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Executive Summary

This report examines methods for linking OpenAl’'s ChatGPT (and comparable large language models) to
scientific literature and research papers. We analyze the technical approaches (e.g. retrieval-augmented
generation pipelines, specialized tools, and ChatGPT plugins) that enable the model to access and incorporate
up-to-date scholarly content. We assess existing solutions — including OpenAl’s new “Deep Research”
feature and the Prism research platform — alongside community-built frameworks (LangChain, Llamalndex,
vector databases, etc.) that allow ChatGPT to ingest paper contents. Case studies (e.g. RefAl for biomedical
literature and custom multi-PDF chatbots) demonstrate substantial improvements in recommendation accuracy
and summarization when retrieval is integrated. At the same time, numerous studies highlight pitfalls: ChatGPT
alone often hallucinates or mis-cites sources (for example, Chelli et al.’s systematic-review retrieval test
reported a 28.6% hallucination rate for GPT-4 (Chelli et al., 2024)). Expert guidelines therefore stress that
ChatGPT's research output must be verified against actual literature. Looking ahead, we discuss how
emerging Al architectures, richer tool ecosystems (plugins, Al instruments, open data APIs), and policy
initiatives will shape the seamless integration of LLMs into scientific research. While integration promises to
accelerate literature review and discovery (www.axios.com) (www.techlearning.com), success will require
carefully orchestrated RAG systems, robust evaluation of output, and new infrastructure to keep these tools
aligned with published science.

Introduction and Background

The explosive success of generative Al has transformed many domains, and scientific research is rapidly
being drawn in. OpenAl’'s ChatGPT, based on large Transformer-based language models, excels at natural-
language tasks (writing, summarizing, coding, etc.), but by design it has two fundamental limitations when
applied to research. First, current information depends on available tools: ChatGPT can search the web for
current information and links to sources (OpenAl documentation). Second, hallucination and contextual
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limits: when asked factual questions, ChatGPT may produce confident but incorrect answers, including
fabricating study results or references (time.com) (www.livescience.com). These limitations mean that without
special provisions, ChatGPT cannot be relied upon as a primary source of current scientific facts or papers.

In contrast, digital research libraries and databases (PubMed, arXiv, IEEE Xplore, etc.) offer authoritative, up-
to-date content — but are often siloed behind paywalls or APlIs. For example, PubMed alone indexes over 36
million biomedical citations (pmc.ncbi.nim.nih.gov), and new papers appear at a rate of ~1.5 million annually
(pmc.nchi.nim.nih.gov). Traditionally, researchers manually search these databases or use Google Scholar to
find relevant studies. The key vision is to bridge this gap: transform ChatGPT into a “research assistant” that
can directly query, retrieve, and synthesize scientific literature on demand. This capability would vastly speed
up literature reviews, hypothesis generation, and even real-world discovery tasks (www.techradar.com)
(www.axios.com).

Indeed, the impact of Al on science is already evident. OpenAl reports that as of 2025, 1.3 million users
worldwide were sending 8.4 million ChatGPT messages per week on science and math topics, a 50% jump
over the prior year (www.techradar.com). Kevin Weil, OpenAl’s VP of Science initiatives, notes that “more
researchers are using advanced reasoning systems to make progress on open problems, interpret complex
data, and iterate faster in experimental work” (www.axios.com). These tasks — drafting text, analyzing data,
brainstorming experiments — are indeed well suited to Al assistive tools. However, Weil also observes that
“most scientists and engineers use ChatGPT for writing and communications... the smallest share use it for
analysis and calculations” (www.axios.com). This suggests that while ChatGPT is widely used for drafting (e.qg.
writing papers or emails), its direct use for literature analysis is still emerging and constrained by the model’s
disconnect from external data.

The challenge of merging ChatGPT with research data is highlighted by several studies exposing how easily
ChatGPT goes astray without factual grounding. A 2025 Royal Society Open Science study found that
advanced chatbots like ChatGPT and LLaMA often “oversimplify and, in some cases, misrepresent important
scientific... findings” (www.livescience.com). Another experiment (Chelli et al., 2024) tested ChatGPT-3.5 and
GPT-4 on replicating known systematic reviews: GPT-4 achieved only 13.4% precision (16/119 correct
citations) when listing relevant papers, with a 28.6% hallucination rate (fabricated or mis-identified papers)
(pubmed.ncbi.nim.nih.gov). Similarly, an experiment published in Time magazine had Al write review articles;
while the prose was fluent, up to 70% of the cited references were completely inaccurate or invented
(time.com). These findings underline that “Al-generated” literature reviews can be convincing but wrong,
reinforcing the need for any Al-assisted research to anchor itself in real sources.

