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ABSTRACT

Psychological distress is highly prevalent among individuals diagnosed with cancer, yet access to spe-
cialist psycho-oncology services remains limited by workforce shortages, geographical barriers, and
concerns about privacy. This study presents a fully on-device conversational agent that combines
Retrieval-Augmented Generation with a curated corpus of Acceptance and Commitment Therapy
(ACT) manuals to deliver evidence-grounded emotional support without reliance on cloud resources.
Multiple ACT guides and workbooks are parsed using PyMuPDF, segmented into 250-character chunks
via a token-aware recursive splitting strategy, and embedded with all-MiniL M-L6-v2 sentence trans-
formers. The resulting are indexed in a FAISS IndexFlatIP store. At inference, LangChain retrieves
and ranks the top-k passages, while LangGraph enforces source fidelity before passing the context to
a locally hosted 11ama3 model served via ChatOllama. Preliminary interactions suggest that the agent
delivers concise, empathic responses referencing core ACT processes, while attaching inline citations
that trace each claim to a specific passage. All responses are generated in real time on CPU-only
hardware, preserving user privacy and making the system viable in low-resource clinical environments.
Although current evaluation remains qualitative, no hallucinated citations or clinically unsafe state-
ments are observed, indicating robust factual grounding at this early stage. Future work will add
psycho-oncology texts, enable optional web search for unseen queries, and run concordance studies
with psycho-oncologists to measure accuracy, tone, and usability. This lightweight offline pipeline
therefore paves the way for privacy-preserving chatbots that enhance psychosocial care in oncology
and other mental-health settings.

Keywords: cancer, chatbot, mental health

1. Introduction 2050 [1, 2]. Beyond its somatic burden, the disease in-
flicts a profound psychological toll. Meta-analytic ev-
idence indicates that roughly one third of adults with
cancer meet criteria for an anxiety, depressive, or ad-
justment disorder [3], and narrative syntheses confirm
that up to one half of patients with advanced disease
experience clinically significant distress [4]. Such symp-

Cancer constitutes a pressing global health challenge:
the World Health Organization reports 20 million new
diagnoses and 9.7 million deaths in 2022, while five-year
prevalence already exceeds 53 million survivors and an-
nual incidence is projected to rise above 35 million by
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toms translate into poorer treatment adherence, in-
creased unplanned hospitalizations, diminished quality
of life, and an 85% elevation in suicide mortality rel-
ative to the general population [5]. Although interna-
tional guidelines mandate routine psychosocial screen-
ing, workforce shortages, geographical barriers, finan-
cial constraints, and stigma restrict access; fewer than
one-fifth of distressed patients ultimately receive spe-
cialized mental-health care [6, 7, 8].

Digital interventions provide a scalable means to
narrow this gap. Web- and app-based programs yield
modest yet significant reductions in depression and anx-
iety, but engagement often wanes once human guid-
ance is withdrawn. Fully automated conversational
agents offer real-time empathic interaction; however,
generic large-language-model chatbots are vulnerable to
hallucination and lack domain grounding—Ilimitations
that pose unacceptable risks in oncology. Retrieval-
Augmented Generation (RAG) mitigates these concerns
by coupling neural text generation with dense seman-
tic retrieval so that every output is explicitly supported
by external evidence [9]. Early mental-health chatbots
such as Woebot demonstrate that cognitive-behavioral
strategies can be delivered safely and effectively through
text-based conversation [10], yet no system to date tar-
gets the complex psychosocial needs of people living
with cancer using a rigorously grounded RAG archi-
tecture.

Acceptance and Commitment Therapy (ACT)—a
third-wave behavioral intervention centered on psycho-
logical flexibility—offers a mechanism-based framework
ideally suited to this purpose. ACT integrates six
interlocking processes (acceptance, cognitive defusion,
present-moment awareness, self-as-context, values clar-
ification, and committed action) and has accumulated
robust empirical support across chronic-illness popula-
tions, including oncology.

