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This Week in 90 Seconds EXECUTIVE SUMMARY

Polymers & Resins: the boundary moved from
isolated claims to qualification evidence

22 English articles were reviewed independently from the Japanese edition. Ten themes are retained for management

decisions.
SIGNAL 01 | MOLECULE & FORMULATION SIGNAL 02 | MATERIAL PRODUCTION
Covestro Inaugurates Pilot Plant in US DOE Funds Protein Evolution's $3M
Leverkusen to Advance Chemical Enzyme Tech to Industrialize Polyester
Recycling of High-Performance Vulkollan® | Garment Recycling
Covestro has launched a new pilot plant in Leverkusen, The U.S. Department of Energy (DOE) has awarded Protein
Germany, to advance the chemical recycling of its Evolution $3 million to advance its enzyme technology for
high-performance polyurethane elastomer, Vulkollan. recycling post-consumer polyester garments into new fabrics.
SIGNAL 03 | PROCESSING SIGNAL 04 | COMPONENT ADOPTION

Eastman Revolutionizes Plastic Recycling: | Newly Identified Comamonas

Kingsport Molecular Recycling Facility serinivorans ATH Strain Converts Volatile
Successfully Converts Hard-to-Recycle Fatty Acids from Organic Waste
Waste into A newly identified Comamonas serinivorans ATH strain has

Eastman is revolutionizing circular manufacturing with its been shown to produce polyhydroxyalkanoates (PHA) from

molecular recycling technology, converting hard-to-recycle sterile-filtered volatile fatty acids (VFAs) derived from dark

plastic waste into high-quality recycled materials. fermentation.

DECISION

Focus this week's management attention on qualification evidence across formulation,
processing, durability and circularity. Move only when the linked evidence can be
reproduced under your own operating conditions.

THREE MANAGEMENT MOVES
1. Buyers: select applications where performance data can justify qualification effort and switching cost.

2. Suppliers: provide process windows, reliability data, traceability and recovery economics with the material.
3. Executives: track scale, price, long-term reliability, regulation, recyclability and customer qualification.

EVIDENCE DISCIPLINE
FACT states what the collected English source reports. BUSINESS READ and ACTION are editorial interpretations. UNKNOWN lists

information that the source file does not establish. A linked article is not treated as independent confirmation of every claim.
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Five Evidence Anchors SOURCE-BOUND METRICS

Five numbers or evidence anchors that require conditions

900/ SOURCE-BOUND CONDITION
0 The process is expected to recover over 90% of Vulkollan material by mass and reduce
Al

1 carbon emissions by up to two-thirds in production.

$3 o u. SOURCE-BOUND CONDITION
m | IO Department of Energy (DOE) has awarded Protein Evolution $3 million to advance its
n enzyme technology for recycling post-consumer polyester garments into new fabrics.

SOURCE-BOUND CONDITION
Carbon Fiber Recycling (CFR) has been shortlisted for the CAMX 2026 Innovation Award for
its recycled carbon fiber (rCF) technology, which achieves over 99% CO2 emission
reduction and lower costs compared to virgin PAN.

SOURCE-BOUND CONDITION
This enzyme achieved an initial breakdown of 1.4% of the foam into reusable chemicals
within three days, representing a crucial step towards the recovery and reuse of thermoset

polyurethane.

SOURCE-BOUND CONDITION
Carbon Fiber Recycling (CFR) has been shortlisted for the CAMX 2026 Innovation Award for
its recycled carbon fiber (rCF) technology, which achieves over 99% CO2 emission

reduction and lower costs compared to virgin PAN.

HOW TO USE THESE NUMBERS
Each value is shown with the condition stated in the collected English article. Do not compare values across

different test methods, device sizes, operating temperatures or commercial stages without normalizing those
conditions.

Troy Technical | Polymers & Resins | cutoff 2026-09-18 03



Where the Value Chain Moved

Where the value chain moved

Each stage combines one leading theme and one supporting theme. The report treats handoffs as evidence transfers,

not decorative arrows.

VALUE CHAIN / EVIDENCE

Molecule & Material
formulation production
P01/P06 P02/P07
Covestro has launched The U.S.

anew pilot plantin

Leverkusen, Germany,
to advance the
chemical recycling of
its high-performance.

EVIDENCE REQUIRED AT EACH HANDOFF

Processing

P03/P08

Eastman is revolutioni
zing circular
manufacturing with its
molecular recycling
technology, converting
hard-to-recycle
plastic.

Component
adoption
P04/P09

A newly identified
Comamonas serinivora
ns ATH strain has been
shown to produce
polyhydroxyalkanoate
s (PHA) from.

Recovery &
reuse

P05/P10

Carbon Fiber
Recycling (CFR) has
been shortlisted for
the CAMX 2026
Innovation Award for
its recycled carbon
fiber (rCF).

Molecule & formulation to Transfer test conditions, acceptance criteria, failure data, owner and decision date.

Material production Recheck scale, price, long-term reliability, regulation, recyclability and customer

qualification.

Material production to Processing Transfer test conditions, acceptance criteria, failure data, owner and decision date.

Recheck scale, price, long-term reliability, regulation, recyclability and customer
qualification.

Processing to Component Transfer test conditions, acceptance criteria, failure data, owner and decision date.

adoption Recheck scale, price, long-term reliability, regulation, recyclability and customer

qualification.

Component adoption to Recovery
&reuse

Transfer test conditions, acceptance criteria, failure data, owner and decision date.
Recheck scale, price, long-term reliability, regulation, recyclability and customer
qualification.

COMMON CONTROL POINT

No theme moves to a commercial commitment until a named owner has reproduced the
relevant evidence and documented scale, price, long-term reliability, regulation,
recyclability and customer qualification.
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Priority Map MATURITY / BUSINESS IMPACT

Priority map: maturity and business impact

Covestro Inaugurates Pilot Plant in
Business impact up Leverkusen to Advance Chemical
Recycling of High-Performance
Vulkollan®

US DOE Funds Protein Evolution's
$3M Enzyme Tech to Industrialize

@ Polyester Garment Recycling

PO3 Eastman Revolutionizes Plastic
Recycling: Kingsport Molecular
Recycling Facility Successfully
Converts Hard-to-Recycle Waste into

P02

Multiple supply tiers

Newly Identified Comamonas
serinivorans ATH Strain Converts
Volatile Fatty Acids from Organic
Waste

P04

PO5 Carbon Fiber Recycling Achieves
Over 99% CO2 Reduction with rCF,

Multiple customers @ @ Shortlisted for CAMX

EU to Impose Strict PFAS Limits on
Food Contact Packaging from
August 12

SUNLU and Inslogic Jointly Unveil '

POT i10' Filament Dehumidifying
Cabinet, Utilizing Molecular Sieve
Technology
@ P08 EU and US Diverge on PFAS
Regulation: EU Pursues Broad
Single use @ @ Restrictions, US Adopts

Compost-Derived CCPUR1 Enzyme
Simultaneously Degrades
Polyurethane and Nylon, Advancing '
Holy Grail' of Difficult-to-Recycle

Researchers Develop Enzyme to
Break Down Polyurethane Shoe
Foam, Marking a Key Step

Research Prototype Joint evaluation  Product adoption Scale P10

Deployment maturity right

REPRODUCIBLE POSITIONING RULE
Horizontal position uses five discrete stages: Research, Prototype, Joint evaluation, Product adoption and Scale. Vertical position

uses three impact levels: single use, multiple customers and multiple supply tiers. Bubble diameter reflects the editorial score
inherited from the weekly selection rubric.
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Priority Themes 01-02

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

P01

A11 | Molecule & formulation | Product adoption

FACT
Covestro has launched a new pilot plant in Leverkusen,

Germany, to advance the chemical recycling of its
high-performance polyurethane elastomer, Vulkollan. This
facility aims to scale an innovative recycling process from
lab to semi-industrial scale, targeting products like forklift
wheels and railway buffers. The process is expected to
recover over 90% of Vulkollan material by mass and reduce
carbon emissions by up to two-thirds in production.

WHY IT MATTERS

The decision relevance is qualification evidence across
formulation, processing, durability and circularity. The
signal should be tested at the application and

EDITORIAL SCORE 22/25 | MATURITY 4/5 | IMPACT 2/3

operating-system level, not accepted from a headline alone.

Covestro Inaugurates Pilot Plant in Leverkusen to Advance Chemical Recycling
of High-Performance Vulkollan®

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, provide process windows,
reliability data, traceability and recovery economics with
the material.

ACTION
Within 30 days, select applications where performance data

can justify qualification effort and switching cost; record the
evidence and owner against PO1.

UNKNOWN

Still unproven or incompletely stated: scale, price,
long-term reliability, regulation, recyclability and customer
qualification.

P02 .
Garment Recycling

A13 | Material production | Product adoption

FACT
The U.S. Department of Energy (DOE) has awarded Protein

Evolution $3 million to advance its enzyme technology for
recycling post-consumer polyester garments into new
fabrics. This initiative aims to scale PET-degrading enzymes
forindustrial application and integrate them into
commercially viable manufacturing lines. The project is
critical for increasing the supply of recycled polyester from
textile waste, which currently accounts for less than 1% of
total recycled polyester production.

WHY IT MATTERS

The decision relevance is qualification evidence across
formulation, processing, durability and circularity. The
signal should be tested at the application and

EDITORIAL SCORE 21/25 | MATURITY 4/5 | IMPACT 3/3

operating-system level, not accepted from a headline alone.

US DOE Funds Protein Evolution's $3M Enzyme Tech to Industrialize Polyester

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, provide process windows,
reliability data, traceability and recovery economics with
the material.

ACTION
Within 30 days, select applications where performance data

can justify qualification effort and switching cost; record the
evidence and owner against P02.