Against this backdrop, new tools and methodologies are being developed to connect ChatGPT to actual
literature databases. OpenAl itself has launched features like Deep Research (an advanced search assistant
built on GPT models) and Prism (a LaTeX-based Al research environment) to “streamline and accelerate
scientific research” (www.techradar.com) (www.techlearning.com). Independent developers and researchers
have created custom GPTs and RAG pipelines for literature research. Custom GPTs are purpose-specific
versions of ChatGPT (OpenAl GPT documentation); the research examples below also include historical
plugin workflows. This report surveys these approaches in depth, evaluates evidence of their effectiveness,
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and discusses the future of Al-literature integration in science. We include technical details (vector
embeddings, APIs), quantitative comparisons (e.g. citation accuracy), and perspectives on how best to use
ChatGPT as a research collaborator.

ChatGPT’s Role and Limitations in Research

Distinguish a model used without retrieval tools from the ChatGPT product’s available research features. Deep
research can work with uploaded files, search the web, and use enabled ChatGPT apps (OpenAl
documentation). For research, consider:

- Date Coverage and Retrieval: Use available search or research tools to seek current sources; verify
the resulting references against the original papers.

« Hallucinations: The model “hallucinates” when it fabricates plausible-sounding text unsupported by
facts. When asked for citations or factual details, ChatGPT often makes up citations unless specifically
constrained. For example, economic researchers found GPT-3/4 routinely invented papers when asked
for sources, highlighting that “the references are not always reliable” (time.com)
(pubmed.ncbi.nlm.nih.gov).

o Document Input: ChatGPT supports PDF uploads and document summaries (file-upload
documentation). For a paper already in hand, consider this built-in route before implementing a retrieval
system. Upload limits should be checked separately from the chosen model's context window.

« Corpus Retrieval: Consider a custom RAG pipeline when you need control over a selected corpus,
indexing, or retrieval behavior; use chunking for oversized inputs and passage retrieval.

Because of these limits, using ChatGPT for research is nontrivial. Yet the potential payoff is huge: imagine
guerying “What are the recent advancements in gene editing therapies?” and having ChatGPT not only answer
from memory, but also cite and summarize the latest papers on CRISPR, all in one conversation. Such a tool
would drastically reduce the labor of literature reviews. In response, the Al community is building “bridges”
between LLMs and repositories of scientific content.

Approaches to Connecting ChatGPT with
Literature

Broadly, connecting ChatGPT to academic papers requires injecting external knowledge into the dialogue.
Three general strategies have emerged:

1. Encouraging ChatGPT’s Internal Knowledge (prompt engineering and training) — e.g. fine-tuning GPT
on corpora of scientific text, or using “chain-of-thought” prompts to improve factuality. This alone is
insufficient, as it cannot cover new studies post-training.

2. Enriching Dialogue Context with Information — e.g. the user or system provides relevant text or
summaries (from papers) as part of the prompt. For instance, a user might paste an abstract into
ChatGPT and ask for explanation. While straightforward, it is manually intensive and limited by context
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length.

3. Retrieval-Augmented Generation (RAG) — creating an automatic pipeline that retrieves relevant
documents (or passages) from a literature database and feeds them into the LLM as context. RAG is the
most powerful and flexible method, as it effectively gives ChatGPT access to the content of
thousands of papers on-the-fly.

This report emphasizes the RAG approach, as it appears most promising and widely developed, but we also
cover tools that use a blend of retrieval and summarization. Figure 1 (below) illustrates a common RAG
pipeline for ChatGPT:

Figure 1: Typical RAG Pipeline for ChatGPT with Research Papers

1. Query — The user asks ChatGPT a research question.

2. Document Retrieval — A backend (using APIs or search engines) finds relevant papers via keywords.

3. Text Chunking & Embedding — Each relevant paper is split into smaller text chunks, which are converted into vector embeddings.

4. Similarity Search — The user’s query (and preceding chat context) is embedded, and the system retrieves the top-k chunks most
similar to the query.

5. Augmented Prompt — The system prepends or appends these retrieved snippets to the user’s prompt or conversation.

6. ChatGPT Response — The LLM generates an answer using both the query and the retrieved content as context.

This RAG approach allows ChatGPT to “see” content from actual papers while formulating its answer. Each
data source and system component can vary (see Table 1), but the key idea is always to ground the chatbot’s
output in real documents.

Retrieval-Augmented Generation (RAG) Frameworks

Several frameworks and libraries facilitate building RAG pipelines:

e LangChain provides document loaders and vector stores for building a custom knowledge base from
your own data (LangChain retrieval documentation).

« Vector Stores such as Pinecone, Weaviate, Milvus, or FAISS store embedded data and support
similarity search (LangChain vector-store documentation). Each text “chunk” from the papers is encoded
(often by an LLM-based encoder) into a high-dimensional vector and indexed.

« Embedding Models: Models like OpenAl’s text-embedding-ada or Contriever (www.nature.com)
generate vector representations of text chunks. Contriever, specifically, has been fine-tuned for domain
retrieval (scientific text) by continual pre-training (www.nature.com).

