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Executive Summary
FutureHouse is a nonprofit AI research lab (founded Sept. 2023) on a mission to build an “AI Scientist” that

can scale scientific discovery ([1] www.futurehouse.org) ([2] press.asimov.com). Backed by former Google CEO Eric

Schmidt, FutureHouse leverages large language models (LLMs) and retrieval-augmented methods to automate

literature review, hypothesis generation, and experimental planning in complex domains (initially biology and

chemistry) ([1] www.futurehouse.org) ([3] press.asimov.com). In May 2025, FutureHouse launched an open-access

platform (via web UI and API) featuring four specialized AI agents – Crow, Falcon, Owl, and Phoenix – each

tailored to key research tasks ([4] www.futurehouse.org) ([5] www.futurehouse.org). For example, Crow performs

broad literature Q&A, Falcon conducts deep literature synthesis, Owl answers whether a question has been

previously studied, and Phoenix (built on “ChemCrow” technology) aids chemical experiment design ([6]

www.futurehouse.org) ([7] brandexposer.com). These agents have been internally benchmarked against human

experts, with FutureHouse reporting up to 90% accuracy on LitQA science questions versus ~67% for PhD-level

researchers ([8] press.asimov.com). The platform is currently free to use, democratizing access to advanced

research tools for scientists worldwide ([9] brandexposer.com) ([4] www.futurehouse.org).

This report provides a comprehensive overview of FutureHouse’s platform and AI agents. We review the

historical context of AI in scientific research, describe FutureHouse’s founding and purpose, and detail the

architecture and functionality of the platform. We examine each agent’s capabilities based on FutureHouse’s

announcements and independent coverage, and summarize empirical performance data and examples of use.

We compare FutureHouse’s approach with other AI research tools, consider practical and ethical implications,

and discuss future directions. Throughout, we draw on published statements from FutureHouse and external

experts, as well as research findings and case studies, to present an in-depth, evidence-based analysis of

FutureHouse’s impact and potential.

1. Introduction and Background

1.1 The Challenge of Modern Scientific Research

The volume of scientific literature and data has grown exponentially, creating a “fundamental bottleneck” to

discovery. Tens of millions of papers now exist (e.g. ~38 million on PubMed alone) ([10] medium.com), and

thousands of journals and databases contain specialized results. No human or team can exhaustively read or

synthesize this knowledge. As BigThink reports, many scientists see AI as crucial – in a 2023 survey over 50%

of researchers called AI “very important” for research, highlighting its promise to speed up data handling and

reduce costs ([11] bigthink.com). At the same time, complex scientific questions (in biology, chemistry, climate

science, etc.) often involve problems without clear rules or training signals, unlike game-playing AI. There is

thus growing interest in AI-driven scientific workflows where algorithms help with literature review, experiment

design, and data analysis ([12] www.futurehouse.org) ([3] press.asimov.com).

In response, several tools have emerged: for instance, the Allen Institute’s Semantic Scholar (2015) ranks papers

by AI rather than citations, and Ought’s Elicit (2023) promises one-click literature reviews that have halved

researchers’ reading time on average ([13] press.asimov.com). Google’s “Deep Research” initiative also offers AI-

assisted summarization and experiment suggestion. However, these tools generally support narrow tasks

(search, summarization) and often rely on human curation. FutureHouse represents a more ambitious “AI

Scientist” vision – an integrated system of AI agents that not only retrieve information, but propose

experiments and reason about scientific problems end-to-end ([2] press.asimov.com) ([3] press.asimov.com).
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1.2 Founding of FutureHouse

FutureHouse was launched in late 2023 as a philanthropically funded nonprofit dedicated to automating

research in biology and related sciences ([1] www.futurehouse.org) ([2] press.asimov.com). Its co-founders include

theoretical physicist Sam Rodriques (CEO) and Andrew White (Head of Science), among others ([14]

www.futurehouse.org) ([3] press.asimov.com). The organization’s 10-year mission is “to build semi-autonomous AIs

for scientific research” that accelerate discovery and provide global access to expertise ([1] www.futurehouse.org)

([15] www.futurehouse.org). The emphasis is on biology because of its vast complexity and impact on health and

environment ([16] www.futurehouse.org) ([2] press.asimov.com). FutureHouse’s approach assumes that today’s

large language models, when augmented with tools, can perform many tasks of scientific reasoning ([17]

www.futurehouse.org).

FutureHouse explicitly positions itself differently from commercial “focused research organizations”. As a

nonprofit backed chiefly by Eric Schmidt, it is free to pursue far-term breakthroughs (e.g. fully integrated AI

scientists) without short-term revenue pressures ([14] www.futurehouse.org) ([2] press.asimov.com).The team

operates a wet lab to validate hypotheses generated by AI agents, emphasizing human–AI collaboration ([18]

www.futurehouse.org) ([19] bigthink.com). This hybrid lab setting allows FutureHouse to explore questions like how

an AI might formulate experiments and update models with real data. The flat, interdisciplinary culture (blending

AI researchers, biologists, chemists) is designed to iterate rapidly on big ideas ([20] www.futurehouse.org) ([14]

www.futurehouse.org).

Table 1 summarizes key milestones in FutureHouse’s recent history:

Date Milestone Source

Nov 1,

2023

FutureHouse announced publicly, launching a 10-year AI Scientist mission focusing on

accelerated biology research ([1] www.futurehouse.org).

FutureHouse

announcement

Dec 8,

2023

Released WikiCrow, an automated system generating cited Wikipedia-style summaries for

thousands of genes ([21] www.futurehouse.org).