UNKNOWN

Still unproven or incompletely stated: scale, price,
long-term reliability, regulation, recyclability and customer
qualification.
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Priority Themes 03-04

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

Al17 | Processing | Product adoption

FACT
Eastman is revolutionizing circular manufacturing with its

molecular recycling technology, converting hard-to-recycle
plastic waste into high-quality recycled materials. Their
flagship molecular recycling facility in Kingsport is operating
successfully, demonstrating improved yields and reliability.
WHY IT MATTERS

The decision relevance is qualification evidence across
formulation, processing, durability and circularity. The
signal should be tested at the application and
operating-system level, not accepted from a headline alone.

EDITORIAL SCORE 21/25 | MATURITY 4/5 | IMPACT 3/3

Eastman Revolutionizes Plastic Recycling: Kingsport Molecular Recycling
Facility Successfully Converts Hard-to-Recycle Waste into

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, provide process windows,
reliability data, traceability and recovery economics with
the material.

ACTION
Within 30 days, select applications where performance data

can justify qualification effort and switching cost; record the
evidence and owner against P03.

UNKNOWN

Still unproven or incompletely stated: scale, price,
long-term reliability, regulation, recyclability and customer
qualification.

A15 | Component adoption | Product adoption

Acids from Organic Waste

FACT
A newly identified Comamonas serinivorans ATH strain has

been shown to produce polyhydroxyalkanoates (PHA) from
sterile-filtered volatile fatty acids (VFAs) derived from dark
fermentation. This research highlights the potential to link
organic waste valorization with bioplastic production via
microbial conversion to biodegradable PHA.

WHY IT MATTERS

The decision relevance is qualification evidence across
formulation, processing, durability and circularity. The
signal should be tested at the application and
operating-system level, not accepted from a headline alone.

EDITORIAL SCORE 21/25 | MATURITY 4/5 | IMPACT 1/3

Newly Identified Comamonas serinivorans ATH Strain Converts Volatile Fatty

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, provide process windows,
reliability data, traceability and recovery economics with
the material.

ACTION
Within 30 days, select applications where performance data

can justify qualification effort and switching cost; record the
evidence and owner against P04.

UNKNOWN

Still unproven or incompletely stated: scale, price,
long-term reliability, regulation, recyclability and customer
qualification.
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Priority Themes 05-06

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

&0 for CAMX

A22 | Recovery & reuse | Product adoption

FACT
Carbon Fiber Recycling (CFR) has been shortlisted for the

CAMX 2026 Innovation Award for its recycled carbon fiber
(rCF) technology, which achieves over 99% CO2 emission
reduction and lower costs compared to virgin PAN carbon
fiber production. CFR offers a diverse commercial product
line, including rCF microfibers for concrete, 6mm rCF for
composites and coatings, and milled rCF for compounding
and 3D printing.

WHY IT MATTERS

The decision relevance is qualification evidence across
formulation, processing, durability and circularity. The
signal should be tested at the application and
operating-system level, not accepted from a headline alone.

EDITORIAL SCORE 20/25 | MATURITY 4/5 | IMPACT 1/3

Carbon Fiber Recycling Achieves Over 99% CO2 Reduction with rCF, Shortlisted

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, provide process windows,
reliability data, traceability and recovery economics with
the material.

ACTION
Within 30 days, select applications where performance data

can justify qualification effort and switching cost; record the
evidence and owner against P05.

UNKNOWN

Still unproven or incompletely stated: scale, price,
long-term reliability, regulation, recyclability and customer
qualification.

A16 | Molecule & formulation | Product adoption

FACT
The EU's Waste Expert Group has confirmed strict PFAS

limits for food contact packaging will apply from August 12,
2026, marking a critical step for consumer protection.
Effective implementation, however, faces urgent challenges
in developing harmonized testing methods and increasing
laboratory capacity. A dedicated PFAS task force is actively
working on establishing common sampling and testing
protocols to ensure smooth regulatory rollout and minimize
market disruption.

WHY IT MATTERS

The decision relevance is qualification evidence across
formulation, processing, durability and circularity. The
signal should be tested at the application and
operating-system level, not accepted from a headline alone.

EDITORIAL SCORE 20/25 | MATURITY 4/5 | IMPACT 2/3

“ EU to Impose Strict PFAS Limits on Food Contact Packaging from August 12

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, provide process windows,
reliability data, traceability and recovery economics with
the material.

ACTION
Within 30 days, select applications where performance data

can justify qualification effort and switching cost; record the
evidence and owner against P06.

UNKNOWN

Still unproven or incompletely stated: scale, price,
long-term reliability, regulation, recyclability and customer
qualification.
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Priority Themes 07-08

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

A05 | Material production | Product adoption

FACT
SUNLU, in collaboration with Inslogic, launched the 'i10

Filament Dehumidifying Cabinet,' an essential tool for
maintaining 3D printing filament quality. This product
incorporates advanced molecular sieve dehumidification
technology to keep highly hygroscopic filaments such as
Nylon, PVA, and TPU in optimal dry conditions.

WHY IT MATTERS

The decision relevance is qualification evidence across
formulation, processing, durability and circularity. The
signal should be tested at the application and

EDITORIAL SCORE 20/25 | MATURITY 4/5 | IMPACT 1/3

operating-system level, not accepted from a headline alone.

SUNLU and Inslogic Jointly Unveil 'i10' Filament Dehumidifying Cabinet,
Utilizing Molecular Sieve Technology

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, provide process windows,
reliability data, traceability and recovery economics with
the material.

ACTION
Within 30 days, select applications where performance data

can justify qualification effort and switching cost; record the
evidence and owner against P07.

UNKNOWN

Still unproven or incompletely stated: scale, price,
long-term reliability, regulation, recyclability and customer
qualification.

P08
Adopts

A09 | Processing | Research

FACT
Regulatory approaches to PFAS (per- and polyfluoroalkyl

substances) are significantly diverging between the
European Union (EU) and the United States, creating
considerable implications for industries, particularly
semiconductors. The EU is moving towards a
comprehensive ban on nearly all PFAS substances,
commencing with restrictions on PFAS-containing
firefighting foams in October 2026, while the US maintains a
more fragmented, substance-specific regulatory stance.

WHY IT MATTERS

The decision relevance is qualification evidence across
formulation, processing, durability and circularity. The
signal should be tested at the application and

EDITORIAL SCORE 20/25 | MATURITY 1/5 | IMPACT 3/3

operating-system level, not accepted from a headline alone.

EU and US Diverge on PFAS Regulation: EU Pursues Broad Restrictions, US

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, provide process windows,
reliability data, traceability and recovery economics with
the material.

ACTION
Within 30 days, select applications where performance data

can justify qualification effort and switching cost; record the
evidence and owner against P08.

UNKNOWN

Still unproven or incompletely stated: scale, price,
long-term reliability, regulation, recyclability and customer
qualification.
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Priority Themes 09-10

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

A14 | Component adoption | Joint evaluation

FACT
Researchers have discovered CCPUR1, a plastic-eating

enzyme from compost capable of simultaneously degrading
both polyurethane and nylon, marking a significant step
towards a 'holy grail' solution for these hard-to-recycle
plastics. While not yet optimized for industrial speeds,
CCPURL1's unique binding sites and durability position it to
revolutionize future recycling technologies. This
breakthrough is crucial for developing sustainable strategies
against complex plastic waste.

WHY IT MATTERS

The decision relevance is qualification evidence across
formulation, processing, durability and circularity. The
signal should be tested at the application and
operating-system level, not accepted from a headline alone.

EDITORIAL SCORE 20/25 | MATURITY 3/5 | IMPACT 1/3

Compost-Derived CCPUR1 Enzyme Simultaneously Degrades Polyurethane and
Nylon, Advancing 'Holy Grail' of Difficult-to-Recycle

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, provide process windows,
reliability data, traceability and recovery economics with
the material.

ACTION
Within 30 days, select applications where performance data

can justify qualification effort and switching cost; record the
evidence and owner against P09.

UNKNOWN

Still unproven or incompletely stated: scale, price,
long-term reliability, regulation, recyclability and customer
qualification.

A12 | Recovery & reuse | Pilot

Marking a Key Step

FACT
Researchers have developed an enzyme capable of

degrading polyurethane shoe foam, one of the most
challenging plastics to recycle. This enzyme achieved an
initial breakdown of 1.4% of the foam into reusable
chemicals within three days, representing a crucial step
towards the recovery and reuse of thermoset polyurethane.
This breakthrough offers a potential new solution to the
global polyurethane waste problem, with 22 million tons
produced annually.

WHY IT MATTERS

The decision relevance is qualification evidence across
formulation, processing, durability and circularity. The
signal should be tested at the application and
operating-system level, not accepted from a headline alone.

EDITORIAL SCORE 20/25 | MATURITY 2/5 | IMPACT 2/3

Researchers Develop Enzyme to Break Down Polyurethane Shoe Foam,

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, provide process windows,
reliability data, traceability and recovery economics with
the material.

ACTION
Within 30 days, select applications where performance data

can justify qualification effort and switching cost; record the
evidence and owner against P10.

UNKNOWN

Still unproven or incompletely stated: scale, price,
long-term reliability, regulation, recyclability and customer
qualification.
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OWNERS / GATES / DELIVERABLES

Playbook and Roadmap

Playbook and 0-5 year roadmap

STAKEHOLDER NOW | 0-30 DAYS NEXT | 1-12 MONTHS LATER | 1-5 YEARS

Build a portfolio and

Operating companies select applications where Run production-like

performance data can qualification with explicit architecture that can

justify qualification effort acceptance and stop absorb technology and

and switching cost criteria. supplier changes.

