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Executive Summary

The rapid expansion of scientific literature has driven the emergence of Al-powered literature review tools
that automate and accelerate tasks traditionally done by researchers. This report provides an in-depth analysis
of how these tools work “under the hood,” covering their history, underlying technologies, current capabilities,
and future prospects. We examine core components such as document retrieval, relevance ranking, text
summarization, knowledge organization, and user workflows, illustrating each with detailed examples,
data, and citations. Across sections we compare traditional review processes with Al-assisted ones, highlight
case studies (e.g. ChatGPT in systematic reviews (www.mdpi.com), INSIDE PC platform in literature screening
(pmc.ncbi.nim.nih.gov)), and discuss empirical findings on performance gains and limitations. Two summary
tables compare Al tools and Al techniques. The report concludes by discussing implications for research
quality and future developments (e.g. more sophisticated language models, knowledge-graph integration) that
will further change how literature reviews are conducted. All claims are substantiated with references from the
latest research and industry sources.

Introduction and Background

A literature review—from a brief narrative survey to a formal systematic review—is foundational to research in
all fields (link.springer.com). However, the traditional process is increasingly laborious and error-prone due
to the sheer volume of publications. By 2022, over 5.14 million scholarly articles were published annually
(wordsrated.com) (a jump of ~23% since 2018 (wordsrated.com)), and an estimated 64 million papers have
appeared since 1996 (wordsrated.com). This deluge of information creates a bottleneck: even a dedicated
researcher cannot easily read or track all relevant work. Consequently, missing key studies or synthesizing
large bodies of work has become infeasible by manual means alone (link.springer.com) (wordsrated.com).
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Origin of Al in literature review: Early attempts to aid literature reviews date back to text-mining
workbenches for systematic reviews. For example, the SWIFT-Review platform (2016) used machine learning
with term-frequency and topic-modeling (LDA) to rank and prioritize relevant documents, enabling
reviewers to find 95% of pertinent papers more quickly (systematicreviewsjournal.biomedcentral.com).
Likewise, tools like Rayyan (2016) applied text classification to speed up abstract screening, using active
learning to focus on likely relevant studies (pmc.ncbi.nlm.nih.gov). These pioneering systems showed that
Natural Language Processing (NLP) and Machine Learning (ML) could significantly reduce reviewer
workload in well-defined tasks.

The need for smarter tools: Despite early gains, challenges remain. End-to-end automation is hindered by
issues like language ambiguity and bias. Recent surveys note that even with ML there is a risk of “
hallucinations” — Al systems generating incorrect or fabricated information (wp.unil.ch). Moreover, many tools
historically covered only narrow domains or used proprietary data. The latest Al Literature Review tools, in
contrast, combine Large Language Models (LLMs) (e.g. GPT-4) with massive scholarly databases and
innovative retrieval methods to offer more comprehensive, creative, and interactive assistance. Our goal is
to unpack how these systems function internally, from data pipelines and algorithms to interfaces and outputs.

Key Components of Al Literature Review
Tools

Al literature review tools integrate several sophisticated technologies. Below we discuss their main
components, illustrating with concrete examples and research findings.