This study introduces an innovative on-device chat-
bot that couples RAG with a multilingual corpus of
ACT manuals. By fusing rapid semantic retrieval with
contextualized natural language generation, the sys-
tem delivers empathic, evidence-backed answers with-
out cloud reliance, reducing privacy and hallucination
risks. The tool positions itself as a scalable adjunct
for psycho-oncology support; its effectiveness and safety
will be assessed through rigorous clinical validation in
future work.

2. Methodology

The notebook implements a RAG workflow executed
entirely on-device. Figure 1 shows the LangGraph con-
trol flow: text chunks are embedded, stored in a local
FAISS index, retrieved on demand, and passed to a lo-
cally served 1lama3 model via ChatOllama.

To embed this evidence-based approach into an
accessible digital tool, the present study curates a
multilingual ACT corpus extracted from clinician-
endorsed guides and manuals, including Terapia de
Aceptacion y Compromiso [11], the therapist and
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patient workbooks Duelo:  Tratamiento basado en
ACT [12], and Hayes’ Proceso del Cambio Consciente
[13]. To transform the curated ACT corpus into a
machine-readable knowledge base, each PDF is parsed
with PyMuPDF, cleaned, and split into 250-character
chunks via a RecursiveCharacterTextSplitter. Ev-
ery chunk is embedded as a 384-dimensional sen-
tence vector using all-MinilM-L6-v2. The result-
ing matrix is stored in a FAISS IndexFlatIP struc-
ture—FAISS (Facebook AI Similarity Search) is an
open-source C++/Python library from Meta that
performs sub-millisecond nearest-neighbour search in
dense-vector spaces even on commodity CPUs, making
it ideal for strictly on-device deployments|[14].

When a question arrives, the system collects the
most relevant text snippets and removes any that fail a
basic quality check. The remaining snippets are sent to
1lama3, Meta’s freely available language model[15], run-
ning locally through the lightweight Chat0llama pro-
gram. This setup is chosen because it (i) keeps all data
on the device for maximum privacy, (ii) avoids ongo-
ing cloud costs, and (iii) connects directly to the re-
trieval code through LangChain’s built-in ChatOllama
link [16].

The methodology is presented as a fully on-device
RAG pipeline. First, the ACT manuals undergo cleans-
ing, segmentation into 250-character chunks, embed-
ding with all-MiniLM-L6-v2, and storage in a FAISS
index. Next, a LangChain/LangGraph workflow re-
trieves the most relevant passages, verifies their rele-
vance, and forwards them to a locally hosted 1lama3
model served through ChatOllama, which generates
citation-grounded responses. Finally, the approach out-
lines the hallucination-mitigation guardrails, an op-
tional web-search extension slated for future work, and
the precise steps required to reproduce the experiment
offline.

2.1 Imported libraries

The code relies on a deliberately small dependency set,
so the prototype can be replicated on any machine with
pip, Python’s built-in package installer that fetches and
installs libraries from the Python Package Index (PyPI).

Table 1 lists every third-party package referenced
in an import statement; any module not shown belongs
to the Python standard library. All packages install
cleanly on Python 3.10 with no GPU support required.

2.2 Corpus preparation

Seven ACT manuals and workbooks (PDF) form

the knowledge base. Each file is opened us-
ing fitz; headers, footers, and non-text objects
are removed, yielding clean UTF-8 text. A

RecursiveCharacterTextSplitter (chunk size=250,
chunk_overlap=0) divides the text into fixed-length
segments that preserve local coherence while remaining
within the context window of the target model. Ev-
ery segment is embedded as a 384-dimensional vector
using HuggingFaceEmbeddings ("all-MiniLM-L6-v2")
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Figure 1. LangGraph control flow used in the notebook.

ChatOllama.

