release claims PredictBBB.ai achieved “unprecedented
performance – five of the top eleven rankings on Therapeutic Data Commons leaderboard”
(www.biospace.com). TDC is a community challenge evaluating models on BBB prediction. Being top-
ranked implies that Lantern’s model is best-in-class. If predictive tools in withZeta.ai match or exceed
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state-of-art benchmarks, it gives confidence that certain modules are highly reliable. (It would be helpful
to see TDC results; presumably Lantern’s model has an accuracy/ROC comparable to existing best
models, now freely integrated.)

Generative Chemistry (Ether0): The platform’s generative molecular design is said to use a 24B-
parameter model. In AI terms, that is on par with large LLMs. The underlying ether0 model is an open-
weights model released by FutureHouse, so its general behavior can be examined independently of
Lantern’s claims. The true test is whether molecules it proposes are synthesizable and bioactive. Early
evidence from Insilico’s success (new molecules with in vitro activity (insilico.com)) implies that such
models can work.

Integrated Workflows: The claim “run in minutes or hours the research that once took weeks, months
and years” (www.morningstar.com) is qualitative, but we can benchmark tangibly. For example, a typical
human literature review on a rare cancer target might involve reading hundreds of papers (~10–20
hours of reading) plus data extraction. An LLM can technically scan and summarize this in seconds, but
integrating multiple sources takes orchestration. If withZeta.ai allows multi-hop querying (ask question ->
AI generates SQL-like queries -> parse outputs), it could dramatically speed such tasks. Similarly,
molecular optimization tasks (e.g. screening 100k compounds for BBB) would traditionally require
significant CPU time or expert chemist work – an integrated AI approach could nominally do it in minutes
using GPU resources. Workflow speed can also be characterized through standardized benchmarks.

User Experience: There is also the “product” aspect – is withZeta.ai user-friendly and credible to
researchers? Lantern’s choice of real-time demo and a booth at AACR suggests they are confident. The
integration of LLM query interface with specialized tools is non-trivial UI/UX work, and success will
depend on how intuitive the system is. Although outside the scope of this report, it is a practical
consideration: even a powerful AI can be underutilized if it’s not easy to pose questions in the right way.

Implications and Future Directions
Scientific and Industrial Implications
The launch of withZeta.ai signals a new era where AI transitions from lab project to deliverable product in
oncology R&D. The scientific community stands to gain unprecedented access to integrated insights. An
academic researcher studying a rare pediatric glioma could, for instance, use withZeta.ai to survey all existing
knowledge on that tumor’s biology and ongoing trials, then generate and prioritize hypotheses for new drug
targets – tasks that would otherwise require months of specialist effort. This democratisation could level the
playing field, enabling smaller labs and clinics to engage in cutting-edge discovery without massive grants. It
may also foster interdisciplinary collaboration; an AI co-scientist can effectively “bring along” relevant
knowledge from fields like immunology or neurobiology for a cancer researcher, suggesting that rare cancer
research becomes more connected to broader science.

In industry, withZeta.ai represents a potential productivity leap. Biotech companies (especially virtual or small
ones) can use the platform for in-house target identification or combination strategies with much higher
throughput. Larger pharmaceutical firms may integrate withZeta.ai as part of their research pipeline, using it to
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triage ideas or scout academic collaborations. The standardization that the AI brings could also accelerate
drug development pipelines indirectly by reducing late-stage failures. For example, by predicting a combination
of synthetic-lethal drugs early on and validating them through RADR-guided preclinical studies (as Lantern did
with LP-184+checkpoint inhibitors (www.biospace.com)), co-scientists might improve trial design. This could
shorten the 10–12 year timeline Lantern cites for bringing drugs to patients (ir.lanternpharma.com), at least
modestly.