» APIs | Search Engines: Instead of embeddings, some systems use APIs. For example, Semantic
Scholar’s API can return relevant paper abstracts given keywords (www.nature.com). General search
(Google, Bing, ArXiv API) is also used to locate papers matching the query.
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e Chain-of-Thought Modules: RAG systems often ask clarifying questions or use multi-step reasoning
(for example, OpenAl’'s Deep Research first clarifies user intent) (www.techlearning.com).

A custom literature application can use RAG to ground answers in a selected knowledge base. Consider this
route when you need control over the corpus and retrieval workflow (LangChalin retrieval documentation). The
following checklist applies to building that custom integration:

« Obtaining Credentials: Create an OpenAl API key for API access (OpenAl quickstart). Check the
target literature API’'s access requirements separately.

« Data Acquisition: Use the library’s search API or a web-crawler to download papers or abstracts
meeting the query criteria. These form the retrieval corpus.

» Preprocessing: Clean and split the text (e.g. PDF - text, then chopping into 512—-1024 token chunks)
(www.nature.com).

« Embedding & Indexing: Convert text chunks into vectors with an embedding model (LangChain
embedding documentation) and store the vectors in a search index (LangChain vector-store
documentation).

* Query Handling: Retrieve documents relevant to the user’s query (LangChain retriever documentation)
and supply the retrieved content as context to the model (LangChain retrieval documentation).

Multiple research teams have demonstrated variations of this pipeline. For instance, Asai et al. (2026) describe
retrieving passages from three sources — a domain-specific data store (OSDS), Semantic Scholar abstracts,
and a web search — and then synthesizing them with an LLM (www.nature.com). They split each paper into
256-word blocks and pre-compute embeddings, illustrating the typical chunk-and-index approach
(www.nature.com). Another example is RefAl (Li et al., 2024), which actively queries PubMed via its API for
relevant articles, ranks them, and then uses GPT-4 Turbo to summarize the findings (pmc.ncbi.nim.nih.gov).

Table 1 below summarizes several representative tools and approaches that integrate ChatGPT (or similar
LLMs) with research literature.

Tool/lFramework Type Data Key Features References | Notes
Sources
OpenAl Deep Built-in Web search Usage varies by plan; check the in-product =~ OpenAl Deep Research
Research ChatGP  (public web usage counter for remaining tasks. documentation.
T tool and arXiv,
etc.)
OpenAl Prism Web/Clo = Aggregates Integrated LaTeX environment (acquired Announced Jan 2026
ud App PDFs, from Crixet) with GPT-5.2; citation and (www.techradar.com).
reference figure support; auto-bibliography;
managers, collaborative editing (www.techradar.com).
and real-
time search
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Tool/Framework

Custom GPTs
(Scholar GPT,
Research Assistant)

AskYourPDF (2023
study workflow)

Custom RAG
Pipeline
(LangChain/Llamaln
dex etc.)

RefAl (Li et al.,
2024)

Multi-PDF Chatbot
(Korat, 2024)

Paper
Summarization
Workflow
(Srinivasan et al.,
2024)

Type

GPTs in
ChatGP
T

Historic
al
ChatGP
T plugin
integrati
on

Softwar
e
Framew
ork

Researc
h
Prototyp
e

Researc
h
Prototyp
e

Researc
h

prototyp
e

Data
Sources

Depends on
each GPT’s
enabled
capabilities

Supplied
research
PDFs

Any: arXiv,
PubMed,
Journals,
Web

PubMed (via
NCBI API)

Large
collections of
PDF docs
(user-
provided)

Supplied
paper text

Key Features

Purpose-specific versions of ChatGPT;
review the configured capabilities before
relying on them for literature research.

In Kacena'’s study, papers published after
the model's September 2021 cutoff were
supplied through AskYourPDF.

User builds bespoke pipeline: retrieve
papers via API or web search, chunk and
embed, index in vector DB (e.g. Pinecone),
retrieve on query, feed context to ChatGPT.

GPT-4 Turbo generator + PubMed search;
uses custom ranking to pick relevant
studies and then summarizes with citations
integrated. Surpassed ChatGPT baselines
in both retrieval and answer quality
(pmc.ncbi.nlm.nih.gov).

Combines LangChain, GPT-3/Gemini, and
FAISS: ingest multiple PDFs, vectorize text,
allow natural Q&A over entire corpus
(srcpublishers.com).

Prompts ChatGPT to summarize text
supplied from a research paper (original
study).

References | Notes

Direct GPT pages: Scholar GPT,
Research Assistant. These are
custom GPT links; consult the
GPT documentation and migration
FAQ for the distinction and
transition to plugins.

Original study methods; historical
tool discussion (askyourpdf.com).

LangChain retrieval
documentation; academic RAG
surveys (www.nature.com).

Journal of the American Medical
Informatics Association (JAMIA)
(pmc.ncbi.nim.nih.gov).

Demonstrated workflow on a PDF
cluster (srcpublishers.com).

Engineering Proceedings
(Srinivasan et al.)