FH research

publication

May 1,

2025

Launched FutureHouse Platform – a web/API portal offering four AI agents (Crow, Falcon,

Owl, Phoenix) for scientific discovery ([4] www.futurehouse.org).
FH announcements

Aug 28,

2025

CEO Sam Rodriques named to TIME 100 AI list for influence in AI science ([22]

www.futurehouse.org).

FH announcement

(TIME100)

2. The FutureHouse Platform

2.1 Overview and Access

The FutureHouse platform is a cloud-based system where researchers can launch AI agents to assist with

scientific tasks ([4] www.futurehouse.org). Officially launched on May 1, 2025, it was described by FutureHouse as

“the first publicly available superintelligent scientific agents” accessible via both web interface and an

extensible API ([4] www.futurehouse.org). Any user can sign up for free access (with possible usage limits) and

deploy the agents on their own query workloads. The platform design acknowledges that most scientists lack

resources to run such AI agents locally; thus FutureHouse provides hosted endpoints via the web and

programmable API, enabling integration into custom workflows ([23] www.futurehouse.org).

Technically, the platform employs an ensemble of LLM-based agents backed by large scientific corpora. Each

agent has specialized capabilities, but they all share a common architecture: a base language model (typically a
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transformer like GPT-style model) augmented with retrieval and external tool access. FutureHouse stresses that

its agents use retrieval-augmented generation (RAG) to ground answers in real documents ([24] github.com)

([25] www.futurehouse.org). For example, its open-source PaperQA2 system integrates RAG with question-

answering to extract and cite answers from papers ([26] github.com) ([27] github.com). The architecture involves a

multi-stage process: the agent first formulates search queries, retrieves relevant PDF papers or data (often from

open-access sources or partner databases), then synthesizes answers or analyses. Crucially, transparency is

built-in: users can “see this process” in detail, observing which sources were consulted and how the agent

reasoned step-by-step ([25] www.futurehouse.org). This auditability is intended to let scientists verify and trust

the AI’s conclusions.

A notable aspect of the platform is its data sources. FutureHouse curates a vast open-access corpus of

scientific papers (e.g., many bio/chem journals) and links to specialized databases. Behaviors like citation

filtering and quality assessment are automated: the agents evaluate the credibility of sources much as a human

would ([25] www.futurehouse.org). For instance, the Falcon agent can query domain-specific resources like Open

Targets (a drug discovery database) to enrich its literature review ([28] www.futurehouse.org). By leveraging such

structured databases and tools (e.g., computational chemistry toolkits), the platform extends beyond pure text

to handle data-driven queries.

The user-facing interface supports typical research workflows. Scientists can ask Crow or Falcon natural-

language questions, retrieve synthetic literature reviews, and iteratively refine queries. The API enables

programmatic chaining of agents: for example, one could automate a pipeline that monitors new publications

and triggers analysis agents on unmet hypotheses ([29] www.futurehouse.org). This reflects FutureHouse’s goal of

scalability – allowing continuous, automated literature surveillance and high-volume analytics that individual

labs could not maintain on their own ([23] www.futurehouse.org). As of late 2025, the platform was live and free to

try (with some sources noting a possible free trial period) ([30] brandexposer.com), underscoring the nonprofit’s

commitment to open science.

2.2 Featured Agents

At launch, the FutureHouse platform offers four primary agents, each with a distinct specialization ([5]

www.futurehouse.org). Table 2 summarizes their designed roles:

Agent
Primary

Function
Key Capabilities Remarks

Crow
General

scientific Q&A

Searches the literature for concise, factual answers to technical questions

([6] www.futurehouse.org) ([31] brandexposer.com). Ideal for API-driven,

broad queries.

Based on

PaperQA2.

Falcon
Deep literature

review

Performs comprehensive surveys of hundreds of papers, synthesizing

findings across studies ([28] www.futurehouse.org) ([32]

brandexposer.com). Integrates domain-specific databases (e.g.
OpenTargets for biology/drugs).

High-volume

analysis.

Owl
Prior-work

detection

Specializes at “has anyone done X before?” queries ([33]

www.futurehouse.org); identifies existing studies on a given research

problem ([34] brandexposer.com).

Formerly

“HasAnyone”.

Phoenix

Chemistry

experiment

design

Helps design novel chemical compounds and plan syntheses ([35]

www.futurehouse.org) ([7] brandexposer.com). Combines ChemCrow tools

with cost estimation to propose practical lab pathways.

Experimental

(Chemistry

focus).
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Crow – A versatile question-answering agent built for general literature search. Crow can “search the literature and provide

concise, scholarly answers” ([6] www.futurehouse.org). According to FutureHouse, it excels with API-driven queries,

returning grounded answers drawn from relevant papers. As one overview notes, Crow “can quickly and accurately answer

any technical question by analyzing open-access research papers” ([31] brandexposer.com). In practice, a scientist might
ask Crow to explain a concept or summarize known data on a gene or protein; Crow will retrieve and synthesize information

with citations. (Crow appears to be the production version of their earlier open-source PaperQA2 agent ([8]

press.asimov.com) ([36] github.com).)

Falcon – This agent is optimized for deep literature synthesis. Whereas Crow might answer a single query, Falcon can

digest thousands of papers and produce a thematic review. FutureHouse describes Falcon as able to “search and synthesize

more scientific literature than any other agent we are aware of, and also has access to specialized scientific databases” ([28]

www.futurehouse.org). In other words, Falcon operates like a research assistant performing a systematic review: it can

scan huge swaths of publications, extract key findings, highlight trends or contradictions, and present an integrated

summary. For example, Falcon could analyze all recent papers on a disease pathway, noting consensus mechanisms and

unsettled questions. By leveraging resources like OpenTargets, it can also relate molecular targets to potential drugs.