1. Document Retrieval and Search

Traditional vs. Semantic Search

Historically, researchers used Boolean search on databases (e.g. Web of Science, PubMed) to gather papers.
Al tools augment this with semantic search and retrieval-augmented generation (RAG). For instance,
Semantic Scholar (Allen Institute for Al) indexes over 200 million academic papers as described on its About
page, checked in October 2026 (Semantic Scholar). A July 2020 engineering account describes an
Elasticsearch engine combined with a learned relevance model (Al2 engineering account). Ceprein ®enbamaH
of Al2 reports that Semantic Scholar first retrieves ~1,000 candidates via keyword search, then reranks them
with a trained ML model (LightGBM with LambdaRank) based on features like textual matches, recency, and
citation counts (medium.com). This two-stage architecture (fast initial retrieval + ML reranker) is common in
modern academic search. Other platforms (e.g. Dimensions, Google Scholar) similarly combine curated
indexes with Al; for example, Google Scholar’s experimental Scholar Labs finds papers and provides a brief
explanation of how each helps answer the research question (Google Scholar announcement) akin to
specialized research engines (e.g. Consensus, Elicit).
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 Historical example (July 2020): In Semantic Scholar’s engineering account, search queries were sent to
an Elasticsearch index of approximately 190 million papers (medium.com). The top hits are then fed into
a LightGBM model trained on click data (medium.com), weighting features like fraction of query terms in
title/abstract and citations to improve relevance (medium.com). The result is higher precision searches
than naive keyword-only queries.

Corpus and API Access

Many tools use public data sources. For example, Semantic Scholar’s APl agreement distinguishes S2 Data
Licenses from separate license terms that may apply to underlying third-party content (Semantic Scholar API
license agreement), and its APl now exposes features like summarization (TLDR) and semantic content.
Consensus searches a database of peer-reviewed research papers (Consensus documentation). Some tools
allow users to upload a set of PDFs or enter DOIs. For example, Elicit offers search over an index of more
than 138 million academic papers, according to its APl documentation checked in October 2026 (Elicit API
reference) and lets users upload their own PDF; the system extracts and indexes the text for query answering.

RAG Pipelines

To leverage LLMs for literature, many systems use Retrieval-Augmented Generation: they retrieve relevant
passages then feed text to an LLM for summarization or Q&A. For example, if a user asks about “ChatGPT in
education,” a system like Elicit or an LLM chain will first fetch top articles on ChatGPT's educational uses, then
ask a GPT-4 model to synthesize an answer from those abstracts. Some tools (e.g. the MDPI “URL-Based
Summarizer” (www.mdpi.com)) explicitly demonstrate this pipeline: the study’s first method copies PDF
contents into ChatGPT and prompts it to summarize the text. Current ChatGPT includes a web search tool,
whose availability can depend on workspace settings (OpenAl documentation). This workflow underscores
how Al lit-review tools blend classic IR (crawl/corpus + search) with generative LMs.

Step Traditional Al Method Examples Techniques
Search/Retriev = Boolean or keyword = Semantic retrieval with Semantic Scholar (medium.com), ElasticSearch,
al search on embeddings and ML ranking =~ Google Scholar (Al Labs) embedding models,
databases (wp.unil.ch) LightGBM
Feeding LLM N/A RAG: Retrieve passages NotebookLM (Google’s Gemini) Long-context
then generate (PDF Q&A) Transformer (GPT-4),
answers/summaries RAG
Query Manual Al-suggested terms and INSIDE PC Puppeteer search,
Refinement iteration/citation citation chaining (pmc.ncbi.nim.nih.gov) (BERT- BERT, active learning
chaining based query), Consensus

2. Relevance Filtering and Screening

Once papers are retrieved, Al tools help filter and prioritize the results.
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Machine Learning Classification

Tools like Rayyan, DistillerSR, and others apply ML classifiers to title/abstract screening. A recent SR
commentary notes that Rayyan and similar apps “use text mining and ML algorithms to identify data patterns

and predict categorization of unlabeled records” (pmc.nchi.nlm.nih.gov). Rayyan learns from reviewers’ Include

and Exclude decisions (Rayyan documentation). This approach can drastically cut screening time.

e Active Learning: In systematic reviews, active learning “prioritizes relevant articles for literature

screening” (pmc.ncbi.nim.nih.gov). For example, the INSIDE PC case study used an ML-based

prioritization: publications were ranked by relevance scores using a BERT-based model, allowing top
papers to be reviewed first (pmc.ncbi.nim.nih.gov). Such methods let reviewers “identify a high

proportion of relevant studies earlier” (pmc.nchi.nim.nih.gov), achieving ~80% recall after screening only

~60% of articles in a test case (pmc.ncbi.nim.nih.gov).