Web search

“Retriever” queries FAISS; “LLM” invokes

Table 1. External Python packages referenced in the notebook

Package

Role

PyMuPDF (fitz)
python-dotenv
TextBlob
sentence-transformers
faiss-cpu

langchain

langchain community
langchain_core
langchain_huggingface
langgraph

ollama

tavily _search

PDF text extraction

Load .env variables

Lightweight text inspection
Embeddings (all-MiniLM-L6-v2)
Vector index (IndexFlatIP)

Core RAG primitives

FAISS wrapper, ChatOllama client
Prompt/schema abstractions

HF embedding adapter
Branching and validation nodes
Serve local 11ama3 model
Optional web-search tool

and inserted into a faiss.IndexFlatIP index, en-
abling cosine-similarity retrieval directly on CPU with
no cloud dependencies.

2.3 Retrieval and answer generation

1. Router — a keyword filter routes oncology and
mental-health questions to the ACT corpus; un-
related queries return an out-of-scope message.

2. Retriever — vectorstore.as_retriever() re-
turns the top-k = 4 passages; no similarity
threshold is applied.

3. Document grader — a structured prompt plus
ChatOllama(model="1lama3", temperature=0,
format="json") assigns a relevance score (1-5)
to each passage; passages rated < 4 are discarded.

4. Answer generator — the filtered passages are
passed to the same model to produce a plain-
language answer that includes inline citations.
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2.4 Hallucination guard

A validation node re-queries the FAISS index; if any ci-
tation string in the generated answer does not match
the retrieved passages, the response is discarded and
regenerated using a narrower context window.

2.5 Reproducibility

Running the notebook sequentially performs: PDF
parsing — chunking — embedding — FAISS index build
— LangGraph agent launch. Once embeddings are
stored, the entire pipeline runs fully offline, ensuring
both data privacy and reproducibility in low-resource
environments.

To enhance reproducibility and clarity, the entire
methodology has been structured as a modular pipeline,
where each stage performs a clearly defined function.
From PDF parsing and chunk-based segmentation to
vector embedding, FAISS indexing, LangGraph routing,
passage grading, and citation-grounded generation, ev-
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ery component is selected to balance performance with
transparency. This architecture not only ensures that
all operations remain fully offline and privacy, preserv-
ing, but also facilitates replication across different clin-
ical or research settings. Figure 1 provides a visual ref-
erence to support comprehension of the full process.

3. Results and Discussion

The prototype is exercised through a set of represen-
tative pilot interactions embedded in the development
notebook. Each user query triggered the complete RAG
pipeline: the question is routed to the ACT corpus,
relevant passages are retrieved from the FAISS index,
graded for topical fit, and filtered before being passed
to a locally served 11ama3 model via Chat0llama, which
returned a citation-backed answer.

Table 2 presents user prompts and representative
excerpts from the replies; inline citations are omitted
here for brevity, although the system includes them in
actual output.

Manual inspection confirms that replies consistently
reference core ACT constructs, including acceptance,
values clarification, and psychological flexibility, with-
out veering into prescriptive or unsafe medical advice.
Each factual claim is grounded in a source passage, and
the validation node re-queries FAISS to ensure all ci-
tations match retrieved content. In all pilot interac-
tions, citations resolved correctly, suggesting that the
retrieval-grading mechanism effectively constrains hal-
lucinations at this early stage.

From a user experience perspective, responses are
generated in real time on CPU-only hardware and use
clear, empathetic language. The system successfully ad-
dresses open-ended emotional queries (e.g., “Why do
I feel overwhelmed?”) while maintaining ACT consis-
tency, indicating feasibility for deployment in privacy-
sensitive, patient-facing scenarios.

Current evaluation remains qualitative and lim-
ited to ACT materials; integration of oncology-
specific psychoeducational content and conditional
web search—already scaffolded in the code via the
tavily_search interface, are planned next.

A structured concordance study involving licensed
psycho-oncologists is underway to assess answer qual-
ity in terms of factual accuracy, therapeutic tone, and
clinical adequacy. Quantitative metrics such as retrieval
precision, citation overlap, and response time will also
be reported once a broader question set is available.