Owl – The “detective” agent. Formerly known as “HasAnyone”, Owl is designed specifically to determine if a given

hypothesis or project idea has already been investigated ([33] www.futurehouse.org). It effectively answers the question
“Has anyone done X before?” by scanning literature for precedence. This helps researchers avoid redundant studies. Brand

Exposer reports that Owl “sifts through the literature to find contradictory claims” and identify unexplored areas ([34]

brandexposer.com). In operation, a user might pose a research question or planned experiment to Owl, and it will check

existing studies to flag prior art or similar results. This novel capability reduces time wasted on questions that have already

been addressed.

Phoenix – The chemistry specialist. Phoenix is a deployment of the earlier ChemCrow system, interfacing LLMs with

chemical synthesis tools ([35] www.futurehouse.org) ([37] www.futurehouse.org). It assists with experimental planning in

chemistry and materials science. Phoenix can propose novel compounds given a target, outline synthetic pathways, and

evaluate factors like cost and feasibility. For example, in drug research one might ask Phoenix for candidate molecules that

bind a protein of interest under certain constraints. Because Phoenix has access to reagent price databases and predictive

models, it can choose whether it’s cheaper to synthesis a compound or purchase it, and it ensures proposed routes are

chemically practical ([7] brandexposer.com) ([35] www.futurehouse.org). This agent considerably broadens FutureHouse’s
scope by linking literature QA with laboratory design.

Each agent is science-tailored: FutureHouse emphasizes that they access a vast corpus of high-quality

scientific papers and validate sources’ reliability, unlike generic chatbots ([25] www.futurehouse.org). The agents

use multi-step reasoning – e.g. formulating a query, retrieving sources, re-querying, and synthesizing –

mirroring the thorough approach of a human researcher ([25] www.futurehouse.org). Every decision in an agent’s

reasoning chain is visible to the user, supporting audit and trust. For instance, the platform shows which papers

were chosen and what intermediate answers were considered ([25] www.futurehouse.org) ([38] brandexposer.com).

This differs markedly from opaque LLM answers, and FutureHouse argues it enhances credibility (users can “tell

exactly how the agent arrived at a given conclusion” ([25] www.futurehouse.org)).

2.3 Platform Features and Workflow

The FutureHouse platform is organized around these agents and enables flexible user workflows. Typical usage

might involve:

Interactive Q&A and review. A scientist can enter queries on the web UI (or via API) and receive structured answers. For

example, one may ask Crow “What are the known genetic factors in polycystic ovary syndrome (PCOS)?” and get a

synthesized answer with citations. If deeper context is needed, Falcon can be tasked to conduct a full literature review on

PCOS, summarizing definitional knowledge, symptoms, and genetic causes in a few minutes (a process that could take

weeks manually) ([39] brandexposer.com) ([40] brandexposer.com). The agent might also link to key review papers or

data sources. Users can then examine the reasoning trace behind these answers to verify correctness.
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Chaining agents for complex tasks. Multiple agents can be combined for an end-to-end research investigation. For

instance, FutureHouse illustrates that one could use Falcon to gather background on a disease, Crow to extract relevant

genes or markers from papers, and Owl to identify gaps in existing research. Finally, Phoenix could be used to design a new

drug compound for that disease. Such a multi-agent pipeline effectively goes from hypothesis (unanswered question) to

experiment plan in minutes ([39] brandexposer.com) ([41] www.futurehouse.org).

Automated monitoring and pipelines. Via the API, labs can automate tasks. For example, a team could set Falcon or Crow

to regularly scan new publications for updates on their project and summarize novel findings. The platform supports

continuous monitoring pipelines that contextualize high-throughput experiment results by searching for any new papers that

mention associated proteins or processes ([42] www.futurehouse.org).

Custom integration. Because the agents are accessible by API, research groups can incorporate them into custom tools.

For example, a drug discovery startup could integrate the Crow agent into their pipeline to automatically answer

researchers’ questions, or feed screening hits into Phoenix via the API to propose lead compounds and predict reaction

outcomes. The platform’s design explicitly addresses scale and integration: “It is very difficult for scientists to maintain their

own agent deployments, so we provide an API… to facilitate researcher workflows” ([23] www.futurehouse.org).

2.4 Transparency and Trust

FutureHouse places special emphasis on the transparency of its platform. Unlike many black-box AI tools, the

platform logs the agent’s reasoning at each step – which queries were made, which sources were retrieved, and

how answers were generated ([25] www.futurehouse.org) ([38] brandexposer.com). This public audit trail ensures

that scientists can critically examine and verify the AI’s output. For instance, if Crow returns an answer citing

five papers, the user can click through and see how each paper contributed evidence. FutureHouse argues this

transparency “greatly enhances the credibility and reliability of the research” ([38] brandexposer.com). This

approach also helps guard against AI hallucinations: since every statement must be backed by a cited source,

the system forces consistency with the scientific record.

Another trust mechanism is benchmarking and evaluation. FutureHouse has subjected its agents to automated

benchmarks comparing them to human experts (discussed in Section 4). They report that Crow, Falcon, and Owl

outperform frontier search models in retrieval precision and accuracy on scientific Q&A tasks ([43]

www.futurehouse.org). Additionally, in head-to-head tests on literature search tasks, these agents achieved

higher precision than PhD researchers ([43] www.futurehouse.org). Such evaluations give users some quantitative

confidence in the agents’ abilities. On the platform itself, users can also run validation queries (e.g. known

questions) to gauge performance for their domain.