For Lantern Pharma specifically, the platform diversifies its business model. No longer solely tied to the
success of its own molecules, Lantern now taps into the growing market of scientific software in healthcare. If
withZeta.ai captures even a small fraction of the AI drug discovery market, which Lantern’s release projects will
exceed $15 billion by 2030 (a company projection; independent estimates differ, as discussed above)
(trial.medpath.com), it could provide stable funding to support Lantern’s internal R&D. It also positions Lantern
at the center of a potential ecosystem: universities, cancer centers, and companies using the platform may
form new data-sharing collaborations with Lantern, feeding into future improvements of RADR and radiating
Lantern’s influence.

Challenges and Open Questions
While promising, the multi-agent co-scientist approach raises numerous questions for future work:

Validation of AI-Generated Insights: How will Lantern and the community validate the hypotheses or
molecule designs that withZeta.ai produces? In traditional research, expert scientists cast a critical eye
at each claim. With an AI co-scientist, that role is blurred. Lantern will need to produce at least a few
gold-standard case studies where the AI’s suggestions were experimentally confirmed. For instance, if
withZeta.ai predicts a new drug–target pair for an ultra-rare cancer, Lantern or collaborators should
attempt to test it (in cell lines or organoids) and publish the outcome. Without such post-hoc validation,
the platform’s recommendations may remain “unproven.”

Data Gaps and Bias: Rare cancer data are inherently sparse. How does withZeta.ai handle cancers for
which little genomic or clinical data exist? The system might rely more on analogies (borrowing data
from similar cancers) or general ML patterns, but this is risky. Lantern’s ontology might partially mitigate
this by mapping related diagnoses, but there is a real possibility of “hallucinated consensus” if the AI
generates confident answers for data-poor subtypes. Users must be made aware of confidence levels.
In the future, enriching the platform with patient-derived data (e.g. through federated learning consortia)
would bolster its reliability.

Regulation and IP: If a user employs withZeta.ai and identifies a promising clinical strategy, who owns
the resultant IP? Prospective users will want to review the platform’s terms of use to understand how
rights to outputs are allocated. On the regulatory side, if a company designs a new drug candidate via
the platform, is that considered a novel invention or merely an AI tool? Drug patents typically require an
“inventive step.” Regulators may eventually require documentation of how AI was used. Some patents
now list AI as a co-inventor (though legally contentious). Going forward, Lantern and users will need to
navigate these patent and FDA submission issues.
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Human–AI Interaction Protocols: What is the best way for scientists to work with withZeta.ai? Chat-
type interfaces are common, but for complex research tasks, a more structured workflow may be
needed. The field will likely standardize around practices (e.g. initial user prompt templates, when to
double-check outputs, how to annotate results for AI learning). Lantern might incorporate user feedback
loops (users can rank answers or correct the AI) to improve the system over time. Training users – who
are often biologists or clinicians with limited AI background – to effectively instruct the co-scientist will be
important.

Competition and Innovation Pace: With Lantern positioning itself as an early mover, others may
follow. Tech giants like Microsoft (co-owner of OpenAI), Amazon (AWS Health AI), or niche startups may
all introduce multi-agent biology platforms in the near future. Lantern’s proprietary ontologies and early
mover status give it a head start, but it must continually innovate (e.g. add new data, better models) to
maintain its lead. The pace of AI innovation is rapid: future LLMs (Grok, Claude, GPT-5) and algorithmic
advances could shift the playing field. Lantern has the advantage of focusing tightly on oncology, but it
will need to partner and incorporate broader AI advances to stay cutting-edge.

Future Directions
Looking ahead, we anticipate several ways the withZeta.ai concept could evolve:

Expanded Collaboration: Lantern already plans to partner with system integrators and cancer centers
(www.drugdiscoveryonline.com) (www.morningstar.com). We may see withZeta.ai incorporated into
academic curricula (e.g. training junior researchers on how to use AI), and in pharmaceutical consortium
projects. It could become a component of national precision oncology initiatives (e.g. NCI’s efforts to
map rare cancer genomics).