Materials, equipment and provide process windows, Create shared reliability, Standardize interfaces,

technology suppliers reliability data, process-window and traceability, lifecycle

traceability and recovery failure-analysis data with support and recovery

economics with the customers. services.

material

Trading, investment and Map scale, price, Contract for capacity, Diversify regional,

legal teams long-term reliability, quality, change notice, technical and customer
regulation, recyclability liability, alternatives and concentration risk.
and customer qualification.  exit.
ROADMAP

NOW | 0-30 DAYS

Evidence ledger
Owner: Strategy + quality

owner

Deliverable: claim, source, condition,

NOW | 0-30 DAYS
Risk screen

Owner: Procurement + legal
Deliverable: unknowns, alternatives,

stop

NEXT | 1-12 MONTHS
Joint qualification

Owner: R&D + supplier
Deliverable: process window and

failure data

NEXT | 1-12 MONTHS
Commercial gate

Owner: Business + finance
Deliverable: unit economics and

capacity

LATER | 1-5 YEARS
Platform strategy

Owner: Executive team
Deliverable: portfolio and interface

roadmap

LATER | 1-5 YEARS
Service layer

Owner: Operations + channel
Deliverable: monitoring, maintenance

and recovery

GO/ NO-GO GATES

GATE OWNER REQUIRED EVIDENCE NO-GO CONDITION

G1 Evidence Quality Source, test conditions and reproducibility No traceable evidence

G2 Integration R&D Interface, process window and failure analysis Cannot meet system
conditions

G3 Commercial Business Capacity, total cost, contract and alternatives Economics or supply cannot
be supported

G4 Lifecycle Operations Monitoring, maintenance, change notice and exit No accountable operating

plan
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Analyzed Articles 1/2

ANALYZED ARTICLES | ITEMS 01-11

Every title and URL is displayed in full. URLs wrap without shortening and remain clickable. A verified-reference label means the

translated HTML did not retain its original source URL.

“ FULL ARTICLE TITLE FULL SOURCE / VERIFIED REFERENCE URL - CLICKABLE

A01

A02

AO3

A04

A05

A06

AO07

A08

A09

Al0

All

Sumitomo Chemical and Gutenberg Co-develop High Thermal
Conductivity, Aluminum-Strength LCP Filament for FFF 3D
Printers; Sample Provision Expected in 2026

Huntsman Polyurethanes Reinforces Global Leadership in
MDI-Based Polyurethanes, Contributing to Automotive
Lightweighting and Extended Product Lifecycles

Apple Introduces Groundbreaking Multi-Layer Custom
Photoresist 3D Printing to Eliminate Undulations in Foldable
iPhone 'Duo’

Dental 3D Printers Recommended for Rapid In-Office
Production of Guides, Models, and Temporaries Using
Photoresist Resins, According to GlobalDentex Checklist

SUNLU and Inslogic Jointly Unveil 'i10' Filament
Dehumidifying Cabinet, Utilizing Molecular Sieve Technology
for Highly Hygroscopic Filaments like Nylon, PVA, and TPU

Samsung Patents Wearable Electronic Device with Polarizing
Structure Featuring Sub-10X107-6/°C Thermal Expansion
Layer

Suzhou Shincell Develops High-Strength Microcellular
FR-MPP10 Sheet for Battery Sealing and REACH-Compliant
TPU Foam

Plastic Dielectric Films Market to Reach $3.62 Billion by 2034,
Driven by Polypropylene (Prismane Consulting)

EU and US Diverge on PFAS Regulation: EU Pursues Broad
Restrictions, US Adopts Fragmented Approach Impacting
Semiconductor Industry

US States Divided on PFAS Regulation: California Governor
Rejects Bill Lacking Fluoropolymer Exemption Amid Debate
on 'Forever Chemicals'

Covestro Inaugurates Pilot Plant in Leverkusen to Advance
Chemical Recycling of High-Performance Vulkollan®
Elastomers, Targeting 90% Mass Recovery and 66% Carbon
Reduction
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FULL TITLES / FULL SOURCE URLS

https://www.adsalecprj.com/en/news/article_details/89722.html

https://www.huntsman.com/about/polyurethanes

https://finance.biggo.com/news/14fd3913-2ad4-4477-9373-9244f6c2f07b

https://www.globaldentex.com/knowledge/chairside-dental-equipment-
material-checklist.html

https://www.sunlu.com/spa/blogs/57

https://patent.nweon.com/44797

https://www.shincellfoam.com/

https://prismaneconsulting.com/report-details/plastic-dielectric-films-m
arket?from=request_sample

https://www.indianchemicalnews.com/regulatory/pfas-regulations-split
-eu-us-as-forever-chemicals-face-growing-scrutiny-31912

https://www.acsh.org/news/2026/09/17/pfas-hysteria-continues-spread-
50341

https://www.indianchemicalnews.com/recycling/covestro-opens-pilot-p
lant-to-advance-chemical-recycling-of-high-performance-elastomers-31
925
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Analyzed Articles 2/2

ANALYZED ARTICLES | ITEMS 12-22

Every title and URL is displayed in full. URLs wrap without shortening and remain clickable. A verified-reference label means the

translated HTML did not retain its original source URL.

“ FULL ARTICLE TITLE FULL SOURCE / VERIFIED REFERENCE URL - CLICKABLE

Al12

Al3

Al4

Al5

Al6

Al7

Al8

A19

A20

A22

Researchers Develop Enzyme to Break Down Polyurethane
Shoe Foam, Marking a Key Step Towards Recycling
Challenging Thermoset Plastics

US DOE Funds Protein Evolution's $3M Enzyme Tech to
Industrialize Polyester Garment Recycling

Compost-Derived CCPUR1 Enzyme Simultaneously Degrades
Polyurethane and Nylon, Advancing 'Holy Grail' of
Difficult-to-Recycle Plastics

Newly Identified Comamonas serinivorans ATH Strain
Converts Volatile Fatty Acids from Organic Waste into PHA
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#01 Sumitomo Chemical and Gutenberg Co-develop
High Thermal Conductivity, Aluminum-Strength LCP
Filament for FFF 3D Printers; Sample Provision
Expected in 2026

Published September 10, 2026  Sumitomo Chemical Japan

| OVERVIEW

Sumitomo Chemical and Gutenberg have jointly developed an innovative Liquid
Crystal Polymer (LCP) filament and molding technology for Fused Filament
Fabrication (FFF) 3D printers, achieving high thermal conductivity and strength
comparable to aluminum alloys. This breakthrough enables the creation of complex,
lightweight structures that are challenging with injection molding. Targeting
applications in semiconductor manufacturing, humanoid robotics,
telecommunications, and next-generation mobility like eVTOLs, sample provision is
slated to begin in 2026.



| IN DEPTH

Key Findings

Sumitomo Chemical and Gutenberg Co. have successfully co-developed an advanced
Liquid Crystal Polymer (LCP) filament and associated molding technology for Fused
Filament Fabrication (FFF) 3D printers. This innovation delivers exceptional thermal
conductivity and mechanical strength on par with aluminum alloys, enabling the 3D
printing of complex geometries that are difficult to achieve with conventional injection

molding, all while maintaining lightweight properties.

Technical / Clinical Details

The newly developed LCP filament exhibits remarkable high thermal conductivity,
making it highly promising for thermal management applications in electronic
components. Its mechanical strength, equivalent to that of aluminum alloys, also
positions it for use in structural components. As an FFF material, it leverages the
inherent properties of LCP—including high strength, superior heat resistance, and low
water absorption—to facilitate precise and intricate 3D printing. This technology
eliminates the need for molds typically associated with injection molding, significantly
increasing design freedom and catering to diverse needs from rapid prototyping to low-

volume production.

Background & Context

Sectors such as semiconductors, robotics, and next-generation mobility are increasingly
demanding improved heat dissipation, lightweighting, and the integrated manufacturing
of complex parts. Traditional materials and manufacturing processes often fall short of
these requirements. The convergence of high-performance polymer materials and
additive manufacturing offers a compelling solution. LCPs are renowned for their
excellent electrical properties and thermal stability as super engineering plastics, but
their processability via FFF has been a challenge; this joint development represents a

significant overcoming of that barrier.



Strategic Significance & Outlook

Sumitomo Chemical and Gutenberg plan to aggressively deploy this innovative LCP
filament into critical application areas including peripheral components for semiconductor
manufacturing, humanoid robot parts, advanced telecommunication devices, and next-
generation mobility solutions like electric Vertical Take-Off and Landing (eVTOL) aircraft.
The commencement of sample provision in 2026 marks a crucial milestone set to
accelerate new product development in these cutting-edge industries. This material is
poised to significantly contribute to performance enhancement, energy efficiency, and
manufacturing process optimization, potentially transforming industrial structures

globally.

Source: https://www.adsalecprj.com/en/news/article_details/89722.html
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#02 Huntsman Polyurethanes Reinforces Global
Leadership in MDI-Based Polyurethanes, Contributing
to Automotive Lightweighting and Extended Product
Lifecycles

Published September 10, 2026 Huntsman Corporation (HUN) USA

| OVERVIEW

Huntsman Polyurethanes is a global leader in MDI-based polyurethane
manufacturing, serving over 3,000 customers worldwide with highly versatile polymer
solutions. Polyurethanes are utilized in a broad spectrum of products, including rigid
and flexible foams, thermoplastic polyurethanes (TPU), coatings, adhesives,
sealants, and elastomers. The company's innovations enhance fuel efficiency through
automotive lightweighting and extend product life via protective coatings and TPUs,

addressing diverse modern societal needs.



| IN DEPTH

Key Findings

Huntsman Polyurethanes stands as a global leader in the production of MDI (methylene
diphenyl diisocyanate)-based polyurethanes, delivering innovative solutions to over
3,000 diverse customers worldwide. The company's polyurethane materials play a
crucial role across a broad spectrum of industries, including automotive, construction,

appliances, and footwear, owing to their exceptional versatility.