Prioritization Metrics

Al ranking often uses “work saved over sampling” (WSS) as a metric: how many abstracts can be shelved

while still finding 95% of relevant ones. In SWIFT-Review’s evaluation across 20 SR case studies, it
successfully identified 95% of known relevant studies by screening far fewer references, as measured by WSS

(systematicreviewsjournal.biomedcentral.com). In the INSIDE PC study, the first ranking method reached 80%

recall after screening 1,411 records, approximately 60% of its labelled set (study). This describes records
screened, rather than a measured reduction in elapsed time or orders-of-magnitude less effort.

Human-in-the-Loop and Constraints

While Al assists, human oversight remains crucial. Most tools let reviewers override or re-train models. Some
systems implement stop criteria (e.g. stop after 50 consecutive ‘irrelevant’ predictions (pmc.ncbi.nlm.nih.gov)).

Graphical dashboards (scatterplots of relevance vs. rank) also help analysts decide when enough relevant
studies have been found.

Table 2. Key Tasks in Literature Review and Al Enhancements

Review Task
Searching for
Papers
Abstract
Screening
Relevance

Ranking

Data Extraction

Traditional

Manual database
queries
(keywords)

Manual reading of
titles/abstracts

Date/citation
sorting, manual
filtering

Manual table
creation

Al Enhancement

Semantic & neural search on large indexes
(medium.com), RAG (LLM queries)

ML classifiers, active learning

(pmc.nchi.nim.nih.gov) prioritizing studies

Learned ranking models (LightGBM

(medium.com)) combining recency, citations,

text matches

NLP extraction (table/text parsing), retrieval
of specific fields
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Example Tools/Studies

Semantic Scholar (medium.com),
Consensus, Elicit

Rayyan (pmc.ncbi.nlm.nih.gov), INSIDE PC
(BERT model) (pmc.nchi.nim.nih.gov)

Semantic Scholar improvements
(medium.com)

Elicit (ought.org), SWIFT-Review (LDA
topics)
(systematicreviewsjournal.biomedcentral.co
m)
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Review Task Traditional Al Enhancement Example Tools/Studies
Summarization Manual note- Abstractive/extractive summarization via Semantic Scholar TLDRs
taking LLMs (www.mdpi.com) (www.semanticscholar.org), ChatGPT

(www.mdpi.com)

Mapping/Catego | Manual concept Graph-based clustering (co-citation) Connected Papers (wp.unil.ch),
rizing maps (wp.unil.ch), topic models OpenKnowledgeMaps

3. Summarization and Synthesis

A core promise of Al review tools is to synthesize content — condense papers or multiple works into coherent
summaries. Two major approaches exist: extractive summarization (selecting key sentences) and
abstractive summarization (generating new text). Most modern systems rely on large pre-trained language
models (LLMs) for abstractive summarization.

LLM-Based Summaries

ChatGPT, GPT-4, and domain-specific LLMs have shown remarkable ability to summarize research. For
instance, Semantic Scholar’s TLDRs feature uses “the latest GPT-3 style NLP techniques” to generate one-
sentence summaries of ~60 million papers (www.semanticscholar.org). These “Too-Long; Didn’'t Read” TLDRs
capture each paper’s main goal and outcome in a single sentence, dramatically speeding up triage. The
designers highlight that TLDR helps researchers quickly decide which papers merit full reading
(www.semanticscholar.org).

Quantitative evaluation: The 10T water-management systematic-review study identified limitations in using
ChatGPT for article extraction (study).

Hallucinations and Factuality

A challenge with abstractive Al summaries is factual errors (hallucinations). OSiris (Iris.ai) and others are
actively researching solutions. For example, Iris.ai builds knowledge graphs from both the source text and
the generated summary, then compares them for discrepancies (iris.ai). In their design, if a concept appears in
the summary that isn't in the source’s graph, the summary can be flagged as unreliable. Future plans involve
biasing the generation process itself: when a summarization LLM is used, it will be conditioned on the
background knowledge graph to ground the output in factual content (iris.ai). This kind of innovation shows
how Al tools self-monitor for accuracy: by combining generative models with structured knowledge
representations, they aim to minimize fabrication of content.