Table 1 shows that solutions range from turnkey (Deep Research, Prism) to highly custom (LangChain

pipelines). All aim to inject domain knowledge into ChatGPT by giving it pieces of real content during the

conversation. For a paper already in hand, consider uploading it to ChatGPT for questions or a summary
(OpenAl file-upload documentation); use the custom pipeline below when the research task calls for more

control.

ChatGPT Plugins and Tool Integration

Beyond custom code, distinguish custom GPTs from the current plugin system, which can combine skills and
connected apps (OpenAl plugin documentation). The examples below include custom GPTs and historical

plugin integrations; migration guidance follows.
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« Scholar GPT |/ Research Assistant: These links open custom GPT pages: Scholar GPT and Research
Assistant. A GPT's responses depend on its configured instructions, knowledge, and enabled
capabilities (OpenAl GPT documentation); check its configuration and verify any returned references.

« AskYourPDF and Similar: Third-party chatbots (outside the official plugin store) enable loading PDFs.
For example, AskYourPDF has been widely noted for letting users upload a paper file (or provide a link)
and then ask ChatGPT questions about its contents (askyourpdf.com). Another approach seen in
research is using a PDF reader plugin that converts uploaded PDFs into text segments fed into
ChatGPT.

« WebPilot | Browsing Plugins: Some plugins grant ChatGPT general web-browsing or search ability
(not limited to papers). While not specialized for academia, they can sometimes find Wikipedia or certain
documents if prompted. However, for true academic depth, specialized plugins are more powerful.

The linked Scholar GPT and Research Assistant entries are custom GPTs, rather than instructions for installing
a legacy ChatGPT plugin. To use an accessible GPT, open its direct link and sign in; review its enabled
capabilities (OpenAl GPT documentation). OpenAl plans to retire custom GPTs and migrate workflows to
plugins; check account notices and creator guidance for replacements (migration FAQ). Current plugins can
bring apps and skills together, with access depending on account and workspace settings (plugin
documentation).

A crucial note: plugin-based solutions often rely on open-access content or snippets. Moreover, plugins can be
slow or rate-limited. But they illustrate the mainstream move toward integrating conversation Als with
specialized news and document sources.

Data Pipelines and Infrastructure

For scalable integration, research institutions and developers often build pipelines outside of ChatGPT’s UI.
These pipelines mimic production systems and can serve multiple users. Key components include:

« APIs and Crawlers: Many pipelines use official APIs (e.g. PubMed’s Entrez API, Semantic Scholar API)
to programmatically fetch paper metadata and content. Others use web crawling (for open sites like
arXiv or publisher outlets which allow scraping). Srinivasan et al.’s 2024 study describes downloading a
PDF and then either copying its contents into ChatGPT or uploading it through AskYourPDF. The
authors reported that the plugin route missed content and was unreliable (original study). This historical
example should not be treated as evidence of an automated crawler feeding papers into ChatGPT.

e Chunking and Embedding: Large documents are too big for LLM context, so they are split. Common
practice is to break a paper into sections (or fixed-size blocks, as Asai et al. did with 256-word blocks
(www.nature.com)). Each chunk is then passed through an embedding model (often a sentence-
transformer or an LLM’s embedding endpoint) to yield a dense vector.

« Vector Stores: Chunks’ embeddings go into a vector database. When a user query arrives, the system
also embeds the query, then retrieves the top-N similar chunks. Vector-store similarity search returns the
closest embedded documents (LangChain vector-store documentation). This retrieval step is crucial: it
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narrows the context to what the user is actually asking about. For example, if the query is about “cancer
immunotherapy”, only chunks from papers containing those terms (and semantically similar content) will
be selected.

« Prompt Construction: The retrieved chunks are then concatenated (possibly with separators or bullet
points) and fed into the final ChatGPT prompt. Care must be taken to instruct the model appropriately.
For instance, an engineering prototype might format the system prompt like: “You are an expert
summarizing scientific documents. Use the following paper excerpts (in quotes) to answer the user’s
query.” The retrieved content is prefixed to the user’s actual question, ensuring ChatGPT’s answer is
grounded in them.

« Under-the-Hood Orchestration: LangChain lets developers compose an agent from a model, tools, a
prompt, and middleware (LangChain overview).

In summary, building a ChatGPT—research integration usually means setting up a RAG pipeline: gather
documents - index them - retrieve relevant text — feed into ChatGPT. Figure 2 illustrates one such
deployment:

Figure 2: Example Architecture for ChatGPT-Research Integration

Frontend: Chat interface (web or chat app) where user inputs question.

Backend Services:

* Retrieval Engine (e.g. ElasticSearch or Pinecone) containing vectorized academic corpus.

* API Clients for literature (PubMed, Semantic Scholar, arXiv).

* Processing Unit running LangChain workflows: on query, it calls retrieval, fetches documents, splits, embeds, and returns top
chunks.

* ChatGPT Model (via API) with augmented prompt.

