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THE MULTI-DIMENSIONAL POLYMERS CHALLENGE

Competing Performance Objectives
Balancing thermal conductivity, flammability and density.

Evolving Regulatory Landscape
Adapting to restrictions on chemicals like PFAS.

Sustainability Mandates
Meeting targets for recycled content.

Supply Chain Volatility
Managing disruptions and mitigating rising material costs.
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You can’t test everything
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WITH AI YOU CAN

You can explore all options using AI

"In learning this field, we're always 
told that while our goals are faster, 
better, cheaper,we'll only ever be 
able to get two of the three. With 
ML, there is now potential to get all 
three” 

– Senior R&D Scientist

High carbon 
footprint

Ingredients too 
expensive

Doesn't meet 
customer 

requirements

Won't 
scale up

Can't use 
PFAS

Viable solutions

Ingredients

Processes 
Parameters

Explore all options - faster
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SPEEDY STARTER FORMULATIONS AND MORE EFFICIENT TESTING
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CUSTOMER CASE STUDIES

• A multinational developer and manufacturer of polyurethanes that are regulated and need to pass stringent 
flammability tests before getting market approval.

• Their products cover a wide range of applications with different requirements and allowed ingredients. 

`````

Objectives

• Establish an accelerated development 
framework.

• Transform a starting formulation into a 
formulation capable of passing ASTM E-84.

• Reduce the number of large scale fire tests 
needed to create a compliant product.

• Deepen materials understanding of the 
complex chemistry involved.



SPEEDY STARTER FORMULATIONS AND MORE EFFICIENT TESTING
CUSTOMER CASE STUDIES
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The Process

• An AI model to predict structural 
stability, insulation and flammability 
properties was developed.

• The formulation team has learned 
how to use the model to predict 
starter formulations for different 
applications by changing the allowed 
ingredients and target properties.

• A model was created to predict the 
results of the large-scale flammability 
tests, based on small scale tests. 

"In the old workflow, it took a chemist 6 months to 
come up with a starter formulation. With the platform, 
they can get a starter formulation on day 1.” 
R&D Technical Manager

First Win



SPEEDY STARTER FORMULATIONS AND MORE EFFICIENT TESTING
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CUSTOMER CASE STUDIES

`````

The Outcome

The connection between bench-top and large-scale 
tests is now better understood and fewer large scale 
tests fail. 

Better 
understanding of 
what features can be 
used to predict flame 
spread.

Better Predictions 
of whether 
formulation will fail 
large scale fire test.



How does this work?
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Simple Iterative AI-driven Experimentation Workflow











Simple Iterative AI-driven Experimentation Workflow



Our tips
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But you don’t need as much as you think
EVERYTHING STARTS WITH DATA

Low Data
(0 - 10 points)

Large Data
(1000+ points)

Structured
(Excel, DBMS)

Unstructured
(PDF, Text)

No data or cold start(~5%)

60%

Typical Excel Dataset 
(<100 data)

5%

20%

Small semi-structured 
Data (10-1000 data) (~20%)

Large structured DBMS
(ELN, SQL) (~5%)

10%

Large unstructured Data 
(>1000) (~10%)

Frequency of use cases
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Agile bootstrapping approach

AI + DATA

Start 
with minimal data
(0-30 data points)

Project 1
• Demonstrate business value
• Learn about your data 

Data strategy
Create and implement

Start scaling



MORE RESOURCES ON AI AND PLASTICS
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Contact us to get a copy of the paper info@citrine.io



OUR CUSTOMERS ARE GETTING RESULTS WITH AI TODAY
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Citrine works with…

global Adhesives & Sealants companies

global Specialty Chemicals companies

2 

4 

7 

of the 
top 10

of the 
top 10

of the
top 20

global Surfactant companies



SUMMARY

Accelerated Reformulation
AI helps you reformulate products faster, meeting sustainability 
goals while maintaining performance

Easy Adoption

The Citrine Platform is designed for product experts

Proven Expertise
Our team brings a decade of experience implementing AI in 
companies like yours

info@citrine.io
mhermann@citrine.io
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