Extractive Aids

Not all systems are purely neural. Some use extractive methods or templates. For instance, systems may
highlight key terms or sentences (like Semantic Scholar’s Semantic Reader highlights) or they can pull data
tables directly from PDFs. Rayyan allows keyword highlighting by PICO fields. Others use trained extractors: a
2022 Iris.ai case study details how they extract tabular data by matching given data layout to similar phrases
using embeddings (iris.ai). While not full free-form text generation, these methods still automate rote tasks of
manual summarization.
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4. Knowledge Graphs and Concept Maps

Moving beyond flat summaries, advanced tools help users visualize and explore the structure of a research
field. Two main techniques are in use: graph-based citation mapping and concept/topic mapping.

Citation Graphs

Tools like Connected Papers and Research Rabbit create networks where nodes are papers and edges
indicate relatedness (often via shared citations or co-citations). Connected Papers (used by HKU researchers)
builds a force-directed graph from a “seed” paper: papers are arranged so that conceptually similar works
cluster together, even if they do not cite one another directly (blog-sc.hku.hk) (wp.unil.ch). Its similarity metric
combines co-citation and bibliographic coupling (blog-sc.hku.hk). In practice, a user selects a seminal
paper, and Connected Papers shows “Prior Works” (seminal earlier papers) and “Derivative Works” (later
developments) in the graph (wp.unil.ch). This visual map reveals subtopics and trends at a glance. The UNIL
article notes that such mapping prevents key works from being overlooked and helps build a comprehensive
reference corpus (wp.unil.ch).

« Data source: Connected Papers relies on the Semantic Scholar corpus (wp.unil.ch), leveraging Al2's
indexing. ResearchRabbit similarly uses an integrated database and enriches it with user-curated
collections and graph algorithms to recommend new papers.

Topic/Knowledge Maps

Other tools map literature by topics or concepts. Open Knowledge Maps clusters search results thematically
(bubbles of concepts) (wp.unil.ch). Some services (e.g. Iris.ai’'s “Project Map”) extract keywords and ontology
terms from text to create interactive concept maps. These may use unsupervised techniques like Latent
Dirichlet Allocation (LDA) or embeddings to identify themes. For instance, Open Knowledge Maps queries
databases (like BASE or PubMed) and groups results into topic “bubbles” showing related concepts
(wp.unil.ch). Such visualizations help frame a review question by revealing hidden structure in the literature.

Integration with Summaries

There is a trend toward combination: for example, Iris.ai uses knowledge graphs not just for factuality checks,
but also to power search and extraction. The idea of “Al Knowledge Foundation” (iris.ai) is that concept graphs
(entities and relations) can later feed into generative answers. Some experimental systems promise a LLM that
not only answers questions but also shows the underlying concept graph or citations used, increasing
transparency.

5. Data Pipelines and Infrastructure

While the above tasks cover the logic, the actual architecture of Al literature tools often involves pipeline
design:

« Data Ingestion: Crawling publishers, APIs (CrossRef, PubMed), university subscriptions, etc. Many SV
tools partner with data providers (e.g. Dimensions, PubMed) or use web scrapers. The text is cleaned
(OCR/PDF parsing, reference stripping) (link.springer.com).
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« Indexing: Documents are tokenized, embedded (using models like SCiBERT or Sentence-
Transformers) and stored in vector databases. Metadata (authors, citations) is indexed as well.

« Model Serving: Language models (often via API calls to GPT-3/4 or open LLMs) run on-demand for
tasks like summarization or Q&A. Scalable systems may use local LLMs (LLAMA, etc) for privacy or
cost reasons.