The frontend then displays ChatGPT's answer (which includes quotes and citations from the retrieved literature).

This modular approach can be scaled: multiple users’ queries hit the same retrieval index, making it suitable
for institutional deployment.

Case Studies and Examples

OpenAl Deep Research Feature (ChatGPT)

On February 2, 2025, OpenAl launched Deep Research in ChatGPT for multi-step internet research (OpenAl
launch announcement).

TechLearning’s hands-on analysis found that Deep Research often returns a “wide-ranging and well-cited
overview” of a topic (www.techlearning.com). For example, when asked about how writing affects cognition,
Deep Research produced a multi-paragraph summary citing actual psychology studies (e.g. a PubMed article
linking stress-writing to memory improvement) (www.techlearning.com). The reviewer praised Deep Research
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as “one of the more helpful Al tools... beneficial to academics” noting it generates “high-quality Wikipedia
articles on demand” (www.techlearning.com). However, the same report cautioned that, like Wikipedia, Deep
Research is a “good place to start” but its output must still be critically evaluated by experts
(www.techlearning.com).

Implication: OpenAl's Deep Research shows that integrating search and Wikipedia-like synthesis within
ChatGPT can significantly streamline initial literature surveys. Its performance suggests that even a “walled-
garden” ChatGPT can become aware of fresh content via a curated search layer. Users reported it finding
studies they hadn’'t known and summarizing them in context (www.techlearning.com). The key limitation
remains the query budget and occasional noise: Deep Research is not a replacement for deep domain
expertise, but a fast helper.

OpenAl Prism Application

In January 2026, OpenAl unveiled Prism — an Al-driven scientific writing environment built on GPT-5.2 and
LaTeX (via an acquired platform called Crixet) (www.techradar.com). Prism is essentially an integrated
workspace for researchers: it has an Al-powered editor that can handle PDF editing, figure conversion, and
“searching for and incorporating relevant literature, automatically building bibliographies”
(www.techradar.com). OpenAl describes use-cases like drafting a paper outline, finding seminal references,
and converting hand-written equations to LaTeX effortlessly.

Prism is notable as one of the first end-to-end science assistants from a major vendor, aiming to replace
juggling multiple tools (PDF reader, reference manager, chat Al) with one unified interface
(www.techradar.com). It leverages ChatGPT’s language models to structure research content and even
collaborate in real time. Crucially, Prism targets accessibility — it is free for personal ChatGPT users, with
expected paid add-ons later (www.techradar.com).

Implication: Prism exemplifies a tightly integrated solution where literature retrieval is a core feature. By
“putting all the context in one place,” as OpenAl puts it, it eliminates friction for researchers. Although details
are limited, the announcement suggests Prism can pull in citations from databases and auto-format them.
Early adopters will likely benchmark how well Prism-generated references and drafts hold up to manual review.

RefAl: Retrieval-Augmented Biomedical Assistant

Li et al. (2024) developed RefAl, a retrieval-augmented tool specifically for biomedical literature
recommendation and summarization (pmc.ncbi.nlm.nih.gov). RefAl addresses a common failure mode of
vanilla ChatGPT: either it finds online content (but hallucinates papers) or it uses its trained model (but lacks
specific references). RefAl's innovation was to combine PubMed searches with GPT-4 Turbo summaries. In
their system:

« Given a query (with example topics “cancer immunotherapy” or “LLMs in medicine”), RefAl first retrieves
relevant biomedical papers via PubMed’s API.

« |t then ranks them by a custom multivariable algorithm (enforcing relevance and recency).

« GPT-4 Turbo generates a summary that explicitly integrates citations to the retrieved studies.

Pharma & biotech Al consulting - Custom software - Data engineering Page 10 of 18


https://www.techlearning.com/how-to/i-used-chatgpts-deep-research-tool-for-academic-research-heres-what-i-learned#:~:text=Deep%20Research%20is%20one%20of,best%20performed%20by%20a%20human
https://www.techlearning.com/how-to/i-used-chatgpts-deep-research-tool-for-academic-research-heres-what-i-learned#:~:text=Deep%20Research%20is%20one%20of,best%20performed%20by%20a%20human
https://www.techlearning.com/how-to/i-used-chatgpts-deep-research-tool-for-academic-research-heres-what-i-learned#:~:text=The%20Result%3A%20This%20is%20a,working%20memory%20improvements%20than%20their
https://www.techradar.com/pro/were-still-early-but-its-clear-that-ai-will-play-a-meaningful-role-in-how-science-advances-openai-launches-free-prism-app-for-scientific-research#:~:text=Some%20of%20the%20use%20cases,users%20will%20a%20personal%20ChatGPT
https://www.techradar.com/pro/were-still-early-but-its-clear-that-ai-will-play-a-meaningful-role-in-how-science-advances-openai-launches-free-prism-app-for-scientific-research#:~:text=Some%20of%20the%20use%20cases,users%20will%20a%20personal%20ChatGPT
https://www.techradar.com/pro/were-still-early-but-its-clear-that-ai-will-play-a-meaningful-role-in-how-science-advances-openai-launches-free-prism-app-for-scientific-research#:~:text=The%20ChatGPT,is%20reducing%20friction%20in%20day
https://www.techradar.com/pro/were-still-early-but-its-clear-that-ai-will-play-a-meaningful-role-in-how-science-advances-openai-launches-free-prism-app-for-scientific-research#:~:text=Best%20still%2C%20Prism%20is%20set,subscriptions%20at%20a%20later%20date
https://pmc.ncbi.nlm.nih.gov/articles/PMC11339508/#:~:text=The%20overall%20performance%20of%20RefAI,values%20%3C.05