Overall, these preliminary results demonstrate that
a locally hosted RAG pipeline can deliver transpar-
ent, ACT-grounded support for individuals experienc-
ing cancer-related distress. The modular architecture
supports incremental expansion of both the corpus and
the evaluation framework, laying the foundation for fu-
ture clinical validation.

While this work focused on establishing a proof of
concept, we recognize that ethical safeguards are es-
sential before real-world deployment. Future iterations
will incorporate critical features such as crisis escalation
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protocols, automated disclaimers, and pathways for op-
tional clinical supervision. These measures are neces-
sary to ensure the responsible use of the system and to
support patient safety, especially in emotionally vulner-
able scenarios.

Also, future iterations of the system will include
testing with a larger and more diverse dataset, incor-
porating broader user characteristics and use-case con-
texts to assess generalizability and robustness.

4. Conclusion

This work introduces a privacy-preserving, end-to-end
RAG chatbot that delivers ACT guidance tailored to
the psycho-oncology context. By embedding seven au-
thoritative ACT manuals into a FAISS index and orches-
trating retrieval, grading, and generation via LangChain
and LangGraph, the prototype demonstrates that high-
quality, citation-backed responses can be generated lo-
cally using an open-source 1lama3 model. Once em-
beddings are created, the system operates entirely of-
fline—an essential design choice for mental-health ap-
plications where confidentiality, data locality, and cost
control are critical.

From a methodological perspective, the contribu-
tion is threefold. First, it outlines a lightweight, repli-
cable pipeline, PDF parsing, overlap-free chunking,
and MiniLM-based embedding, that runs on CPU-only
hardware. Second, it shows how LangGraph valida-
tion nodes can enforce strict source fidelity, effectively
preventing hallucinated citations in the tested interac-
tions. Third, it offers an extensible scaffold: the code-
base already includes a Tavily search module for fu-
ture integration of dynamic web evidence, and its mod-
ular architecture allows seamless expansion to oncology-
specific psycho-education or additional psychotherapeu-
tic frameworks.

Qualitative results indicate that the chatbot pro-
duces concise, empathetic responses aligned with core
ACT principles while avoiding prescriptive or clini-
cally unsafe advice—an encouraging sign of therapeu-
tic relevance. However, this evaluation remains pre-
liminary; larger query sets, quantitative retrieval met-
rics, and structured expert review by psycho-oncologists
are essential before considering patient-facing deploy-
ment. Any future rollout must also address ethical safe-
guards, including disclaimers, crisis-response escalation,
and real-time monitoring.

In summary, the project illustrates a viable pathway
toward evidence-grounded conversational agents that
augment psychosocial care for individuals affected by
cancer. By prioritizing on-device execution and repro-
ducibility, it reduces technical and regulatory barriers
for institutions seeking to explore Al-assisted mental-
health support. Ongoing work, expanding the corpus,
activating conditional retrieval, and conducting expert
concordance studies, will advance the prototype from
proof of concept to a clinically validated, deployable
system.
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Table 2. Representative pilot exchanges with the prototype

User prompt

Prototype reply (excerpt)

How does a cancer di-
agnosis affect mental
health?

A diagnosis often triggers anxiety, sadness, and uncertainty. ACT invites ac-
knowledging these emotions while taking small, value-guided steps to main-
tain psychological flexibility.

How can I learn to
live with grief after
treatment?

Grief is a natural response. ACT recommends accepting difficult feelings
without avoidance and committing to actions that honour personal values.

What does accep-
tance really mean in

ACT?

Acceptance refers to making space for unpleasant thoughts and emotions in-
stead of fighting them, while continuing to pursue meaningful goals.

Why do I feel emo-
tionally overwhelmed

even after being

Recovery does not always bring immediate emotional closure. ACT nor-
malises lingering discomfort and encourages value-based engagement despite
inner struggle.

cured?
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