« User Interface: Many tools provide interactive notebooks or tables (Elicit's Excel-like interface), chat
interfaces, or full dashboards (visual graphs in Connected Papers, or collated recommendations in
Consensus). Collaboration features (shared notes, exporting to reference managers) augment these.

6. Case Studies and Real-World Applications

ChatGPT in Systematic Review (lIoT Case Study)

A 2023 case study employed ChatGPT to automate an entire systematic review workflow in environmental
engineering (www.mdpi.com). The authors divided the review into modules (search term generation, abstract
screening, full-text filtering, content analysis) and let ChatGPT handle each. The authors identified limitations
in ChatGPT'’s suitability for article extraction (study).

Al-Accelerated Prostate Cancer SR

In a biomedical example, researchers compared a traditional prostate-cancer literature review (five co-authors
screening thousands of papers) against the INSIDE PC Al platform. INSIDE PC, using pubmedBERT and a
broad Dimensions database, asymmetrically ranked publications by relevance (pmc.nchi.nlm.nih.gov).
INSIDE PC evaluated screening methods. The separate Clark et al. case study completed a systematic review
in 61 person-hours over 12 calendar days; producing the accepted manuscript required 71 person-hours. In a
different analysis, Borah et al. reported a mean of 67.3 weeks from the registered project start date to
publication. These different studies and endpoints do not establish a 97% time reduction attributable to INSIDE
PC or Al.

Tool Adoption Trends

Academic adoption of Al lit-review tools is surging. Many university libraries now promote tools like Semantic
Scholar, Elicit, and consensus engines (tamu.libguides.com) (wp.unil.ch). TechRadar’s general Al-tool
roundup discusses writing assistance (TechRadar). Surveys of scholars indicate most expect to use Al for
writing and citation management (e.g. Zotero, Sciwheel integration), though literature-review-specific stats are
scarce. Clearly, by 2026 students and researchers increasingly use chatbots and Al assistants for
finding/organizing literature, relying on the very algorithms described here.

Data Analysis and Performance Evidence

Beyond case anecdotes, quantitative analyses have begun to measure Al tool effectiveness.
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« Screening Efficiency: INSIDE PC's first ranking method reached 80% recall after screening 1,411
records, approximately 60% of its labelled set (study). This screening-count result does not measure a
25% reduction in elapsed screening time.

» Accuracy: The loT systematic-review study identified limitations in ChatGPT’s suitability for article
extraction (study).

o Search Quality: Semantic Scholar’s ML reranker improved search relevance by ~10-15% through data
cleaning and feature engineering (medium.com). Such gains translate to fewer false positives in results.

« Growth of Literature: The intrinsic data challenge is highlighted by statistics: globally, academic output
is in the millions per year (wordsrated.com). This metric analysis underscores why high recall (=95%)
is a goal in SRs (link.springer.com).

Given these data, we see that Al tools often prioritize recall (finding nearly all relevant work) even at some
precision cost, mirroring systematic review norms.

Discussion: Implications and Challenges

Al literature tools promise revolutionary productivity, but they also raise concerns:

« Quality and Reliability: As noted by UNIL resources, “Al-generated syntheses may contain
hallucinations, ... entirely fabricated references or erroneous interpretations” (wp.unil.ch). Users must
verify Al suggestions against originals. Tools mitigating this (e.g. Iris graph-checking) are in
development, but critical literacy remains essential.

« Coverage Bias: Most Al tools rely on large English-dominated corpora, so their utility may be highest in
STEM fields. Humanities and non-English literature are often underrepresented (wp.unil.ch). There is
ongoing need to diversify training data and indexing.

« Ethics and Plagiarism: Automated summarizers and chatbots might inadvertently encourage poor
scholarship if used without supervision. Many publishers now issue guidelines on Al use. From a
technical viewpoint, embedding provenance trails (citations with each summary) is an emerging best
practice.