IntuitionLabs

In a controlled evaluation, domain experts compared RefAl's outputs to those from standard ChatGPT-4,
ScholarAl, and Google’s Gemini (Al). Opinion scores on relevance, quality, accuracy, comprehensiveness, and
reference integration were significantly higher for RefAl (pmc.ncbi.nim.nih.gov). For example, RefAl
“surpassed the baselines across 5 evaluated dimensions” with statistically significant improvements in most
cases (pmc.nchi.nlm.nih.gov). The authors emphasize that RefAl “addresses issues like fabricated papers,
metadata inaccuracies, restricted recommendations, and poor reference integration” that plague unguided
LLM usage (pmc.nchi.nim.nih.gov). Their conclusion: augmenting LLMs with external search dramatically
improves trustworthiness and utility for researchers.

Implication: RefAl is a compelling case study demonstrating that RAG can effectively fill gaps in ChatGPT’s
knowledge. By grounding the summary in actual PubMed results, it avoided the hallucinated references that
ChatGPT often produces. The success of RefAl suggests that similar domain-specific RAG systems (e.qg. for
chemistry or engineering) can yield comparably large gains.

Multi-PDF Chatbot (Korat, 2024)

Arpan Korat's “Al-Driven Multi-PDF Chatbot” (2024) showcases a practical approach for interacting with local
collections of papers (srcpublishers.com). In this design:

e The user provides a folder of PDF documents (e.g. all papers in a research project).

« The system uses LangChain to preprocess: it extracts text from each PDF, chunks it, and produces
embeddings (using OpenAl or any self-hosted model).

» These embeddings are stored in a FAISS vector index.

« When queried, the chatbot embeds the question and retrieves the most relevant text chunks across the
entire PDF set.

o GPT-3 or Gemini is used as the backend LLM to generate answers based on those chunks.

Korat reports that this framework enables “ seamless and natural querying of information from a vast collection
of PDF documents through a common language interface” (srcpublishers.com). In his experiments, the
retrieved information was accurate and the Al responses were rated well in terms of relevance and user
satisfaction. This is essentially a self-contained RAG system for a personal library (no internet needed beyond
initial model access).

Implication: The multi-PDF chatbot illustrates how any researcher (or lab) can create their own ChatGPT
collaborator by vectorizing their existing literature. Before applying this workflow to user-provided PDFs,
confirm the permissions or exceptions applicable to the intended use. U.S. fair use requires a case-specific
assessment (U.S. Copyright Office); when in doubt, the Office recommends obtaining permission (permission
FAQ). This technique can be immediately applied with tools like LangChain, OpenAl’'s embeddings, and a
vector DB. It has since become a popular prototyping pattern: developers share open-source projects (e.g. the
“MultiPDF Chat Al App” on GitHub) for making a ChatGPT that can “read” your PDFs as conversational
knowledge base.
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Case Study: Al vs. Human Review Articles (Kacena, 2024)

Beyond integration tools, it is instructive to examine how “Al-assisted” outputs compare to traditional research
outputs. Kacena et al.’s study was published in Current Osteoporosis Reports, with subsequent coverage in

TIME. Its workflows involved staged prompting: post-cutoff papers were supplied through AskYourPDF, and the

Al-assisted condition used a human-generated outline and supplied references (original study). These
conditions were more involved than a single topic prompt.

The assisted approach had the highest similarity indices; the authors’ institution also reported greater copying

concerns in that condition (Indiana University School of Medicine). The comparison should therefore not be
described as an unqualified win for the hybrid approach. Because the experiment already used a PDF plugin, it

does not establish the claimed counterfactual reduction in hallucinations from adding one.

Performance Metrics and Comparative Analysis

Beyond qualitative accounts, some studies provide quantitative measures of ChatGPT’s performance with and
without retrieval. Table 2 summarizes key findings from recent evaluations:

Study / Tool
(Year)

Kacena (2024)

Chelli et al.
(2024)

De Silva et al.
(2024)

RefAl (Li et al.,
2024)

OpenScholar
(Asai et al.,
2026)
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ChatGPT
Model

ChatGPT
(GPT-4)

GPT-3.5,
GPT-4

GPT-4

GPT-4
Turbo +
RAG

OpenScho
lar-8B;
OpenScho
lar-GPT-
40

Task

Al-only drafting
workflow, with post-
cutoff papers
supplied through
AskYourPDF

Reproduce 11
systematic reviews

Classify papers on
Al in healthcare

Lit.
recommendation &
summarization

Research-answer
synthesis

Result / Metric

Up to 70% of cited references were inaccurate
in the Al-only approach.