Finally, FutureHouse’s platform is built to be open and non-commercial, at least initially ([14]

www.futurehouse.org) ([9] brandexposer.com). By providing free access to anyone, they aim to democratize

advanced AI research tools for all scientists (especially those in underfunded settings ([9] brandexposer.com)).

This openness, plus their nonprofit status, is intended to reduce conflicts of interest and encourage community

trust. As Rodriques notes, the founding principle is to keep final scientific judgments in human hands and avoid

empowering “bad actors” with unchecked AI discoveries ([38] brandexposer.com) ([2] press.asimov.com).

3. FutureHouse AI Agents in Detail
In this section we examine each of FutureHouse’s four launched agents, summarizing their design goals,

capabilities, and current status as gleaned from public information.

3.1 Crow (Literature Question-Answering)
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Purpose: Crow is a general-purpose literature search and Q&A agent. It is designed to answer specific technical

questions by searching the scientific corpus. As FutureHouse describes, Crow can “search the literature and

provide concise, scholarly answers to questions” ([6] www.futurehouse.org).

Capabilities: Crow takes a natural-language question as input. Internally, it likely breaks down the question and

issues search queries to indexed academic texts (favoring open-access content). It then reads the retrieved

papers (or abstracts/full-text) and synthesizes an answer. Key features include:

Fast query-response: Crow is optimized for quick answers. It returns concise responses with embedded

citations. The BrandExposer overview explains that Crow can “quickly and accurately answer any technical

question” by mining open-access papers ([31] brandexposer.com).

Open-access focus: By design, Crow relies on publicly available literature. This ensures that its answers are

based on verifiable sources (no proprietary data).

API-friendly: Crow is intended for use both interactively and programmatically. Researchers can call Crow

via the provided API for automated workflows.

Performance: FutureHouse claims that Crow’s underlying PaperQA2 system can answer questions more

accurately than humans in some settings ([8] press.asimov.com). In blind evaluations, its articles generated

for wiki-style queries were found to have fewer factual errors than human-written Wikipedia entries on the

same topics ([8] press.asimov.com).

Example Use: A scientist could ask Crow “What are the risk factors for type-2 diabetes?”, and Crow would

aggregate information (e.g., genetics, lifestyle, population studies) with citations. In one reported use-case on

PCOS (polycystic ovary syndrome), Crow was able to swiftly extract key genetic markers associated with the

disease by scanning hundreds of papers ([40] brandexposer.com).

Source Citations: The FutureHouse platform announcement and news articles highlight Crow’s role and

pedigree ([6] www.futurehouse.org) ([31] brandexposer.com). As noted, it is built from the open-source PaperQA2

agent ([8] press.asimov.com) ([36] github.com), which uses a high-accuracy RAG approach ([26] github.com).

3.2 Falcon (Deep Literature Reviews)

Purpose: Falcon is engineered for comprehensive literature reviews. It can ingest vast volumes of scientific

papers and distill their collective insights into a single synthesis. Its goal is to give researchers a “big-picture”

understanding of a topic that would otherwise require weeks of manual reading ([32] brandexposer.com) ([28]

www.futurehouse.org).

Capabilities: Key aspects of Falcon include:

Large-scale retrieval: Falcon can query “hundreds of research papers” simultaneously. It has been

described as comprehensively examining massive literature sets ([32] brandexposer.com).

Synthesis: After retrieval, Falcon constructs summaries that highlight connections, trends, and

contradictions across papers. It treats contradictory evidence specially, noting where findings disagree.

Database integration: Unlike general tools, Falcon can tap into specialized scientific databases (e.g.

OpenTargets for genomics/drug info) as additional sources ([28] www.futurehouse.org). This enriches its

output by linking literature findings to curated data.

Expert-level output: In effect, Falcon aims to reproduce the work of a domain expert writing a review article.

It can enumerate the current state of knowledge on an open problem.

Transparency: As with Crow, all of Falcon’s intermediate reasoning (what papers it prioritized, relevant

quotes, etc.) is available to the user.
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Example Use: Suppose researchers are studying a rare neurodegenerative disease. They could task Falcon to

survey all recent literature on that disease. Falcon might pull data on molecular pathways from hundreds of

journals, identify the most-cited hypotheses, and produce a structured overview of current hypotheses and

gaps. In an example given by FutureHouse, Falcon helped analyze hundreds of papers on a specific disease to

compile definitions, symptoms, and causes, essentially providing the background knowledge in minutes ([39]

brandexposer.com).

Evidence of Performance: Internally, FutureHouse benchmarked Falcon against state-of-the-art models with

search. On their “LitQA” test, Falcon (along with Crow and Owl) achieved significantly higher precision and

accuracy than other frontier models ([43] www.futurehouse.org). While exact scores for Falcon alone aren’t

published, these results imply any queries it handles would meet or exceed human expert accuracy ([8]

press.asimov.com).

Citations: Falcon is documented in FutureHouse materials as the deep-dive reviewer ([28]

www.futurehouse.org). It, too, was mentioned in media descriptions of the platform as scanning enormous

literature sets ([32] brandexposer.com).

3.3 Owl (Prior-Work and Redundancy Checks)

Purpose: Owl’s niche is answering “undone” questions – it determines if a given research question or idea has

been previously explored. In other words, Owl checks for redundancy: “Has anyone done X before?” ([33]

www.futurehouse.org).

Capabilities: Owl’s function relies on searching and analyzing literature for specific project queries:

Question Decomposition: When given a hypothesis or project description, Owl translates it into search

terms and queries the literature.

Novelty detection: It looks for existing studies that match or approximate the hypothesis. If it finds previous

work, it reports how extensively (e.g., number of studies, summary of findings).