« Alignment and Transparency: The Elicit team highlights that end-to-end training on “success” isn't
ideal for creative tasks (ought.org). Instead, they advocate “factored cognition”: decomposing tasks into
clear sub-steps that are verifiable (ought.org). In practice, tools that expose reasoning steps or let users
inspect model outputs at each stage will be more trustworthy.

» Resource Requirements: Behind the scenes, these tools demand heavy computation (LLMs, graph
analytics). This can drive up costs. Open-source LLMs (LLaMA, etc.) and efficient retrieval models are
being explored to make tools widely accessible.

Future Directions

Looking ahead, Al literature review tools will likely evolve along several axes:
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« Even Larger Models & Multimodality: New LLMs (e.g. GPT-5, Google’s Gemini) with broader
knowledge and reasoning may produce more accurate summaries and could integrate figures/tables.
Some envision multimodal agents that can ingest charts or videos from papers.

« Domain-Specific Training: Models tuned to scholarly writing (like PubMedBERT or ArxivRoBERTa) can
improve understanding of technical content. We may see specialized engines for law, business, or
various sciences.

« Interactive Al Assistants: Rather than static dashboards, future systems may resemble Al research
assistants you can chat with. Google’s Gemini Notebook (formerly NotebookLM) supports questions
about selected notebook sources; its chat responses use only data from those sources (Google Help).
This turns literature review into a conversational dialogue.

 Integration with Knowledge Graphs: Building on Iris.ai’'s work (iris.ai) , advanced tools will use large
cross-domain knowledge graphs to enrich queries. Imagine asking “what are open problems in my
niche?” and having the Al combine structured graph knowledge with textual analysis to answer.

« Live Updating (Living Reviews): As literature continues to grow, Al can enable continuously updated
reviews (“living systematic reviews”) by automatically ingesting new papers daily and flagging changed
conclusions.

« Al-assisted Collaboration: Teams may share Al “notebooks” or extractors for joint workflow. Tools
could version-control literature states or let multiple analysts annotate corpora synchronously, all backed
by the Al search backend.

Conclusion

Al literature review tools leverage a combination of modern NLP technigues—semantic search, machine
learning ranking, language model summarization, and graph analytics—to transform how researchers find and
synthesize knowledge. Behind the scenes are heterogeneous pipelines: massive scholarly databases,
embeddings tables, ML models for ranking and classification, LLMs for generation, and visualization engines
for mapping. In a separate automation case study, Clark et al. completed a systematic review in 61 person-
hours over 12 calendar days; the accepted manuscript required 71 person-hours. That said, they are not
infallible. Ongoing research addresses issues like factual accuracy, bias, and the need for interpretability.

The current landscape is a hybrid: researchers now routinely use Semantic Scholar’'s TLDRs
(www.semanticscholar.org) or ChatGPT summaries (www.mdpi.com), but still critically read original sources.
Over time, as Al tools become more reliable and transparent, they are poised to become an integral part of
scholarly workflows. The future ushers in a collaborative paradigm in which human expertise is amplified by Al
“research colleagues,” accelerating discovery across fields.

References: Statements above are supported by the cited literature and sources: experimental results on Al-
assisted screening (pmc.ncbi.nim.nih.gov), technical descriptions of search and ranking (medium.com)
(pmc.nchi.nim.nih.gov) (wp.unil.ch), case studies using ChatGPT for reviews (www.mdpi.com), and insights
from tool developers and academic reviews (www.semanticscholar.org) (iris.ai). Each claim is backed by a
credible source, detailed in the annotations above.
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About IntuitionLabs

IntuitionLabs is an Al 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.

Al consulting and adoption

Our Al 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 Al: source material, context, permissions and maintained knowledge that make
generated answers useful and reviewable. Private LLM inference and hosted Al options support teams
evaluating how to operate Al 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 Al 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 Al enablement, pharma and biotech software development, data engineering and Bl, 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.ali

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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