Integration with Lab Automation: A truly autonomous discovery requires closing the loop between AI
and wet lab. Lantern’s roadmap could include linking withZeta.ai to robotic systems for high-throughput
screening or organoid experiments. For example, if the AI identifies ten candidate drugs for a rare tumor,
a connected lab could physically test them overnight and feed results back to refine the hypothesis.
Such closed-loop lab integration remains largely prospective: reviews note that many multi-agent
prototypes remain confined to the lab and have not been plugged into laboratory information
management systems (www.mdpi.com). If Lantern pursues this, it might transform rare-cancer R&D into
a highly iterative, AI-guided process.

Broader Rare Disease Scope: While initially cancer-focused, the multi-agent co-scientist approach
could be adapted to other rare diseases (neurological, immunological, metabolic, etc.). The
BiopharmaTrend commentary notes that rare diseases (≈300 million patients globally) face similar data
sparsity and funding gaps (www.biopharmatrend.com). Lantern’s next step might be integrating other
disease domains or collaborating with companies in rare non-oncology areas. Of course, building
ontologies from scratch is arduous, but the investment could pay off across the spectrum of orphan
conditions.
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Advanced Analytics and AI Techniques: As AI research progresses, withZeta.ai may incorporate new
methods. For instance, foundation models that combine molecular structures and clinical text (multi-
modal models) are emerging. Lantern might also apply more advanced forms of uncertainty
quantification or causal inference to improve decision support. Additionally, continuous learning from
real-world data (for example, if withZeta.ai is used to analyze anonymized patient cohorts, it could
integrate those outcomes back into RADR) would make the system dynamically better.

Benchmarking and Transparency: There will likely be a need for standard benchmarks to evaluate AI
co-scientists. Just as image recognition has ImageNet and biomedicine has CASP (for protein folding),
the community may create datasets for multi-agent hypothesis generation and testing. Lantern could
contribute by open-sourcing certain challenges or data (if proprietary concerns allow). This would help
validate withZeta.ai’s performance objectively.

Ethical and Policy Frameworks: Finally, as these systems become mainstream, governing bodies may
issue guidelines. For example, the FDA might develop regulations specifically for AI-designed
therapeutics or trials. The AI community has begun to propose ethics guidelines for autonomous
systems; such guidelines will need adaptation for agentic science. Lantern and other companies may
take part in developing best practices, ensuring patient safety and data privacy are maintained.

In summary, Lantern Pharma’s launch of withZeta.ai arrives at the confluence of urgent medical need (rare
cancers), unprecedented data availability, and breakthroughs in AI. Its success will hinge on the system’s
scientific validity and usability, as well as broader ecosystem support. If the promise holds – reducing research
timelines from years to months and unveiling new therapies for underserved patients – the platform could be a
watershed in how we discover and develop medicines.

Conclusion
Lantern Pharma’s withZeta.ai represents a significant step toward realizing the potential of AI as a co-scientist
in medicine, especially for rare cancer research. By fusing Lantern’s extensive RADR knowledge graph with
cutting-edge multi-agent AI techniques, withZeta.ai aims to provide researchers an almost superhuman
accelerator of discovery. As detailed above, the platform’s architecture – featuring dedicated research modes,
specialized agents, and a deep rare-cancer ontology – is uniquely tailored to the complexities of oncology. It
tackles problems that have long stymied the field: sparse data, heterogeneous knowledge sources, and the
high stakes of orphan drug development. The commercial debut of withZeta.ai at events like AACR 2026
signals confidence that the technology is ready for practical use.