No-find reporting: Conversely, if it detects no relevant studies, it flags the question as potentially novel

territory.

Specialization: Unlike general search, Owl is fine-tuned to focus on the “novelty” aspect, which may involve

semantic matching rather than exact keywords.

Example Use: A research team planning a protein engineering project could ask Owl “Has the protein T7 RNA

polymerase been used to catalyze non-natural amino acid incorporation before?” Owl would search past

publications, detect relevant experiments or note none, and thus advise whether the idea is new or built on

existing work. This avoids duplication of effort. In a promotional case study, Fuller et al. mention that Owl

revealed gaps in PCOS research by detecting topics with sparse coverage ([40] brandexposer.com).

Remarks: At launch, the Owl agent was marketed as an evolution of FutureHouse’s earlier “HasAnyone” tool. Its

effectiveness relies on extensive domain knowledge; if certain literature is paywalled, Owl’s answer might be

incomplete. However, FutureHouse has curated broad open corpora to maximize coverage. Owl’s transparency

feature lets users review which papers were used to decide novelty.

Sources: The platform announcement specifies Owl’s role succinctly ([33] www.futurehouse.org), and Brand

Exposer elaborates on its redundancy-checking purpose ([34] brandexposer.com). Both note that it is specialized

to avoid duplicate efforts.
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3.4 Phoenix (Chemistry Agent)

Purpose: Phoenix is FutureHouse’s chemistry-focused agent. It assists chemists by suggesting new

compounds, devising synthesis routes, and evaluating experiments. Essentially, Phoenix extends the AI Scientist

beyond literature into experimental planning.

Capabilities: Phoenix embodies the combination of an LLM and specialized chemistry tools:

Compound design: Given a molecular target or functional requirement, Phoenix can propose novel chemical

compounds.

Reaction planning: It uses integrated chemical reaction databases and predictive models to outline how a

proposed compound could be synthesized (e.g. step-by-step reactions).

Cost analysis: Phoenix estimates the cost of synthesizing a compound versus buying it, factoring reagent

prices and yields.

Constrained optimization: Users can specify constraints (e.g. solubility, lack of certain groups, or patent

novelty) and Phoenix will only propose candidates meeting them.

Predictive modeling: It can predict reaction outcomes (yield, side products) using underlying ML models.

Example Use: In drug discovery, researchers could task Phoenix with “find a small-molecule inhibitor for Protein

X”. Phoenix might search chemical space, suggest a novel inhibitor structure, and show a feasible lab synthesis

path. It would also report if the molecule appears in any existing database (assessing novelty) and compute

approximate cost. In the PCOS demonstration, Phoenix “proposed new chemical compounds for potential

therapies, complete with synthesis pathways and cost estimates” ([44] brandexposer.com).

Development: Phoenix is largely based on the earlier ChemCrow system developed by Andrew White and

colleagues. ChemCrow was a proof-of-concept LLM agent for chemistry that was demonstrated in Nature

Machine Intelligence ([37] www.futurehouse.org). By integrating ChemCrow’s capabilities into the platform,

FutureHouse expands into practical lab support. At launch, Phoenix was still termed “experimental”: it is less

deeply benchmarked than the literature agents and may make more mistakes ([45] www.futurehouse.org).

FutureHouse encourages user feedback on it.

Sources: The official announcement explicitly identifies Phoenix as a deployment of ChemCrow technology ([35]

www.futurehouse.org). Brand Exposer similarly describes Phoenix as chemistry specialist with ChemCrow roots

([7] brandexposer.com). Additionally, FutureHouse’s founding announcement highlights ChemCrow’s significance:

it notes a 2024 arXiv paper on ChemCrow (co-founded by Andrew White) as an early success ([37]

www.futurehouse.org).

4. Data, Benchmarks and Evidence of

Performance
FutureHouse has undertaken several benchmarks and experiments to evaluate and demonstrate its agents’

performance. The results suggest substantial capabilities on par with or exceeding human expertise in certain

tasks.

4.1 LitQA and Benchmark Comparisons
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One key effort is the LitQA benchmark, an internal test set of very challenging literature questions. According

to FutureHouse, LitQA consists of ~250 difficult questions drawn from graduate-level biology tasks. In blind

tests, human experts (biologists with PhDs) scored about 67% accuracy on LitQA, whereas FutureHouse’s

latest models scored around 90% ([8] press.asimov.com). This indicates that the agents answered correctly far

more often than humans on these queries. The press notes that this level of performance is “well above

humans” for those questions ([8] press.asimov.com). (FutureHouse acknowledges that LitQA is not fully

representative of real scientific breadth—more like trivia—but it is a hard stress test.)

In parallel, FutureHouse evaluated its agents against the “frontier” search-based models (leading LLMs with

tools). The official announcement reports that Crow, Falcon, and Owl outperform major frontier models in

retrieval precision and accuracy when answering science questions ([43] www.futurehouse.org). Specifically, the

agents were “experimentally validated” to have higher precision than PhD researchers in direct literature search

tasks ([43] www.futurehouse.org). A performance chart (not reproduced here) reportedly showed Crow/Falcon/Owl

achieving greater accuracy than models like GPT-4 or Claude equipped with paper search. These results imply

the agents are indeed competitive with, and in some cases superior to, human performance on certain tasks.

4.2 Open-Source Systems and Ethical Benchmarks

FutureHouse also contributes open-source tools and participates in external benchmarks. For example, their

PaperQA2 library (per [41]) was evaluated in a 2024 paper on tasks like contradiction detection and

summarization, achieving “superhuman” accuracy ([24] github.com). The GitHub for PaperQA2 emphasizes its

high-accuracy RAG design and cites tests on PubMed QA and custom LitQA tasks ([24] github.com) ([26]

github.com). That repository confirms the code is openly licensed (Apache 2.0) ([36] github.com), allowing the

community to reproduce these results.