GPT-4 precision=13.4% (16/119 refs correct),
recall=13.7%; hallucination rate ~28.6%. GPT-3.5
precision=9.4%, recall=11.9%
(pubmed.ncbi.nlm.nih.gov). Bard (Gemini) failed to
retrieve any relevant papers.

Accuracy: 77.3% of papers correctly classified by
category; 50% correct for paper scope; GPT-4
gave reasoning that experts found 67% agreeable
(arxiv.org).

Outperformed ChatGPT-4, ScholarAl, etc. in five
metrics (relevance, quality, accuracy,
comprehensiveness, reference integration) with
statistically significant improvements (p<0.05)
(pmc.ncbi.nim.nih.gov).

Experts preferred the two systems’ responses
over expert-written answers in 51% and 70% of
comparisons, respectively, versus 32% for GPT-
40. These are human-preference rates (original
study).

Source

Original study,
Current Osteoporosis
Reports

JMIR
(pubmed.ncbi.nim.nih.

gov)

ArXiv (BIR 2024)
(arxiv.org)

Journal of the
American Medical
Informatics
Association (JAMIA)
(pmc.ncbi.nim.nih.gov

)

Nature (Asai et al.)
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Study / Tool ChatGPT  Task Result | Metric Source
(Year) Model
Multi-PDF Bot GPT-3/ Q&A on scientific Demonstrated accurate, relevant responses over JAICC (J. Al & Cloud
(Korat, 2024) Gemini + docs multiple PDFs (qualitative eval: high user Computing)
RAG satisfaction and accuracy) (srcpublishers.com). (srcpublishers.com)

Table 2 summarizes different tasks and workflows. In Kacena’s study, post-cutoff literature was manually
provided to ChatGPT, so that row should not be treated as an unassisted baseline for a retrieval comparison
(original study). Consider each evaluation in its own task and workflow context. For example, RefAl's GPT-4
Turbo + PubMed pipeline significantly outscored baseline models on precision and comprehensiveness
(pmc.nchi.nim.nih.gov). Likewise, De Silva et al.’s system achieved 77% accuracy on paper classification,
suggesting GPT-4 can be a competent secondary reviewer when steered properly (arxiv.org).

Notably, GPT-4's reasoning (and accompanying citations) is most reliable when it explicitly sees the source
material. When we look at Chelli's systematic review task, the precision and recall are so low that ChatGPT’s
answers would be largely useless for a real literature search (pubmed.ncbi.nlm.nih.gov). But RAG changes
that calculus: by feeding actual abstracts or PDF text into the prompt, ChatGPT’s answers become tied to
those sources and the hallucination rate plummets. This accords with general RAG research which finds that
providing the relevant fact snippets helps the LLM produce more accurate, evidence-based outputs.

Challenges and Considerations

While connecting ChatGPT to literature offers huge promise, it also raises questions and challenges:

» Scope and Coverage: No pipeline can cover all science. Many journals are paywalled, and even open
APIs (like Semantic Scholar) do not have every paper’s full text. Systems often rely on open-access
content (arXiv, PMC). Closed databases (IEEE Xplore, subscription journals) require institutional
credentials or fall outside easy programmatic access. Therefore, ChatGPT integrations may have blind
spots in the literature and could miss non-open contributions.

» Quality Control: Even with retrieval, ChatGPT’s output needs vetting. For instance, RefAl improved
factuality but still required human moderation to verify summaries and references. The LifeScience
study warned that LLMs tend to overgeneralize and can distort nuances (www.livescience.com). Users
must be trained to cross-check any Al-assisted review against the original sources.

« Ethical and Policy Implications: The Lemonde article reports numerous cases of Al-generated content
escaping into peer-reviewed publications (www.lemonde.fr). The research community is struggling with
standards (some publishers now require disclosure of Al use (www.lemonde.fr)). When ChatGPT is
allowed to fetch and integrate literature, questions of “source transparency” arise — e.g. is it clearly citing
original papers? Systems must ensure proper attribution. At the same time, privacy issues emerge if
researchers upload unpublished manuscripts or patient data to a cloud Al.

« Technical Limitations: RAG pipelines introduce latency. Real-time retrieval and embedding for every
guery can add seconds to responses. Rate limits on APIs and the cost of embeddings also factor in. Use
model-specific context specifications: OpenAl’'s November 2023 GPT-4 Turbo announcement already
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described a 128k-token context window (OpenAl DevDay announcement). Prioritization and
summarization of retrieved chunks (“selective context”) are active research areas.