Technical / Clinical Details

Polyurethane is an incredibly versatile polymer that can be processed into a wide array
of products, such as rigid foams, flexible foams, thermoplastic polyurethanes (TPU),
coatings, adhesives, sealants, and elastomers. Huntsman's MDI-based polyurethanes
impart superior mechanical strength, durability, insulation properties, elasticity, and
abrasion resistance to these various applications. For instance, rigid foams offer high
thermal insulation, contributing to improved energy efficiency in buildings. TPUs aid in
automotive lightweighting, directly enhancing fuel efficiency. Furthermore, Huntsman's
coatings and TPU products protect the surfaces of numerous goods, significantly
extending their lifespan and thereby contributing to resource conservation and

sustainability.

Background & Context

Since its development in Germany in 1937, polyurethane has become an indispensable
material globally due to its outstanding performance and versatility. MDI-based
polyurethanes, in particular, are recognized for their advantages in a wide range of
applications, including foams, elastomers, adhesives, and coatings. In recent years,
growing environmental consciousness has driven strong demands for lightweighting in
the automotive industry to improve fuel economy, and for extending product lifespans to
reduce waste. Polyurethane suppliers like Huntsman are directly contributing to solving

these societal and industrial challenges.



Strategic Significance & Outlook

Huntsman Polyurethanes is committed to continuous technological innovation in MDI-
based polyurethanes to meet evolving customer needs. The company will likely focus on
developing high-performance, environmentally friendly products, potentially increasing
its offerings of bio-based polyurethanes and recyclable solutions. Amid megatrends such
as automotive electrification, the proliferation of energy-efficient buildings, and rising
demand for durable consumer goods, Huntsman's polyurethanes are expected to grow
in importance, expanding their role as foundational materials supporting the

development of various industries.

Source: https://www.huntsman.com/about/polyurethanes
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#03 Apple Introduces Groundbreaking Multi-Layer
Custom Photoresist 3D Printing to Eliminate
Undulations in Foldable iPhone 'Duo’

Published September 10, 2026 BigGo Finance USA
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| OVERVIEW

Apple has integrated an innovative manufacturing technique for its upcoming foldable
iPhone 'Duo,' employing 3D printing of up to 25 layers of custom photoresist to
eliminate surface undulations. This process is coupled with a selective assembly
method using Al algorithms to match each hinge with the most compatible device
body. This highly unconventional approach, which involves printing different resin
thicknesses at specific locations based on individual unit measurements, promises to
dramatically enhance the quality and durability of foldable devices in mass

production.



| IN DEPTH

Key Findings

Apple has introduced a groundbreaking manufacturing technology for its forthcoming
foldable iPhone, dubbed 'Duo.' This innovative process involves precisely 3D printing up
to 25 layers of a custom photoresist material to entirely eliminate any potential surface
undulations or ripples in the device's folding mechanism. This represents an
unprecedented approach in the mass production of complex mechanical components
and holds the potential to dramatically enhance the quality and durability of foldable

devices.

Technical / Clinical Details

The manufacturing process comprises two critical elements. First is the ability to 3D print
multiple layers (up to 25) of a custom photoresist. Photoresist, typically a light-sensitive
resin used for creating intricate patterns in semiconductor manufacturing, has been
ingeniously applied by Apple for additive manufacturing to fill microscopic surface
irregularities with sub-millimeter precision. Second is the 'selective assembly' process,
powered by Al algorithms. This involves the Al analyzing and selecting the most
compatible device body for each individual hinge. Furthermore, each manufacturing unit
is individually measured, and based on these precise measurements, varying
thicknesses of resin are printed at specific, different locations on the device. While such
highly customized, individualized manufacturing approaches are very unconventional for
mass production lines, Apple aims to maximize both the durability and aesthetic appeal

of the foldable device's hinge section through this method.

Background & Context

The foldable smartphone market is growing, but issues surrounding hinge durability and
display creases have long been consumer concerns. Traditional manufacturing methods
have found it exceedingly difficult to achieve a perfectly smooth folding surface due to
component tolerances and material properties. Apple's new technology offers an
innovative solution to these fundamental challenges through individually optimized,
precise material layering. This pushes the boundaries of manufacturing technology,
showcasing Apple's commitment to achieving high-precision assembly and material

customization at scale.



Strategic Significance & Outlook

Apple's adoption of this custom photoresist 3D printing technology for the foldable
iPhone 'Duo’ could redefine quality standards for foldable devices. Should this
technology prove successful, similar precision manufacturing approaches might
proliferate among other foldable device manufacturers. Furthermore, the fusion of Al with
precise material layering techniques represents a technological advancement with broad
implications, applicable not only to the electronics industry but also to other fields
demanding high precision, such as medical devices and aerospace components. This is
expected to accelerate the development of more durable and aesthetically superior next-

generation devices.

Source: https://finance.biggo.com/news/14fd3913-2ad4-4477-9373-9244f6¢c2f07b
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#04 Dental 3D Printers Recommended for Rapid In-
Office Production of Guides, Models, and Temporaries

Using Photoresist Resins, According to GlobalDentex
Checklist

Published September 10, 2026  GlobalDentex USA

| OVERVIEW

GlobalDentex's new checklist for chairside dental equipment highlights dental 3D
printers using photoresist resins as highly effective tools for rapid in-office fabrication
of surgical guides, diagnostic models, and temporary restorations. The
recommendation specifies that these printed products are most useful for auxiliary or
temporary applications, rather than definitive load-bearing restorations. This
integration of 3D printing is expected to streamline treatment processes and enhance

the patient experience.



| IN DEPTH

Key Findings

In its recently released checklist for chairside dental equipment and materials,
GlobalDentex emphasized the significant utility of dental 3D printers, particularly for the
rapid in-office fabrication of surgical guides, diagnostic models, and temporary
restorations using photoresist resins. This technology holds substantial potential to

improve the efficiency of dental treatment workflows.

Technical / Clinical Details

Dental 3D printers are rapidly becoming indispensable tools in the digital dentistry
workflow. Photoresist resin, a liquid polymer that hardens upon exposure to light,
enables high-resolution printing in dental 3D printers, especially those utilizing SLA
(Stereolithography) or DLP (Digital Light Processing) technologies. This allows for the
swift production of customized items—such as surgical guides for enhanced implant
placement precision, diagnostic models for occlusion analysis and patient education,
and temporary crowns or bridges for interim restorations—directly from patient scan data
within the clinic. This capability significantly reduces turnaround times by minimizing
reliance on external labs. However, the report explicitly states that 3D printed products
made with photoresist resins are primarily suited for auxiliary applications like guides,
models, and temporaries, and not for definitive, load-bearing restorations (e.g.,

permanent crowns or bridges).

Background & Context

The dental industry is undergoing rapid digitalization, with intraoral scanners, CAD/CAM
systems, and 3D printers becoming key drivers for improving the quality and efficiency of
clinical practice. Integrating chairside 3D printers offers considerable advantages,
particularly in implantology and orthodontics, by enabling immediate, customized
appliance fabrication. This leads to reduced patient waiting times, increased flexibility in
treatment planning, and enhanced capability for urgent cases. Advances in photoresist

resins further elevate the precision and reliability of these applications.



Strategic Significance & Outlook

The technology of dental 3D printers and photoresist resins is expected to continue its
evolution. In the future, the development of more durable and biocompatible resins may
expand their applicability to definitive load-bearing restorations. Furthermore, the
integration of Al for automated design and optimization of printing processes could
enable even faster and more precise fabrication. This will empower dental clinics to
complete more treatments in-house, offering patients quicker and more personalized
dental care. The widespread adoption of digital dentistry is poised to significantly

improve both the accessibility and quality of dental healthcare.

Source: https://www.globaldentex.com/knowledge/chairside-dental-equipment-material-checklist.html
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#05 SUNLU and Inslogic Jointly Unveil 'i10' Filament
Dehumidifying Cabinet, Utilizing Molecular Sieve

Technology for Highly Hygroscopic Filaments like
Nylon, PVA, and TPU

Published September 11, 2026 SUNLU China
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| OVERVIEW

SUNLU, in collaboration with Inslogic, launched the 'i10 Filament Dehumidifying
Cabinet," an essential tool for maintaining 3D printing filament quality. This product
incorporates advanced molecular sieve dehumidification technology to keep highly
hygroscopic filaments such as Nylon, PVA, and TPU in optimal dry conditions.
Featuring large capacity, a sealed design, low energy consumption, quiet operation,
and multiple safety protections, it addresses issues of print degradation due to

moisture absorption, contributing to consistent, high-quality 3D printing results.



| IN DEPTH

Key Findings

SUNLU, in collaboration with Inslogic, has announced the release of the 'i10 Filament
Dehumidifying Cabinet,' an innovative solution designed to address a critical challenge
in 3D printing filament storage. This product utilizes advanced molecular sieve
dehumidification technology to maintain ideal dry conditions for highly hygroscopic
filaments, including Nylon, PVA, and TPU.

Technical / Clinical Details

The i10 Filament Dehumidifying Cabinet offers a more efficient and reliable method for
removing moisture from filaments compared to conventional drying techniques.
Molecular sieves selectively adsorb and remove water molecules based on their specific
size, effectively extracting even trace moisture from within the filament material. Key

features include:

¢ Molecular Sieve Dehumidification Technology: Provides high moisture absorption
capacity and regenerability, ensuring a stable dry environment over extended

periods.

» Large-Capacity Storage: Accommodates multiple flament spools simultaneously,

suitable for large projects or diverse material usage.

o Sealed Design: Effectively prevents external moisture ingress, prolonging the dry

state of the filaments.

e Low Energy Consumption: Offers economical operation while minimizing

environmental impact.

* Quiet Operation: Suitable for use in office or laboratory environments without

causing noise disturbance.

o Multiple Safety Protection Features: Designed with safeguards such as overheat

and overload protection for secure usage.

These features effectively prevent print quality degradation (e.g., bubbling, layer
delamination, surface roughness) caused by moisture absorption in filaments,

consistently yielding high-quality printed objects.