The Aviary toolkit (another FutureHouse project) enabled open-source LLMs to surpass human-level

performance on literature research tasks with modest computation ([46] press.asimov.com), indicating the

underlying approach is not solely reliant on closed models. Additionally, recent FutureHouse research (outside

the platform per se) found that many answers in a public chemistry/biology exam were contradicted by literature

([47] www.futurehouse.org), showcasing the team’s expertise in vetting scientific knowledge with their tools.

4.3 Example Case: WikiCrow Gene Summaries

A concrete example of FutureHouse’s tech is the WikiCrow system. In late 2023, FutureHouse published results

of WikiCrow, which automatically generated Wikipedia-style entries for 15,616 human genes lacking full

coverage ([21] www.futurehouse.org). Using their PaperQA agent pipeline, WikiCrow produced draft articles in

roughly 8 minutes for each gene (a task that would take humans years). The error rate (incorrect statements)

was around 9%, with full source citations for each fact ([21] www.futurehouse.org). The team notes this was more

citation-consistent than typical human-written pages. This massive automatic synthesis demonstrates the

platform’s ability to scale knowledge generation. It also serves as a form of benchmarking: by comparing

WikiCrow’s output to existing data, FutureHouse can quantify its current accuracy and limitations. In effect,

WikiCrow was an implicit stress-test of Crow/PaperQA2 on a real-world knowledge compilation task.

4.4 Future Improvements

FutureHouse acknowledges that some agents (notably Phoenix) are still maturing ([45] www.futurehouse.org).

They actively solicit user feedback to improve these services. New benchmarks are being introduced; for

example, a “Humanity’s Last Exam” analysis revealed 29% error rates in existing answers ([47]
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www.futurehouse.org), which FutureHouse helped refine. The continued release of research projects (like the

“ether0” reasoning model for chemistry announced June 2025 ([48] www.futurehouse.org)) suggests ongoing

efforts to raise agent capabilities. All in all, current data indicates that on core literature-analysis tasks,

FutureHouse’s AI exhibits human-expert-level performance, with systematic evaluations showing it can even

surpass humans on selected metrics ([8] press.asimov.com) ([24] github.com).

5. Use Cases and Applications
FutureHouse’s platform supports a broad range of scientific workflows. While the platform itself is new, some

illustrative use cases have been described:

Accelerated Literature Review: A researcher can replace weeks of reading with minutes of agent analysis. For example, in

disease research, Falcon was used to quickly compile comprehensive knowledge about condition definitions, symptoms, and

causes from hundreds of studies ([39] brandexposer.com). The agents identified key genetic markers for PCOS (using

Crow) and spotted gaps in the literature (using Owl) in minutes ([40] brandexposer.com). In contrast, doing this manually

would be extremely time-consuming.

Hypothesis Generation: By surfacing “unknown unknowns” from literature, FutureHouse’s tools can spark new hypotheses.

The PCOS example above shows Owl finding unexplored questions ([40] brandexposer.com). Similarly, WikiCrow’s mass

gene-summaries revealed potential functional annotations for thousands of unstudied genes ([21] www.futurehouse.org).

Experiment Design: Phoenix can help design novel compounds. In the PCOS case, Phoenix proposed new therapeutic

molecules and detailed synthesis paths ([44] brandexposer.com). More generally, a chemist could use Phoenix to explore

chemical space around a target, filtering by cost or novelty constraints.

Analyzing Conflicting Evidence: Falcon can detect contradictory findings across studies. Agents can highlight where

evidence disagrees, suggesting the need for further experiments to resolve conflicts ([41] www.futurehouse.org). This
systematic contradiction analysis has use in meta-research or clarifying contentious topics.

Workflow Automation: Through the API, repeatable processes can be set up. For instance, a lab could have Falcon run

weekly on newly published papers in their field, generating summaries of incremental progress. Or Crow could be integrated

into a lab’s LIMS (Lab Information Management System) to answer ad-hoc technical questions on demand.

Benchmark Refinement: FutureHouse has used its tools to audit scientific assessments. In “Humanity’s Last Exam,” the

agents identified flawed answers, leading to an improved benchmark ([47] www.futurehouse.org). A similar approach could

help in peer review or experimental validation (e.g. checking if a claimed result is supported by the cited literature).

These examples illustrate how FutureHouse’s agents can be applied end-to-end in research. Importantly,

because each agent’s reasoning is transparent, scientists remain in the loop – they review and guide the agents’

suggestions. The goal is augmentation, not replacement. As Sam Rodriques states: even when agents are

powerful, “final decisions remain with people” ([49] brandexposer.com). FutureHouse envisions a collaborative

scenario where AI does the grunt work of literature analysis and planning, leaving creative insight and ethical

judgment to human scientists.

6. Comparisons and Perspectives
FutureHouse’s platform occupies a unique niche at the intersection of AI and science. Here we compare it to

related tools and discuss broader perspectives:
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Other AI-assisted research tools: As mentioned, Elicit (Ought) offers automated lit reviews with user-friendly interface,

and Semantic Scholar provides search with AI ranking. ([13] press.asimov.com). OpenAI’s “DeepReview” tool (from 2024)

can summarize articles and suggest experiments. However, these are generally one-off or narrow tools. FutureHouse

differentiates itself by offering multiple agents that can be chained for complex workflows, and by explicitly aiming to

create new discoveries (e.g. generating compounds) rather than just summarizing known information ([2]

press.asimov.com) ([50] brandexposer.com).

