CITRINEE

INFORMATICS

INCREASING POLYMER
SUSTAINABILITY USING Al

This white paper examines how the Citrine Platform leverages advanced artificial intelligence to help
polymer manufacturers meet sustainability challenges while maintaining performance and
profitability. Through case studies and practical applications, we demonstrate how Al-driven solutions
can significantly reduce development time, cut costs, and accelerate sustainability initiatives in the

plastics industry.

LEARN MORE CITRINE.IO



CITRINE®

ENABLING PRODUCT INNOVATION THROUGH Al

In today's rapidly evolving polymer industry, manufacturers face increasing pressure to develop
sustainable products while maintaining performance standards and controlling costs. The Citrine
Platform addresses these challenges by providing product experts with cutting-edge Al tools that
require minimal learning curve but deliver maximum impact.

What sets Citrine apart is its ability to learn effectively from small datasets and incorporate
expert knowledge - a critical advantage in specialized polymer applications where extensive data
may not be available. This capability allows polymer scientists and engineers to push products to

new frontiers and solve pressing sustainability challenges without needing to digitize massive

historical datasets.

OUR CUSTOMERS

Citrine has established itself as the preferred Al partner for leading companies across multiple segments of the polymer and
chemical industries. Our platform is trusted by organizations that demand the highest standards of performance, reliability, and
ROI from their technology investments.
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CITRINE®

CHALLENGES IN THE POLYMER INDUSTRY

Today's polymer manufacturers face unprecedented
pressures from multiple directions. Regulatory changes,
market volatility, and evolving consumer expectations create
a complex operating environment that demands innovative
solutions. Companies that fail to adapt quickly to these

challenges risk losing market position and profitability.

REGULATORY PRESSURES

The polymer industry faces a critical inflection point

The phase-out of PFAS and implementation of EU where sustainability requirements and performance
recycled plastic packaging regulations require

expectations are increasing simultaneously. Companies

slgfieEnit iesamuletion e frts ity el dmelines need tools that accelerate innovation without sacrificing
and complex performance requirements. quality

MARKET DEMANDS M OV E FAST E R

Increasing consumer demand for sustainable plastics,

. The solution to these complex challenges lies in leveraging
and continuous pressure to compete on performance

create a challenging innovation landscape. advanced Al to accelerate product development cycles,

reduce experimental costs, and optimize formulations for

both sustainability and performance.
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HOW INFORMATICS DRIVES POLYMER INNOVATION

Materials informatics, powered by specialized Al systems like the Citrine Platform, transforms how polymer companies approach
product development and process optimization. By leveraging data and predictive modeling, manufacturers can dramatically
reduce time-to-market while improving sustainability metrics.

+ &y
FORMULATION OPTIMIZATION

The Citrine Platform enables materials scientists to perform intelligent
reformulation with 50-80% fewer experiments while still achieving target
properties. This approach significantly reduces time-to-market for new
sustainable formulations.

PROCESS ENGINEERING

The platform simultaneously optimizes formulations and manufacturing
processes. Polymer engineers can constrain allowed processing steps and
parameters to ensure scale-up feasibility and identify optimal processing
parameters to reduce energy use and process time and increase yields.

—_———————

CUSTOMER RELATIONSHIP ENHANCEMENT

The platform strengthens relationships with downstream customers by:

* Proving the effect of products with data-driven evidence
¢ (Quickly answering customer requests with validated solutions

e Accelerating time-to-market with precisely what customers want
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CITRINE®

HOW CITRINE DRIVES POLYMER SUSTAINABILITY

The Citrine Platform offers specialized capabilities that address the most pressing sustainability challenges in the polymer

industry. By leveraging Al to accelerate innovation, manufacturers can meet regulatory requirements, reduce environmental

impact, and develop next-generation sustainable products more efficiently.

ACCELERATE SUBSTITUTION

¢ Removal and replacement of
harmful inputs (e.g., PFAS,
VOCs)

e Substitution of bio-based inputs
for petro-based chemicals

* Incorporation of more post-
consumer recyclates while

maintaining performance

REDUCE PROCESS ENERGY

Reduction of energy budgets by
optimizing recipe parameters
Development of new catalysts for
more efficient and lower

temperature processes

ADVANCE OEM PRODUCTS

Light-weighting of materials for
transportation &
aerospace/defense

Extension of product lifespan

through improved durability

e Reformulation to reduce post-

consumer waste

BUSINESS BENEFITS OF SUSTAINABLE POLYMER
DEVELOPMENT

Beyond environmental impact, Citrine's approach to
sustainable polymer development delivers significant
business advantages:

¢ Requlatory compliance achieved more quickly and cost-
effectively

e Brand differentiation through sustainability leadership

* Premium pricing opportunities for eco-friendly
formulations

¢ Risk mitigation against future regulatory changes

¢ Enhanced customer loyalty from environmentally
conscious buyers
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CASE STUDIES: SUSTAINABILITY SUCCESS STORIES

The following case studies demonstrate how leading companies across the polymer value chain have leveraged the Citrine
Platform to achieve significant sustainability improvements while maintaining business performance.

20-50%

GHG REDUCTION

A specialty chemical manufacturer achieved 20-50%

greenhouse gas reduction by accelerating the
development of cellulosic esters as sustainable
substitutes to fossil-based polymers along with recycled
copolyesters.
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VEHICLE WEIGHT REDUCTION TONS OF CO, REDUCED

A global materials leader used the Citrine Platform to A medical device manufacturer re-developed medical
reduce the density of an automotive polypropylene grade grade clamps to optimize for product cost and CO,

by 4% while maintaining cost and performance, footprint, achieving a 44-ton CO, reduction in annual
contributing to a 10kg reduction in consumer vehicle production while simultaneously reducing product cost
weight. and development time by 50-60%.