Background & Context

In 3D printing, particularly FDM/FFF (Fused Deposition Modeling/Fused Filament
Fabrication), filament moisture absorption has long been a primary cause of quality
issues. Many polymer materials, such as Nylon (polyamide), PVA (polyvinyl alcohol), and
TPU (thermoplastic polyurethane), are highly hygroscopic, readily absorbing moisture
from the air. When damp, these materials can thermally degrade during printing, leading
to bubbling, reduced layer adhesion, and compromised part strength and aesthetics.
This problem is particularly severe in industrial applications and the manufacturing of

precision components, driving a strong demand for reliable dehumidification solutions.

Strategic Significance & Outlook

The introduction of the i10 Filament Dehumidifying Cabinet provides a practical and
effective solution to a common challenge faced by 3D printing users. This technology will
facilitate easier use of highly hygroscopic, high-performance filaments, thereby
expanding the application of 3D printing in fields requiring stringent quality control, such
as aerospace, automotive, and medical industries. SUNLU and Inslogic are expected to
continue contributing to the maturation of the entire 3D printing ecosystem by developing
such user-friendly and high-performance peripheral devices, creating an environment

where more users can achieve high-quality prints.

Source: https://www.sunlu.com/spa/blogs/57
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#06 Samsung Patents Wearable Electronic Device with
Polarizing Structure Featuring Sub-10x10%-6/°C
Thermal Expansion Layer

Published September 10, 2026 Samsung South Korea

| OVERVIEW

Samsung has filed a patent for a wearable electronic device incorporating a
polarizing structure, notably featuring a layer with a thermal expansion coefficient
(CTE) below 10x10%-6/°C. This extremely low CTE is crucial for maintaining
dimensional stability and optical performance in compact, high-performance
electronics. The innovation addresses thermal stress issues caused by temperature

fluctuations, enhancing long-term reliability for advanced wearable technologies.



| IN DEPTH

Key Findings

Samsung has filed a patent for an innovative wearable electronic device that integrates a
polarizing structure, prominently featuring a specific optical layer (Layer 406) engineered
with a remarkably low coefficient of thermal expansion (CTE) of less than 10x10-6/°C.
This advancement is pivotal for overcoming dimensional stability challenges in
miniaturized, high-performance electronic devices. By mitigating thermal stress caused
by temperature variations, this technology promises enhanced long-term reliability and

superior optical performance, particularly for precision-demanding wearable applications.

Technical Details

The patented wearable electronic device comprises multiple layers, including optical
components such as displays and sensors, with Layer 406 forming part of the polarizing
structure. The low CTE material technology applied to this layer represents a significant
improvement over common organic materials, which typically exhibit CTEs ranging from
tens to hundreds of 10#-6/°C. A reduced CTE minimizes stress and distortion between
layers when the device heats and cools due to environmental changes or self-generated
heat. This reduction in thermal mismatch prevents optical misalignment, display quality
degradation, and potential structural damage, thereby extending product lifespan and

improving overall user experience.

Background & Context

As wearable electronic devices continue to shrink and become more sophisticated,
thermal management and dimensional stability of internal components have emerged as
critical design challenges. For devices incorporating optical systems like displays,
cameras, and sensors, even minor thermal expansion can severely impact performance.
Traditional materials often lead to thermal distortions that degrade optical performance
and increase failure rates. Samsung's patent offers a direct solution to these challenges,
positioning it as a key enabler for developing next-generation wearable devices that

require high-precision optical components.



Strategic Significance & Outlook

This low-CTE material technology holds potential applications beyond wearables,
including smartphones, VR/AR devices, and automotive displays. It is particularly crucial
for devices featuring high-resolution displays and complex optical modules, serving as a
foundational technology for ensuring long-term reliability and high performance.
Samsung's patent signifies a vital step towards realizing more robust and advanced
electronic devices through the convergence of material science and electronics
engineering, and it is expected to play a significant role in establishing a competitive

edge in future product development.

Source: https://patent.nweon.com/44797
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#07 Suzhou Shincell Develops High-Strength

Microcellular FR-MPP10 Sheet for Battery Sealing and
REACH-Compliant TPU Foam

Published September 10, 2026  Suzhou Shincell New Material Co., Ltd China

| OVERVIEW

Suzhou Shincell New Material Co., Ltd has engineered a high-strength microcellular
FR-MPP10 sheet, ideal for battery housing sealing and protection, exhibiting superior
compression set characteristics. Concurrently, their supercritical fluid foamed TPU
has been confirmed as an environmentally friendly material, free from 201 hazardous
substances and compliant with REACH testing. These innovations address critical

needs for safety and sustainability in advanced electronics and energy storage

applications.



| IN DEPTH

Key Findings

Suzhou Shincell New Material Co., Ltd has introduced an innovative portfolio of high-
strength microcellular foam materials. Prominently featured is the FR-MPP10 sheet,
specifically designed for battery housing sealing and protection, which demonstrates
exceptional compression deformation properties to meet stringent safety requirements.
Furthermore, the company's supercritical fluid foamed TPU (Thermoplastic
Polyurethane) has been certified as an environmentally friendly material, passing
REACH tests with no detection of 201 hazardous substances, thereby establishing its

position as a sustainable solution.

Technical Details

The FR-MPP10 sheet is a high-strength, microcellular foamed polymer material that
excels in battery module and pack sealing applications. Its superior compression set
performance ensures long-term sealing effectiveness and provides excellent cushioning
against external impacts and vibrations. This significantly reduces the risk of thermal
runaway and moisture ingress in EVs (Electric Vehicles) and ESS (Energy Storage
Systems), contributing to enhanced safety and reliability. The supercritical fluid foamed
TPU, utilizing a physical foaming technique, minimizes the generation of harmful
substances typically associated with chemical blowing agents, thus reducing
environmental impact. This TPU meets the rigorous standards of REACH regulations,
with 201 hazardous substances undetected, making it suitable for consumer products

and medical devices where direct human contact is possible.

Background & Context

In modern industries, particularly electronics and new energy vehicles, high performance
and miniaturization are rapidly advancing, yet safety and environmental considerations
remain paramount. While battery technology has evolved remarkably, its thermal
management and sealing are critically important. Moreover, global regulations on
chemical substances in products, such as Europe's REACH regulation, are becoming
increasingly stringent, compelling manufacturers to adopt cleaner and safer materials.
Suzhou Shincell's new products directly address these market needs, balancing

technological innovation with environmental regulatory compliance.



Strategic Significance & Outlook

The FR-MPP10 sheet is expected to be adopted in a wide range of high-reliability
applications, including EV battery packs and waterproof/dustproof seals for portable
electronic devices. Concurrently, the environmentally friendly supercritical fluid foamed
TPU is poised to create significant market opportunities as an alternative to traditional
materials in sectors prioritizing sustainability and safety, such as sports equipment,
footwear, and medical cushioning. These materials from Suzhou Shincell are projected
to play a crucial role in future product development by achieving an optimal balance of

safety, performance, and environmental impact reduction.

Source: https://www.shincellfoam.com/
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#08 EU and US Diverge on PFAS Regulation: EU
Pursues Broad Restrictions, US Adopts Fragmented
Approach Impacting Semiconductor Industry

Published September 16, 2026 IDTechEx UK

| OVERVIEW

Regulatory approaches to PFAS (per- and polyfluoroalkyl substances) are
significantly diverging between the European Union (EU) and the United States,
creating considerable implications for industries, particularly semiconductors. The EU
is moving towards a comprehensive ban on nearly all PFAS substances,
commencing with restrictions on PFAS-containing firefighting foams in October 2026,
while the US maintains a more fragmented, substance-specific regulatory stance.
This regulatory disparity forces industries to navigate complex compliance
landscapes and accelerates the urgent need for viable PFAS alternatives, impacting

global supply chains and technological competitiveness.



| IN DEPTH

Key Findings

A significant divergence in regulatory strategies for PFAS (per- and polyfluoroalkyl
substances) between the European Union (EU) and the United States is profoundly
impacting various industries, most notably semiconductor manufacturing. The EU is
advancing towards a broad, comprehensive restriction on a wide range of PFAS, while
the US is adopting a more fragmented, substance-specific regulatory approach. This
regulatory split introduces considerable complexity for global manufacturers, demanding
extensive re-evaluation of supply chains and accelerated development of alternative

materials.

Technical / Clinical Details

The European Chemicals Agency (ECHA) initiated restrictions on PFAS-containing
firefighting foams in October 2026 and has proposed a sweeping ban on the
manufacture, sale, and use of an estimated 14,000 PFAS substances. This extensive
restriction is anticipated to come into force around 2028-2029. In stark contrast, US
regulation remains largely state-driven and specific, such as prohibitions on intentionally
added PFAS in cookware in some states. Federally, there is no equivalent overarching
ban, and certain fluoropolymers, characterized by larger molecular sizes and purportedly
lower bioaccumulation potential, are often considered for exemption, leading to ongoing

scientific and political debate.

Background & Context

PFAS are highly valued for their exceptional water, oil, and heat resistance, as well as
their durability, earning them the moniker ‘forever chemicals.' They are indispensable
across numerous high-tech sectors. The semiconductor industry, for example, relies
heavily on fluoropolymers and other PFAS in critical processes like etching,
photolithography, cooling, and filtration, where ultra-high purity and extreme performance
are non-negotiable. Developing suitable, high-performance alternatives for these
applications is a formidable challenge, requiring substantial R&D investment and lengthy
qualification periods. The current regulatory landscape exacerbates supply chain
vulnerabilities and exerts immense pressure on companies to innovate under divergent

legislative frameworks.