« Maintenance: Literature grows daily. A retrieval index must be updated regularly to incorporate new
papers. Systems using embeddings need re-indexing to stay current. The nature of science means that
a deployed system can become outdated quickly without a process for continuous ingestion of new
content.

Despite these challenges, the momentum is clear. Academic institutions and tech companies recognize Al's
potential and risk. OpenAl itself is investing in R&D: beyond Deep Research and Prism, the “OpenAl for
Science” initiative (announced in late 2025) plans to work closely with scientists to tailor Al tools to real-world
research workflows (www.tomsguide.com). The vision is an ecosystem where ChatGPT (or its successors) can
naturally cite recent findings, assist in data interpretation, and even help design experiments — all by virtue of
being hooked into the scholarly knowledge base.

Discussion: Implications and Future
Directions

The integration of ChatGPT with scientific literature heralds a new paradigm in knowledge work. When fully
realized, researchers could delegate grunt-work (finding papers, summarizing methods) to Al, freeing them for
deeper analysis and creativity. In one informal research comparison, the Tom’s Guide reviewer favored
Perplexity over ChatGPT (first-hand comparison). Treat this as a reviewer’s experience, rather than a
scientific-literature benchmark.

However, there are nuanced trade-offs. Speed vs Accuracy: ChatGPT speeds up scanning literature, but not
without risk of error. Models may still reflect biases in the training data or react strangely to incomplete context.
Novelty vs Hallucination: LLMs may identify novel connections across papers (one case was combining
peptide design and Al to propose a novel experiment) but they might also erroneously link unrelated findings.
Ensuring the Al's suggestions are evidence-based will likely require iterative human—Al loops, where scholars
ask the Al to cite and then verify each claim.

Another key aspect is explainability. Unlike deterministic algorithms, ChatGPT’s answers emerge from
opague neural processes. Retrieval-augmentation improves transparency by anchoring answers to source
text, but how the model weighs different chunks can still be unclear. Ideally, future systems will offer
provenance: metadata on which papers were used, highlight of relevant sentences, etc. Some prototype
systems already mark the source of each sentence in the response.

Future research directions include:

« Hybrid Models: Combining LLMs with structured knowledge representations. For example, linking
ChatGPT with chemical or genomic knowledge graphs, so that it can call factual APIs (like a protein
database or equation solver) during response generation.
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» Retrieval-Aware Training: Retrieval Augmented FineTuning (RAFT) is a training recipe for improving
in-domain question answering with retrieved documents (original RAFT paper). Treat retrieval-index
maintenance and model fine-tuning as separate design decisions.

» Evaluation Frameworks: Development of metrics to automatically check Al-provided references and
findings. Research on citation accuracy scores and fact-checking algorithms will be crucial to evaluate
system outputs at scale (pmc.nchi.nlm.nih.gov) (pubmed.ncbi.nim.nih.gov).

« Policy and Standards: Academic communities may establish standards for “Al-assisted publications.”
For instance, journals could require a data-sharing mechanism for Al queries, or standardized
disclosures of which sections were Al-generated (as recommended in Al ethics guidelines).

« Expanded Toolchains: Beyond Chat, we can imagine specialized interfaces where researchers upload
a corpus and interact via voice or graphical tools with GPT-powered assistants. The recent OpenAl
emphasis on building scientific instruments suggests novel interfaces beyond text.

Conclusion

Connecting ChatGPT to the corpus of scientific literature is a multifaceted challenge that combines state-of-
the-art Al with information retrieval and knowledge management. This report has surveyed the landscape in
depth: from overview to detailed case studies, we have shown that retrieval-augmented techniques are
essential for making ChatGPT truly useful in research contexts. Standalone ChatGPT (GPT-3.5/4) is a poor
substitute for a literature review due to hallucination, but when augmented with search and citation data, it can
deliver high-quality insights (pmc.ncbi.nlm.nih.gov) (time.com). We have documented existing tools (Deep
Research, Prism, Scholar plugins) and frameworks (LangChain pipelines) that bridge ChatGPT with papers,
along with data showing their impact.

Our analysis underscores that the future of Al in science lies not in replacing human expertise, but in
empowering it. Researchers armed with Al assistants will sift through papers faster, ask more ambitious
guestions, and iterate on ideas with unprecedented speed (www.techradar.com) (www.axios.com). Yet the
human researcher remains essential for validation. As Kevin Weil emphasizes, Al is being used to handle
routine tasks so that scientists can focus on breakthroughs (www.axios.com) (www.techradar.com).

In closing, the path forward is clear but complex. Progress will require not just better models, but also richer
data ecosystems (open-access content, APIs), robust evaluation techniques, and ethical guidelines for Al use
in scholarship. The tools and research to date — from Deep Research to RefAl — provide solid foundations.
With continued innovation, ChatGPT and its successors have the potential to transform how science is done,
making the vast ocean of literature navigable by human—Al teams and accelerating the pace of discovery for
the benefit of all.

References:

(All claims above are supported by peer-reviewed studies, credible news reports, and technical
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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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