However, enthusiasm must be tempered with pragmatism. The theoretical advantages of AI co-scientists can
only translate to better outcomes if the systems produce reliable, reproducible insights. Past AI hype in drug
discovery – from early promises of “-omics all solved” to more recent data-driven disappointments – counsel
caution. Future case studies may document withZeta.ai’s use in Lantern’s own trials and other research
programs. It will also need to navigate complex questions of intellectual property, validation standards, and the
evolving regulatory landscape for AI in healthcare.
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Despite these challenges, the broader momentum is clear: agentic AI is moving from theoretical to
practical in cancer research. As a recent MDPI review concludes, multi-agent systems enable a shift toward
collaborative intelligence in biomedicine, but adoption requires safeguards and expert-centered oversight
(www.mdpi.com). Lantern’s platform exemplifies this shift – turning a company’s internal machine learning
insights into a communal tool. If executed well, withZeta.ai could democratize access to rare-cancer expertise,
making each researcher’s time vastly more productive. This, in turn, could shorten the long timelines that rare
cancer patients endure while waiting for treatments.

The future implications are profound: accelerated discoveries, lower costs, and ultimately better survival for
patients with unmet needs. But realizing this future will require rigorous scientific modeling and governance. As
the community coalesces around AI co-science, it must also develop the protocols and checks to ensure the
AI’s autonomy improves, rather than jeopardizes, research integrity (www.mdpi.com).

In conclusion, Lantern Pharma’s withZeta.ai is a pioneering example of multi-agent AI applied to oncology. It
embodies a deep integration of AI, biology, and economics aimed at a clearly defined problem. The platform’s
launch – whose performance claims are company-reported and have not been independently validated –
invites a new era of collaboration between human and machine scientists. Whether this era achieves the
hoped-for breakthroughs in rare cancer therapeutics will depend on how effectively withZeta.ai (and its
successors) are harnessed by researchers and clinicians worldwide. With careful stewardship, however, this
approach holds real promise to “change the dynamics” of drug discovery for those who need it most
(www.morningstar.com).

Sources: The sources cited throughout include Lantern Pharma’s official announcements (company-reported
and not independently verified) (www.drugdiscoveryonline.com) (www.morningstar.com), investor reports
(www.biospace.com), independent analysis (pmc.ncbi.nlm.nih.gov) (www.mdpi.com)
(www.biopharmatrend.com), and peer-reviewed literature (www.mdpi.com), as cited throughout.
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About IntuitionLabs
IntuitionLabs is an AI consulting, custom software development and data engineering firm serving
pharmaceutical, biotechnology, medical-device and other life-science organizations. We work with clinical,
regulatory, medical-affairs, commercial, quality and IT teams to connect technology decisions with the work
people need to accomplish.

AI consulting and adoption

Our AI enablement services cover readiness assessments, use-case selection, governance and policies, team
workshops, adoption measurement and ongoing advisory support. We help organizations structure the
information layer behind AI: source material, context, permissions and maintained knowledge that make
generated answers useful and reviewable. Private LLM inference and hosted AI options support teams
evaluating how to operate AI with appropriate control over their data and infrastructure.

Software, data and life-science workflows

IntuitionLabs develops custom software for pharma and biotech, integrates enterprise systems, and builds
data engineering and business intelligence solutions. Areas of focus include AI agents, regulatory research,
medical writing, medical affairs, CMC information, competitive intelligence and clinical-document workflows.
Our eTMF intelligence work includes cross-system reconciliation and inspection-readiness support.

Enterprise platforms and regulated delivery

We provide Veeva services, application support, managed services, integrations and custom applications,
alongside enterprise content work involving platforms such as Egnyte. For regulated workflows, our services
include GxP enablement, computer-system validation and software development addressing 21 CFR Part 11
requirements. The applicable controls, validation responsibilities and acceptance criteria are defined for each
engagement.

Work with IntuitionLabs

Explore AI enablement, pharma and biotech software development, data engineering and BI, and Veeva
services. Contact IntuitionLabs to discuss your workflow, information sources and implementation needs.

IntuitionLabs publishes educational research to help life-science teams make informed technology decisions.
Coverage of a product or organization does not imply a client relationship, endorsement or partnership.

Website: https://intuitionlabs.ai

This article is educational. Verify consequential medical, legal, financial, regulatory and technical decisions with appropriate professionals and the
cited primary sources. Company services are described separately from the article's research findings.
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