Open vs Closed Ecosystems: A key perspective is that FutureHouse is open-access and nonprofit. The platform is free,

and some code (PaperQA2) is open source ([36] github.com). This contrasts with many AI services which are commercial

and proprietary. The open model may foster trust and community engagement. On the other hand, FutureHouse’s reliance on

open-access literature means it may miss behind-paywall knowledge, a limitation shared by many research AIs.

Ethical and Practical Concerns: Giving AI control over research raises questions. Critics might worry about over-reliance

on AI or flawed outputs. FutureHouse explicitly reminds users to maintain skepticism – “trust the models like trusting other

people” – and offers transparency to support this ([51] press.asimov.com). There are also concerns about bias: if the

literature is skewed, the AI might propagate those biases. FutureHouse tries to mitigate this by emphasizing the integrity of

sources and by intending to audit decisions. Still, no independent reviews of biases are available yet.

Human Labor and Job Displacement: One perspective is that tools like FutureHouse will change the role of researchers.

Routine tasks (data retrieval, summarization, even some experimental design) could be automated, amplifying productivity.

Rodriques suggests each scientist could do “10x or 100x” more work with AI assistance ([52] www.futurehouse.org). This
could democratize science by empowering small labs and individuals. Conversely, it might disrupt certain jobs (e.g. literature

curators, some lab technicians). FutureHouse’s stance is that AI is a collaborator, not a replacement: humans still plan

experiments and interpret results (for example, the need for human wet-lab work is clearly acknowledged ([53]

bigthink.com)).

Technical perspectives: From an AI research standpoint, FutureHouse’s multi-agent approach is at the cutting edge. It

embodies trends like combining LLMs with retrieval and tool use, which many see as the next phase of generative AI. The

reported success on benchmarks suggests these ideas work well on specialized tasks. However, it remains to be seen how

generalizable FutureHouse’s agents are to entirely new domains. Currently, their focus on biology and chemistry means they

may not be ready for, say, physics or social science. FutureHouse has mentioned plans to extend to data analysis and protein

engineering ([50] brandexposer.com), which would broaden its scope.

In summary, FutureHouse is part of a wave of AI4Science initiatives, but it distinguishes itself by the breadth of

its agent framework and its open-science mission. The academic and industrial communities are watching such

efforts closely; success could accelerate a shift in research methodology. As journalist Miriam Sauter notes,

FutureHouse’s launch “represents a significant development” worth ethical and practical consideration ([54]

medium.com).

7. Implications and Future Directions

7.1 Impact on Scientific Research

If FutureHouse achieves its vision, the implications for science could be profound. Automating literature review

and hypothesis generation could dramatically shorten research cycles. For example, what now takes teams of

scientists years could be done by one researcher in months or weeks with AI assistance. Diseases may be

analyzed faster; sustainability technologies (e.g. carbon capture methods) might be optimized more rapidly. The

ability to democratize advanced analysis means smaller institutions or global south researchers can compete

with well-funded labs. FutureHouse’s open model suggests a future where cutting-edge AI is a communal

resource rather than privately hoarded.
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However, there are cautionary notes. The paradigm shift raises questions about scientific rigor and

reproducibility. Even with transparent reasoning, subtle errors could propagate quickly if unchecked.

FutureHouse acknowledges the necessity of human oversight. Sam Rodriques argues that an AI scientist,

properly integrated, could actually improve reproducibility by automatically testing data analysis pipelines and

exposing issues like p-hacking ([55] press.asimov.com). If agents routinely re-run analyses on raw data, tedious

biases might be caught. This points to a potential benefit: AI could not only generate knowledge faster, but also

enforce better standards of validation.

There are broader societal and economic implications, too. Biotechnology and pharmaceutical industries may

adopt these tools to speed drug discovery pipelines. Academic publishing might evolve: perhaps future papers

include AI-generated literature reviews or even first drafts written by agents like Crow/Falcon. Conversely,

publishing models might need to adapt (e.g. encouraging open-access to feed these AI systems). Training the

next generation of scientists will likely involve learning to collaborate with AI agents as teammates.

7.2 Challenges and Limitations

Despite the promise, FutureHouse faces clear challenges:

Data Limitations: Most scientific literature is controlled by publishers. While FutureHouse focuses on open-access content,

much of biomedical research remains behind paywalls. Thus, the platform’s answers may miss critical data. FutureHouse

might circumvent this by partnerships or by focusing on sufficiently AI-readable subsets.

Wet Lab Automation: As Sam Rodriques candidly explained, automating physical lab work is still primitive ([53]

bigthink.com). FutureHouse’s current strength is in in silico tasks (reading and planning), not in robotics. Although they

have robotics endeavours, high-level lab automation (like handling live animals or novel experimental setups) remains a

long-term goal. Thus, AI-driven discovery will still need conventional lab follow-through.

Trust and Verification: Even with transparency, researchers must verify AI outputs. A wrong literature synthesis could

mislead even an expert if not checked. Therefore, culture change is needed: scientists will have to systematically critique AI

suggestions. FutureHouse’s benchmarks and visible reasoning help this, but widespread adoption requires proven reliability.

Resource Constraints: Running these AI agents, especially Falcon on massive corpora, is computationally intensive.

FutureHouse is funded by philanthropy, but to scale, it may need partners or spin-off ventures. Sam Rodriques has

acknowledged that eventually a for-profit spinout might be necessary to meet demand ([56] press.asimov.com). How the

platform remains free (or not) after initial development is an open question. Balancing nonprofit principles with sustainability

will be key.