Strategic Significance & Outlook

The impending EU-wide PFAS restrictions are poised to trigger a major paradigm shift
for affected industries, particularly those like semiconductors lacking immediate viable
alternatives. This could lead to elevated production costs, potential delays in
technological advancements, and a re-evaluation of manufacturing footprints. The
fragmented US approach, while potentially offering some flexibility, complicates strategic
planning for global entities. Companies are now compelled to significantly ramp up
efforts in alternative material development and process optimization to transition towards
more sustainable chemistries. Without greater international regulatory alignment, the
global supply chain will continue to grapple with increased complexity and economic

burdens, potentially shifting competitive advantages between regions.

Source: https://www.indianchemicalnews.com/regulatory/pfas-regulations-split-eu-us-as-forever-

chemicals-face-growing-scrutiny-31912
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#09 US States Divided on PFAS Regulation: California
Governor Rejects Bill Lacking Fluoropolymer
Exemption Amid Debate on 'Forever Chemicals’

Published September 17, 2026  American Council on Science and Health (ACSH)  United
States

| OVERVIEW

A significant debate is unfolding across US states regarding the treatment of
fluoropolymers within PFAS regulations; while some states prohibit intentional PFAS
addition in cookware, others consider exempting fluoropolymers. Arguments for
exemption posit that fluoropolymers, distinct from smaller, bioaccumulative PFAS like
PFOA and PFOS, have larger molecular sizes and reduced environmental mobility.
However, the California Governor's rejection of a bill that did not include such
fluoropolymer exemptions highlights the complex, divergent state-level approaches to

regulating these 'forever chemicals.'



| IN DEPTH

Key Findings

In the United States, the debate surrounding PFAS (per- and polyfluoroalkyl substances)
regulations is intensifying, particularly concerning whether fluoropolymers should be
exempted from broader restrictions, leading to significant divergence among states.
While some states have moved to ban the intentional addition of certain PFAS in
products like cookware, discussions around exempting fluoropolymers, which possess
distinct molecular structures, are also underway. The California Governor's rejection of a
bill that lacked a fluoropolymer exemption underscores the intricate nature of this issue

and the inherent challenge in balancing environmental protection with industrial needs.

Technical / Clinical Details

PFAS are known as "forever chemicals" due to their extreme persistence, raising
environmental and health concerns. However, the broad category of PFAS
encompasses a diverse array of substances with varying chemical structures.
Fluoropolymers (e.g., PTFE) are chemically and physically distinct from smaller, more
mobile, and bioaccumulative PFAS such as PFOA and PFOS. Fluoropolymers are highly
stable and, owing to their large molecular size, are generally considered less
bioavailable and less prone to environmental migration. Consequently, industry
stakeholders and some scientific bodies argue for a differentiated approach, cautioning
against a blanket regulation that treats all PFAS identically. Nevertheless, concerns
persist regarding their long-term environmental fate and potential for microplastic

release, indicating that their complete harmlessness is not definitively established.

Background & Context

Fluoropolymers are indispensable materials in sectors demanding exceptionally high
performance, including non-stick cookware, semiconductor manufacturing equipment,
medical devices, automotive components, and aerospace applications. Their superior
thermal stability, chemical resistance, non-stick properties, and electrical insulation
capabilities underpin numerous modern technologies. Should fluoropolymers fall under
broad PFAS regulations, the development of viable alternative materials would entail
substantial time and cost, potentially having a devastating impact on the affected
industries. Therefore, regulators are tasked with making judicious decisions based on

scientific risk assessments and a thorough consideration of socio-economic implications.



Strategic Significance & Outlook

The debate surrounding fluoropolymer regulation is expected to continue evolving.
State-level regulatory developments, in particular, will remain crucial factors for
companies in their product development and supply chain strategies. The California
Governor's veto highlights the tension between industries advocating for fluoropolymer
exemptions and environmental groups pushing for broader restrictions based on the
precautionary principle. In the absence of uniform federal regulation, the proliferation of
state-specific standards could lead to market fragmentation and increased compliance
costs for businesses. It is imperative that further scientific evidence is gathered and
constructive dialogue among stakeholders is fostered to identify rational and practical

solutions for this complex class of materials.

Source: https://www.acsh.org/news/2026/09/17/pfas-hysteria-continues-spread-50341
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#10 Covestro Inaugurates Pilot Plant in Leverkusen to
Advance Chemical Recycling of High-Performance
Vulkollan® Elastomers, Targeting 90% Mass Recovery
and 66% Carbon Reduction

Published September 17, 2026 Covestro Germany

| OVERVIEW

Covestro has launched a new pilot plant in Leverkusen, Germany, to advance the
chemical recycling of its high-performance polyurethane elastomer, Vulkollan. This
facility aims to scale an innovative recycling process from lab to semi-industrial scale,
targeting products like forklift wheels and railway buffers. The process is expected to
recover over 90% of Vulkollan material by mass and reduce carbon emissions by up
to two-thirds in production. This marks a critical step towards enhancing the

sustainability and circularity of high-performance polyurethane products.



| IN DEPTH

Key Findings

Covestro has inaugurated a state-of-the-art pilot plant in Leverkusen, Germany, to
accelerate the chemical recycling of Vulkollan, its flagship high-performance
polyurethane elastomer. This advanced facility is designed to demonstrate an innovative
process for efficiently recovering key constituent polyols from Vulkollan products, which
are extensively used in demanding applications such as forklift wheels and railway
buffers. Covestro projects that this recycling process will enable the recovery of over
90% of the Vulkollan material by mass, potentially reducing the carbon footprint of
manufacturing new products by up to two-thirds. This initiative represents a significant
breakthrough in driving the transition towards a circular economy for high-performance

materials.

Technical / Clinical Details

The newly commissioned pilot plant employs a specific depolymerization technology to
break down the polyurethane matrix of Vulkollan, a thermoset plastic, to regenerate its
primary raw material, polyol. Traditional polyurethane recycling has largely been limited
to mechanical methods, often resulting in material degradation and restricted end-use
applications. However, Covestro's chemical recycling process allows for the reuse of
spent elastomers in a near-monomeric form, ensuring that the Vulkollan produced from
recycled polyols maintains performance levels comparable to virgin material. This
capability is crucial for ensuring the quality of recycled content in highly demanding

industrial applications.

Background & Context

Polyurethane elastomers are vital materials across diverse industries, including
automotive, railway, logistics, and mechanical engineering, due to their exceptional
mechanical strength, durability, and abrasion resistance. Yet, their thermoset nature has
posed a long-standing challenge in effectively recycling end-of-life products back into
valuable raw materials. With increasing global environmental consciousness and the
deepening plastic waste crisis, high-performance material manufacturers are under
immense pressure to enhance the sustainability of their products across their entire
lifecycle. Covestro’s Vulkollan recycling technology seeks to address these challenges

and establish a model for circular solutions within the high-value product sector.



Strategic Significance & Outlook

The operation of the Leverkusen pilot plant is a critical milestone in Covestro’s journey
towards its vision of being "fully circular." Success at this plant will provide crucial data
and insights for optimizing the Vulkollan recycling process and pave the way for future
scaling to commercial-sized facilities. Achieving closed-loop recycling for high-
performance polyurethane elastomers will contribute significantly to resource
conservation, waste reduction, and substantial cuts in manufacturing carbon emissions.
This endeavor is expected to inspire the broader high-performance materials industry,
demonstrating new possibilities for sustainable manufacturing and resource utilization,

with potential ripple effects on recycling technologies for other thermoset plastics.

Source: https://www.indianchemicalnews.com/recycling/covestro-opens-pilot-plant-to-advance-chemical-

recycling-of-high-performance-elastomers-31925
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#11 Researchers Develop Enzyme to Break Down
Polyurethane Shoe Foam, Marking a Key Step Towards
Recycling Challenging Thermoset Plastics

Published September 15, 2026 Earth.com United States

| OVERVIEW

Researchers have developed an enzyme capable of degrading polyurethane shoe
foam, one of the most challenging plastics to recycle. This enzyme achieved an initial
breakdown of 1.4% of the foam into reusable chemicals within three days,
representing a crucial step towards the recovery and reuse of thermoset
polyurethane. This breakthrough offers a potential new solution to the global

polyurethane waste problem, with 22 million tons produced annually.



| IN DEPTH

Key Findings

Scientists have developed a novel, enhanced enzyme capable of efficiently breaking
down polyurethane foam found in shoe soles, a material notoriously difficult to recycle.
This research signifies a critical advancement towards sustainable recovery and reuse of
polyurethane, a prevalent thermoset plastic. Initial experimental results demonstrated
the enzyme's ability to degrade 1.4% of the foam by mass into reusable chemical
components over a period of three days. This represents a significant stride toward

circularity for polyurethane waste, a long-standing challenge in plastic recycling.

Technical / Clinical Details

The enzyme, originally isolated from composting bacteria, has been engineered to
specifically target and cleave the molecular bonds within polyurethane plastics. The
research team successfully optimized the enzyme's active site through genetic
engineering, boosting its degradation capability by up to 20-fold. This improved enzyme
is sufficiently potent to break down complex polyurethane materials, such as untreated
shoe foam. The enzymatic degradation yields monomeric precursors like polyols, which
can be re-utilized in the production of new polyurethane. This biorefining process
operates under milder conditions (lower temperatures and atmospheric pressure)
compared to conventional mechanical or thermochemical recycling, leading to reduced

energy consumption and minimal byproduct formation.

Background & Context

Polyurethane is a versatile polymer used in a vast array of products, including
mattresses, cushions, automotive parts, insulation, and shoe soles, with global
production reaching approximately 22 million tons annually. However, as a thermoset
plastic, polyurethane does not melt when heated once cured, making it extremely difficult
to reprocess. Consequently, the vast majority of end-of-life polyurethane products are
either landfilled or incinerated, contributing significantly to environmental burden. The
lack of effective recycling strategies has created a dual challenge of resource wastage
and environmental pollution. This enzymatic development offers a promising

biotechnological solution to this persistent problem.