©  One global materials leader estimates approximately $50 million in value generated using the Citrine Platform over 4

years through decreased time-to-market and cost reduction while advancing their sustainability initiatives.

These results illustrate how Al-driven development can simultaneously address sustainability goals and business objectives,
creating value across multiple dimensions. The Citrine Platform enables companies to make these improvements without
sacrificing product performance or profitability.
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https://citrine.io/resources/case-studies/

CITRINE®

SIMPLE ITERATIVE AI-DRIVEN EXPERIMENTATION

WORKFLOW

The Citrine Platform streamlines the polymer development process through an intuitive workflow that combines the expertise of

materials scientists with the power of advanced Al. This approach dramatically reduces the number of experiments required

while improving outcomes.

No-code model
creation captures
expertise

_i ‘ Al MODEL

Drag and drop in
your test data

Learn from the results
and make the Al smarter

Take strategic
experiments to the lab
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KEY ADVANTAGES OVER TRADITIONAL METHODS

e 50-80% reduction in required experiments

e Simultaneous optimization of multiple competing
properties

¢ Ability to incorporate sustainability metrics directly into
optimization
e C(lear visibility into property-formulation relationships

¢ Knowledge preservation and transfer across projects

and to new employees
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HOW IS THE CITRINE PLATFORM DIFFERENT?

e Chemically-aware

o Automatically translates chemical formulas and
molecular structures into extra data

¢ Works on small datasets

o Transfer learning, domain knowledge integration
and chemical featurization enable projects to start

at 20 data points
¢ No coding needed

o The platform's intuitive interface makes advanced Al
capabilities accessible to materials scientists
without requiring specialized data science

expertise.
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CITRINE®

COMPETITIVE ADVANTAGE: HOW TO WIN AT Al

ADOPTION

Companies of all sizes can leverage the Citrine Platform to gain competitive advantages in sustainable polymer development.

The key is understanding how to apply Al capabilities to your specific business context and challenges.

MEDIUM-SIZED COMPANIES

SMALL COMPANIES

Use Al to reduce research costs
and tailor products to niche
markets

e Compete with larger players by
accelerating development

cycles

e Maximize R&D efficiency with

limited resources

¢ Develop specialized
sustainable solutions for
targeted applications

Nimble decision making, test and
scale quickly, leapfrog the

competition
e Balance innovation with
pragmatic implementation

e Scale successful sustainability
initiatives rapidly
¢ (Qutpace larger competitors by

making faster decisions

LARGE COMPANIES

Leverage large datasets and

transfer learning across teams

e Maximize value from extensive
historical data

¢ Transfer knowledge across
business units and

geographies

¢ Create centers of excellence
for sustainable polymer
development

Regardless of company size, the Citrine Platform accelerates sustainable polymer development by combining Al capabilities

with domain expertise. Our decade of experience implementing Al in materials science ensures that companies can quickly

achieve tangible business results while advancing their sustainability goals.
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CITRINE®

ACCESS OUR RESOURCES: CASE STUDIES, WHITE

PAPERS & WEBINARS

Citrine provides comprehensive resources to help polymer
manufacturers deepen their understanding of Al-driven
sustainable development. Explore our collection of
downloadable materials that combine technical depth with
practical insights.

CASE STUDIES

Discover real-world examples of how leading companies

have successfully leveraged the Citrine Platform to achieve
specific sustainability goals while maintaining or improving
business performance. Download our detailed case studies

to learn from their success.
WHITE PAPERS

Access our in-depth white papers on Al applications in
polymer science, and effective implementation strategies.
These technical publications and guides offer valuable
insights for technical teams and strategic planners.

WEBINARS

Watch our on-demand webinars featuring experts discussing
the latest trends, best practices, and innovative solutions in
sustainable polymer development. Gain practical knowledge

and explore new approaches to accelerate your R&D efforts.

@ Click on the links or contact us at info@citrine.io
to request copies of these resources or to
discuss your specific sustainable polymer
development challenges.
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cITRINEE Spe

Increasing Polymer
Sustainability Using AI

CITRINEC

Improving
Chemical and Mechanical
Recycling Using Al

cITRINEE

The Value of Al in
Polymers
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CITRINE®

SUMMARY: ACCELERATING SUSTAINABLE POLYMER
DEVELOPMENT

The poly
balancin

demands and cost constraints. The Citrine Platform provides

mer industry faces unprecedented challenges in
g sustainability requirements with performance

a proven solution that enables manufacturers to navigate

these challenges successfully while creating business value.
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Al ACCELERATES SUSTAINABLE
REFORMULATION

The Citrine Platform enables polymer manufacturers

to reformulate products with sustainable inputs 50-
80% faster than traditional methods. This
acceleration is critical for meeting regulatory
deadlines, responding to market demands, and
staying ahead of competitors.

EASY PLATFORM ADOPTION

The platform is designed for materials scientists,
not data scientists. Its intuitive interface and
workflow integration ensure rapid adoption without
extensive retraining, allowing teams to quickly

extract value from Al capabilities.

EXPERIENCED IMPLEMENTATION TEAM

Citrine's team brings a decade of experience
implementing Al in polymer companies across
various segments and sizes. This expertise ensures
successful deployment and maximizes return on

investment.

© Companies using the Citrine Platform have

achieved dramatic sustainability improvements
while simultaneously reducing costs and
accelerating time-to-market. The platform
enables manufacturers to transform
sustainability challenges into competitive
advantages.

NEXT STEPS

Contact us at info@citrine.io to discuss your specific
sustainable polymer development challenges and learn how
the Citrine Platform can help you achieve your sustainability

goals while creating business value.
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