Ethical Considerations: Any misuse of potent AI in science is concerning. If an agent suggests a dangerous experiment or if

AI-generated results are published without oversight, harm could occur. FutureHouse appears aware of this and emphasizes

human control ([38] brandexposer.com), but governance models (peer review of AI outputs, safety checks) are still

evolving. Also, global inequities could widen if only some regions have access to broadband or computational infrastructure

needed to use the platform effectively.

7.3 Future Plans

FutureHouse continues to expand both its agent portfolio and its research. According to company statements,

the next wave of agents will include:

Data Analysis Agent: One agent will specialize in crunching experimental or observational datasets. For

example, given a dataset from a screening experiment, an agent could identify significant features or

patterns without human prompting ([50] brandexposer.com).
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Protein Engineering Agent: Building on biology expertise, a dedicated agent may design or analyze

proteins/antibodies ([50] brandexposer.com). This could plan mutagenesis experiments or predict folding

outcomes with literature support.

The long-term roadmap reportedly includes agents for every stage of the scientific method ([57]

brandexposer.com). This includes eventual integration with robotics: the vision is “humanoid robots that could

one day run entire experiments on their own” ([2] press.asimov.com). In the nearer term, FutureHouse plans to

improve Phoenix’s accuracy and add more specialized databases, and to incorporate non-English literature.

They also likely will refine their internal benchmarks, seeking real discovery outcomes (e.g. having agents

contribute to actual published papers).

The strategy of transparency and open access is expected to continue. By open-sourcing key tools (e.g.

PaperQA2) and publishing results, FutureHouse fosters community trust and collaboration. They have already

invited external labs to use the platform and share use cases ([58] www.futurehouse.org). This collaborative model

could accelerate improvements: outside researchers might fine-tune agents on niche topics or develop new

domain-specific tools linked to the platform.

8. Conclusion
FutureHouse represents an ambitious fusion of AI and scientific research. In less than two years, it has built a

platform with multiple specialized agents aimed at automating core research tasks. Its platform enables

literature search and synthesis at unprecedented speed, backed by an open philosophy and rigorous internal

validation. Current evidence (benchmarks and case studies) indicates that FutureHouse’s agents can match or

exceed human performance on many literature-based tasks ([8] press.asimov.com) ([26] github.com). By providing

these tools freely to the community, FutureHouse seeks to accelerate global discovery in biology, medicine,

climate science, and beyond.

Nevertheless, FutureHouse remains at the early stages of a long-term mission. Real-world impact will depend on

adoption by researchers and continued improvements. Key to its success will be maintaining the balance

between AI autonomy and human oversight, ensuring data quality and inclusiveness, and addressing practical

bottlenecks (like lab automation and funding). If these hurdles can be surmounted, the implications are vast:

science could advance far faster, with individual researchers wielding the power of multi-disciplinary AI teams.

The democratization of such tools may give rise to a new era of collaboration, where the frontier of knowledge

expands not at the pace of manpower, but at the speed of machine-aided ingenuity.

Tables

Agent Function Capabilities Notes

Crow
Literature

Q&A

Answers technical questions by retrieving and summarizing

relevant papers ([6] www.futurehouse.org) ([31]

brandexposer.com). Ideal for general queries (via API or UI).

Based on FutureHouse’s open-

source PaperQA2 ([8]

press.asimov.com) ([36]

github.com).

Falcon
Deep Lit.

Review

Conducts comprehensive synthesis of hundreds of papers

([28] www.futurehouse.org) ([32] brandexposer.com).
Integrates specialized databases (e.g. OpenTargets) for big-

picture insights.

High-throughput, used for

systematic reviews.

Owl
Prior-Work

Check

Determines if a research question has been previously studied

([33] www.futurehouse.org) ([34] brandexposer.com).
Identifies gaps or confirms existing work to avoid redundancy.

Previously called “HasAnyone”.
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Agent Function Capabilities Notes

Phoenix
Chemistry

Design

Suggests novel compounds, plans synthetic routes, evaluates

costs/reagents ([35] www.futurehouse.org) ([7]

brandexposer.com). Helps design and analyze

chemistry/biopharma experiments.

Experimental (ChemCrow-based)

agent.

Date Event Reference

Nov 1,

2023

FutureHouse announced publicly, starting a 10-year AI Scientist initiative in biology ([1]

www.futurehouse.org).

Official FH

announcement

Dec 8,

2023

Published WikiCrow system: AI-generated, cited Wikipedia-style summaries for 15,616

human genes ([21] www.futurehouse.org).
FH research blog

May 1,

2025

Launched FutureHouse Platform with four AI agents (Crow, Falcon, Owl, Phoenix) for

scientific research ([4] www.futurehouse.org).
FH announcements

Aug 28,

2025

CEO Sam Rodriques named to TIME100 AI list (recognizing top AI influencers) ([22]

www.futurehouse.org).
FH announcements
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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 including Scilex Holding Company

(SCLX) and leading CROs across North America.

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.

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 https://intuitionlabs.ai/contact for a consultation.
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DISCLAIMER

The information contained in this document is provided for educational and informational purposes only. We make no

representations or warranties of any kind, express or implied, about the completeness, accuracy, reliability, suitability, or

availability of the information contained herein.

Any reliance you place on such information is strictly at your own risk. In no event will IntuitionLabs.ai or its representatives

be liable for any loss or damage including without limitation, indirect or consequential loss or damage, or any loss or

damage whatsoever arising from the use of information presented in this document.

This document may contain content generated with the assistance of artificial intelligence technologies. 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.

© 2025 IntuitionLabs.ai. All rights reserved.
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