Strategic Significance & Outlook

This enzyme technology holds immense potential for enabling industrial-scale
polyurethane waste recycling. While the current 1.4% degradation rate is an initial
finding, further optimization of enzyme activity and process conditions is expected to
substantially increase efficiency and speed. Commercialization of this technology could
transform the vast quantities of annual polyurethane waste into high-value raw materials,
reducing the demand for virgin polymers and significantly contributing to sustainable
resource circulation. Beyond shoe soles, this technology is anticipated to be applicable
to other high-volume polyurethane products like mattresses and car seats, serving as a

vital tool in mitigating plastic pollution and advancing the circular economy.

Source: https://www.earth.com/environment/old-shoe-soles-may-have-a-new-path-to-recycling/
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#12 US DOE Funds Protein Evolution's $3M Enzyme
Tech to Industrialize Polyester Garment Recycling

Published September 10, 2026  Textiles Resources USA

| OVERVIEW

The U.S. Department of Energy (DOE) has awarded Protein Evolution $3 million to
advance its enzyme technology for recycling post-consumer polyester garments into
new fabrics. This initiative aims to scale PET-degrading enzymes for industrial
application and integrate them into commercially viable manufacturing lines. The
project is critical for increasing the supply of recycled polyester from textile waste,

which currently accounts for less than 1% of total recycled polyester production.



| IN DEPTH

Key Findings

The U.S. Department of Energy (DOE) has awarded Protein Evolution $3 million to
accelerate the industrialization of its enzyme technology, which aims to convert

discarded polyester garments back into new fabric materials.

Technical / Clinical Details

The core of this project involves developing and scaling advanced PET (polyethylene
terephthalate) degrading enzymes to function effectively within a commercially viable
manufacturing process. While recycled polyester is predominantly sourced from plastic
bottles, less than 1% of recycled polyester currently originates from textile waste. Protein
Evolution's technology seeks to overcome this limitation by efficiently producing high-

value recycled materials from complex textile waste streams.

Background & Context

The global fashion industry generates immense volumes of textile waste, with a
significant portion ending up in landfills. Sustainable and economically feasible recycling
solutions are urgently needed to address this environmental challenge. Enzymatic
degradation offers a promising pathway, providing a highly selective and efficient method
for breaking down specific polymers under milder conditions compared to traditional

mechanical and chemical recycling processes.

Strategic Significance & Outlook

This DOE funding is expected to significantly accelerate Protein Evolution's technology
development, potentially revolutionizing the circularity of polyester textiles. Successful
industrial-scale deployment would lead to a substantial increase in textile recycling rates,
reduce reliance on virgin materials, and mitigate the environmental impact of textile
production and disposal. This initiative represents a crucial step towards fostering a

more circular economy within the textile industry.

Source: https://www.textilesresources.com/news/polyester-textile-recycling-enzymes/
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#13 Compost-Derived CCPUR1 Enzyme
Simultaneously Degrades Polyurethane and Nylon,
Advancing 'Holy Grail' of Difficult-to-Recycle Plastics

Published September 15, 2026 Earth.com Unknown

| OVERVIEW

Researchers have discovered CCPUR1, a plastic-eating enzyme from compost
capable of simultaneously degrading both polyurethane and nylon, marking a
significant step towards a 'holy grail' solution for these hard-to-recycle plastics. While
not yet optimized for industrial speeds, CCPUR1's unique binding sites and durability
position it to revolutionize future recycling technologies. This breakthrough is crucial

for developing sustainable strategies against complex plastic waste.



| IN DEPTH

Key Findings

Researchers have identified an enzyme, CCPUR1, sourced from compost, that
possesses the remarkable ability to simultaneously break down both polyurethane and
nylon—two plastics notoriously difficult to recycle. This discovery represents a major

breakthrough in addressing complex plastic waste.

Technical / Clinical Details

The CCPUR1 enzyme distinguishes itself through unique binding sites and high
durability, allowing it to efficiently cleave the polymer chains of both polyurethane and
nylon. Although its current degradation rate is not yet suitable for industrial-scale plants,
the enzyme's specific activity and stability make it an exceptionally promising foundation
for future enzyme-based recycling processes. The research team is focused on further

analyzing the enzyme's structure and function to enhance its efficiency.

Background & Context

Polyurethane and nylon are ubiquitous in various products, including automotive
components, construction materials, and apparel. Their complex chemical structures and
frequent use in mixed material applications have posed significant challenges for
existing recycling technologies. Consequently, these materials often end up incinerated
or in landfills, contributing to environmental pollution. Enzymatic approaches like
CCPUR1 offer a more sustainable recycling method, as they do not require the high heat

and pressure associated with conventional processes.

Strategic Significance & Outlook

The discovery of CCPUR1 opens a pathway to what has been termed the 'holy grail'
solution for difficult-to-recycle plastic waste. As efforts progress in optimizing enzyme
activity and developing large-scale production techniques, this technology has the
potential to fundamentally transform the plastic recycling industry and significantly
contribute to the realization of a circular economy. This scientific advancement is a vital

step towards building a more sustainable society.



Source: https://www.earth.com/environment/plastic-eating-enzyme-found-in-compost-could-change-the-
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#14 Newly Identified Comamonas serinivorans ATH

Strain Converts Volatile Fatty Acids from Organic
Waste into PHA Bioplastic

Published September 11, 2026 Peer Community Journal  Unknown

| OVERVIEW

A newly identified Comamonas serinivorans ATH strain has been shown to produce
polyhydroxyalkanoates (PHA) from sterile-filtered volatile fatty acids (VFAs) derived
from dark fermentation. This research highlights the potential to link organic waste
valorization with bioplastic production via microbial conversion to biodegradable PHA.
PHA is projected to be the only major bioplastic group with significantly increased
production capacity by 2030, making this discovery a key step toward its broader

practical application.



| IN DEPTH

Key Findings

Research has demonstrated that a newly identified strain, Comamonas serinivorans
ATH, possesses the capability to efficiently produce polyhydroxyalkanoates (PHA) from
volatile fatty acids (VFAs) derived from sterile-filtered dark fermentation. This
breakthrough establishes a crucial pillar for the circular economy: sustainable bioplastic

production from organic waste.

Technical / Clinical Details

The study evaluated the ability of Comamonas serinivorans ATH to accumulate PHA
intracellularly using VFAs as a substrate. VFAs, which are complex mixtures of various
carbon sources, are readily obtainable as intermediate products from the dark
fermentation of food and agricultural waste. This strain demonstrated promising PHA
yields under specific conditions, highlighting its potential for efficient PHA production.
PHAs are highly attractive biopolymers due to their biodegradability, biocompatibility, and
tunable mechanical properties, making them suitable as replacements for petroleum-
based plastics in diverse applications such as packaging, medical implants, and

agricultural materials.

Background & Context

Against the backdrop of global plastic pollution and increasing reliance on fossil
resources, the demand for biodegradable bioplastics is rapidly growing. PHAs, being
microbially produced, are renewable and degrade naturally in the environment after use.
Technologies that convert waste into PHA offer dual benefits of waste management and
resource recovery, making them essential components for building a sustainable society.
Market forecasts indicate that PHA is projected to be one of the fastest-growing major

bioplastic groups by 2030, with significant increases in production capacity anticipated.



Strategic Significance & Outlook

The technology for PHA production from VFAs using Comamonas serinivorans ATH
holds immense promise for the bioplastics industry. As research progresses towards
optimizing production processes, improving cost-efficiency, and scaling up operations,
this technology is expected to contribute significantly to the valorization of organic waste
and the widespread adoption of bioplastics. This marks a critical step towards realizing a
circular bioeconomy that promotes resource circulation and reduces environmental

impact.

Source: https://peercommunityjournal.org/item/10.24072/pcjournal.785.pdf

Collected: September 18, 2026 | Automated Research System (Gemini API)


https://peercommunityjournal.org/item/10.24072/pcjournal.785.pdf

#15 EU to Impose Strict PFAS Limits on Food Contact
Packaging from August 12, 2026 — Harmonized
Testing Methods Urgently Needed

Published September 11, 2026  Circular Systemic Solutions (CircSyst) EU

| OVERVIEW

The EU's Waste Expert Group has confirmed strict PFAS limits for food contact
packaging will apply from August 12, 2026, marking a critical step for consumer
protection. Effective implementation, however, faces urgent challenges in developing
harmonized testing methods and increasing laboratory capacity. A dedicated PFAS
task force is actively working on establishing common sampling and testing protocols

to ensure smooth regulatory rollout and minimize market disruption.



| IN DEPTH

Key Findings

During the EU Expert Group on Waste meetings, it was announced that stringent
restriction limits for PFAS (per- and polyfluoroalkyl substances) in food contact
packaging will be enforced starting August 12, 2026. This regulation targets a broad
group of PFAS compounds and aims to enhance food safety and consumer protection

across the European Union.

Technical / Clinical Details

The new limits will strictly regulate specific PFAS compounds or the total PFAS content
in packaging materials that come into direct contact with food. For effective
implementation, accurate and reproducible measurements are paramount, making the
development of harmonized testing methods critical. A dedicated PFAS task force has
been established to develop common sampling protocols and analytical testing
methodologies. However, testing capacity across the EU remains inconsistent, with
many laboratories requiring investment in equipment and technical training to meet the
new requirements. Detecting and identifying PFAS at trace levels, in particular, demands

advanced analytical techniques.

Background & Context

PFAS have been widely used in food packaging (e.g., greaseproof paper, takeout
containers) due to their water and oil-repellent properties. However, global concerns
have grown regarding their persistence in the environment, bioaccumulation, and
potential adverse health effects as 'forever chemicals.' The EU is pursuing a
comprehensive strategy to progressively reduce and ban PFAS use, prioritizing
environmental and human health protection. Regulating PFAS in food contact materials
is an integral part of this broader strategy, aiming to ensure consumer trust and

strengthen chemical management throughout the supply chain.



