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Motivation

- Dow Inc. is a global leader supporting innovation across

chemistry & manufacturing through product
development.

- Chemical characterization workflows (called “Studies™)
need fast and reliable access to prior knowledge and
experiment results to move forward.

- Today, much of the progress involves

¢ repetitive form completion,

& fragmented handoffs between users/scientists, and
& manual effortfin reviewing data & preparing reports.

Our project, Beacon, builds an AI-assisted LIMS to automate
and simplify existing flows, containerized to run out-of-box.

Impact
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Faster Study Intake: Reduces form-filling effort by
automating Study creation

Better Scientist-User Coordination: Creates a clearer

]
i®) handoff between requestors and in-lab scientists

through a shared, trackable workflow

g Quicker Data Analysis: Agents simplify data
= extraction and visualization from returned datasets.

£ Stronger Knowledge Re-use: Makes tracking Studies

%? and Projects simpler across the Dow organization.

1 | Study Creation and Approval *

2 | Data Analysis and Exploration *

User creates new Study
request in the Front- initializes StudyBot
End UI Agent

=

User explains Study
details and misc.
information

Orchestration Layer

\4

Study Type *

Stability Testing Study

A 4 Email Address*

sarah.mitchell@freshglow.com

STUdyBOT CIUTO-fi"S The -~ of Client Name*
Study Form template r
(uses RAG Search)

FreshGlow Shampoo Product Development Team

Problem Description*

Evaluate the chemical stability and performance of a new
herbal shampoo formulation under varying temperature and
v humidity conditions to detect any degradation or
unexpected byproducts.

Vz

Lab Scientist views the
request and creates a
Checklist (from domain |,

knowledge) \

Figure 1: Study Details Template

Checklist

Approve Ticket

\ Review study request and confirm analytical X
\ scope and required conditions

\ 4

\ Log sample FG-SHP-204 into LIMS and verify X
\ labeling and storage requirements
<

User and Lab Scientist
confirm Study approval

Prepare aliquots and perform chromatography X
according to approved SOPs

v Review chromatographic data for degradation X
products or impurities -

Information updated
globally for
transparency

Figure 2: Checklist View

Tech Stack: DSPy, LangGraph (RAG), PyTorch

Add new item...
v Confirm Checklist

User wants to analyze
data sent by Lab
Scientists

Orchestration Layer
initializes DataSuite
Agent

l

User explains their
analysis request,
chooses relevant files
and misc. information

v

Back-End provides
checkpoint file for the
Study to agent as
context

Water Vapor Pressure vs Temperature l

=@= 100% RH (Saturation)

DataSuite accesses
MCP server for most
relevant files and runs
the analysis
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Figure 3: Sample Generated Plot

{"conversation_context": "Previous conversation:\nUser: What does the target column represent in 'SampleSubmission.csv'?\n... X

ID tr-ab10169b8062e30a550c1ec74695cc6e Token count 2246 Latency © 3.65s Tags topic: off_topic +1

ons about the CSV data for this session."

mentions_plot_path

> (® False

Figure 4: MLflow Testing for a robust system-prompt

Tech Stack: DSPy, MLFlow, SentenceTransformers
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53 | Report Generation and Revision Conclusion

User wants to generate
a report from the
analyses

Orchestration Layer

Back-End provides
checkpoint, metadata
and artifacts

v

initializes Report Agent

A\ 4

Report Agent
summarizes earlier

e

User refines the content
and report structure

A

chats/artifacts and

v

Beacon is built as a modular,

containerized prototype of independent
services connected through a shared
Back-End and Orchestration Layer.

This microservice-oriented design makes
the platform well-suited for future
scaling into a production deployment.

builds report

(uses RAG, Re-Rank)

Future Goals

User downloads the

final rendered PDF

Report Preview

Polymer Analysis Study

(Sample)

= Deploy Beacon on Azure or AWS
using managed containers

- Improve observability with
centralized logging and health checks

- Setup MLOps flows with company

LLM APIs.

- Strengthen enterprise integration by
opening hooks for Microsoft Teams

and Azure AD Auth

1. Objective
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