Strategic Significance & Outlook

As the August 2026 enforcement date approaches, the food packaging industry must
accelerate its transition to PFAS-free alternative materials. Until harmonized testing
methods are fully established and testing infrastructure is robust, companies may face
challenges in demonstrating regulatory compliance. The efforts of the EU expert group
and the PFAS task force are crucial for ensuring a smooth introduction of the new
regulations with minimal market disruption. This regulation sends a clear signal that the

EU is committed to building a safer and more sustainable food packaging ecosystem.

Source: https://circsyst.eu/new-directions-in-packaging-regulation-key-messages-from-the-eu-expert-

group-on-waste-meetings/
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#16 Eastman Revolutionizes Plastic Recycling:
Kingsport Molecular Recycling Facility Successfully
Converts Hard-to-Recycle Waste into High-Quality
Materials

Published September 14, 2026  Brown Advisory USA

| OVERVIEW

Eastman is revolutionizing circular manufacturing with its molecular recycling
technology, converting hard-to-recycle plastic waste into high-quality recycled
materials. Their flagship molecular recycling facility in Kingsport is operating
successfully, demonstrating improved yields and reliability. Customer demand for
these recycled products now exceeds current supply capacity, signaling that
Eastman's circular business has transitioned into a robust operational growth

platform, offering a scalable solution to plastic waste.



| IN DEPTH

Key Findings

Eastman is revolutionizing circular manufacturing through its molecular recycling
technology, which successfully transforms difficult-to-recycle plastic waste into high-
quality recycled materials. The company's flagship molecular recycling facility in
Kingsport, USA, is operating successfully with improved yields and reliability,

underscoring the commercial viability and technical prowess of this innovative approach.

Technical / Clinical Details

Eastman's molecular recycling technology breaks down plastic polymers into their
fundamental building blocks (monomers or intermediates). These purified chemical
components can then be used to produce new plastics that are indistinguishable in
quality from virgin materials. The Kingsport facility is designed to process hundreds of
thousands of tons of plastic waste annually, including complex and contaminated
plastics that are challenging for conventional mechanical recycling. The stable operation

of this facility validates the technology's potential for large-scale industrial application.

Background & Context

The global plastic waste crisis demands more efficient and comprehensive recycling
solutions. Traditional mechanical recycling is limited to certain plastic types and often
results in material degradation. Molecular recycling, a form of chemical recycling,
bridges this gap by offering a pathway to achieve true circularity for plastics. Eastman's
success marks a significant benchmark for the chemical industry's transition towards
more sustainable business models, demonstrating that advanced recycling can be both

environmentally beneficial and economically viable.



Strategic Significance & Outlook

Eastman reports that customer demand for its recycled products significantly exceeds
current supply capacity, reflecting a strong market appetite for circular materials. The
company's molecular recycling business has evolved from a nascent environmental
initiative into a robust operational growth platform. Moving forward, Eastman plans to
further expand this technology, converting more plastic waste into high-value products,
thereby making a substantial contribution to solving the global plastic waste problem and

paving the way for a more sustainable future.

Source: https://www.brownadvisory.com/intl/insights/energy-resilience-meets-ai-corporate-opportunities
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#17 SSUCHY Project Demonstrates Hemp and Wood-

Based Bio-Composites Match or Exceed Fossil-Based
Materials in Automotive & Aviation

Published September 17, 2026 Cordis EU

| OVERVIEW

The SSUCHY project has demonstrated that bio-based composites, derived from
hemp and wood, can achieve performance comparable to or better than fossil-fuel-
based resins and glass/carbon fibers in demanding applications such as automotive
and aircraft interiors and acoustic components. The project also developed novel
curing systems tolerant to fiber moisture and bio-based flame retardants, significantly

advancing Europe's transition to a circular bio-based economy.



| IN DEPTH

Key Findings

The SSUCHY (Sustainable Structural and multifunctional bio-based Hybrid materials for
light-weight applications) project has successfully demonstrated that innovative bio-
based composite materials, primarily derived from hemp and wood, can deliver
performance comparable to or even superior to conventional fossil-fuel-based resins and
glass/carbon fiber composites in high-performance applications such as automotive,
aircraft interiors, and acoustic components. The outcomes of this project represent a
significant milestone in accelerating the industrial transition towards sustainable

materials and fostering Europe's circular bio-based economy.

Technical / Clinical Details

The SSUCHY project involved several key technological innovations and material

developments:

 Hemp and Wood-Derived Composites: By utilizing hemp and wood fibers as
reinforcement, combined with bio-based resins, the project developed lightweight
composite materials exhibiting high mechanical strength. In specific applications,
these materials showed comparable specific strength and stiffness to traditional

synthetic fiber-reinforced plastics.

» Novel Curing Systems: Natural fibers typically have high moisture absorption, which
poses challenges during composite manufacturing. The project successfully
developed new curing systems that tolerate residual moisture in the fibers, enabling
the production of composites with excellent properties, thereby simplifying

manufacturing processes and potentially reducing costs.

+ Bio-Based Flame Retardants: High fire resistance is a critical requirement for
components in aircraft and automobiles. SSUCHY developed environmentally friendly
bio-based flame retardants and integrated them into the composite materials,
achieving enhanced fire performance while maintaining the material's sustainability

profile.



» Application Areas: Demonstrations were conducted across diverse fields, including
automotive interior parts (e.g., door panels, trims), aircraft cabin interior materials
(e.g., seat shells, partitions), and acoustic equipment housings and sound-absorbing
materials. Meeting stringent safety standards for aircraft interiors was a particular

focus.

Background & Context

Amid growing concerns over climate change and resource depletion, the automotive and
aerospace industries are heavily invested in developing new materials that offer both
lightweighting and sustainability. Conventional high-performance composites, despite
their superior properties, rely on petroleum-derived resins and glass/carbon fibers,
posing environmental challenges during production and recycling. Supported by the
European Union's Horizon 2020 research and innovation program, the SSUCHY project
has explored the potential of bio-based composites to address these issues. The
project's success actively advances Europe's 'Green Deal' policies, promoting a shift
away from fossil fuel dependency and towards a circular economy.Strategic Significance
& Outlook

The SSUCHY project's achievements clearly indicate that bio-based composites can
serve as viable alternatives to fossil-derived materials, even in technically demanding
industrial sectors. Moving forward, these materials are likely to be adopted as standard
components in next-generation automotive and aircraft models, with focus now shifting
to optimizing manufacturing costs, scaling up production, and further validating
regulatory compliance. The widespread adoption of bio-based composites will
significantly reduce the carbon footprint of these industries, representing a crucial step

towards delivering more sustainable and environmentally friendly products to the market.

Source: https://www.cbe.europa.eu/achievements/hemp-fields-flight-decks-bio-based-composites-take-

ssuchy
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| OVERVIEW

Rochling Automotive is showcasing innovative, fully recyclable thermoplastic
lightweight solutions for commercial vehicles at IAA Transportation 2026. Their new
offerings focus on thermoplastic structural components, plastic-metal hybrid
solutions, and advanced housing and protection concepts for high-voltage batteries.
These materials can be remelted and reprocessed into new parts at the end of their
lifecycle, significantly enhancing closed-loop material usage and mechanical

recycling potential for the automotive industry.



| IN DEPTH

Key Findings

Roéchling Automotive is presenting groundbreaking thermoplastic lightweight solutions for
commercial vehicles at IAA Transportation 2026, which are fully recyclable at the end of
their service life. These innovations pave the way for true closed-loop material utilization

and advanced mechanical recycling within the automotive sector.

Technical / Clinical Details

o Thermoplastic Structural Components: The newly developed thermoplastic
materials combine high strength and rigidity with substantial weight reduction,
contributing to improved fuel efficiency and payload capacity for commercial vehicles.
These components can accommodate complex geometries, enabling direct

replacement of traditional metal parts.

o Plastic-Metal Hybrid Solutions: By integrating the advantages of different materials,
Roéchling achieves enhanced performance and cost-effectiveness. For instance,
selective metal reinforcement in critical areas optimizes strength and durability while

minimizing overall component weight.

+ High-Voltage Battery Housings and Protection Concepts: Addressing the growing
electrification of commercial vehicles, Rochling offers advanced housing and safety
concepts for high-voltage battery systems. These solutions improve thermal
management, impact protection, and fire resistance for batteries, thereby enhancing
overall vehicle safety and reliability. A key feature is their design to minimize battery

damage risk during collisions.

o Complete Recyclability: A cornerstone of these solutions is their inherent
recyclability. All presented thermoplastic solutions can be remelted and reprocessed
into new components after their operational lifespan, effectively eliminating waste and

fostering resource efficiency.



Background & Context

The commercial vehicle industry faces intense pressure to meet stringent emission
regulations, improve fuel efficiency, and accelerate the transition to electrification.
Lightweighting is one of the most effective strategies to address these challenges,
directly translating to extended vehicle range, optimized battery capacity, and reduced
operating costs. Concurrently, sustainable manufacturing practices and circular material
flows have become top priorities for the modern automotive industry. Leveraging
decades of expertise in plastics processing, Réchling Automotive is delivering innovative

solutions that directly respond to these evolving market demands.

Strategic Significance & Outlook

Roéchling Automotive's thermoplastic lightweight solutions hold significant potential to
substantially enhance sustainability and efficiency across the commercial vehicle sector.
Their complete recyclability, in particular, will play a crucial role in assisting automotive
manufacturers in achieving their circular economy objectives. It is anticipated that these
technologies will be adopted across a broader range of commercial vehicle models,
accelerating the proliferation of electric and fuel cell vehicles. The company is committed
to continuous innovation in material technology and manufacturing processes to shape

the future of mobility.

Source: https://www.roechling.com/us/newsroom/detail/roechling-automotive-showcases-thermoplastic-

lightweight-solutions-for-commercial-vehicles-at-iaa-transportation-2026
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