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This Week in 90 Seconds EXECUTIVE SUMMARY
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Polymers & Resins: the boundary moved from 
isolated claims to qualification evidence
14 English articles were reviewed independently from the Japanese edition. Ten themes are retained for management
decisions.

SIGNAL 01 | MOLECULE & FORMULATION

SLA 825 Dual: 3D Systems' 2026 build 
speed and volume specs
The latest advancements in resin 3D printing highlight 3D 
Systems' SLA 825 Dual, which boosts build volume by 22% 
and speed by 25% over prior SLA models using dual 4W 
lasers.

SIGNAL 02 | MATERIAL PRODUCTION

Toray PPS recycling: Solvent technology
and 2030 roadmap
Toray has developed the industry's first solvent material 
recycling technology for polyphenylene sulfide (PPS), a super 
engineering plastic, enabling the recovery of 
virgin-equivalent quality PPS from waste materials.

SIGNAL 03 | PROCESSING

EU PFAS Restrictions: Roadmap for 14,000
chemicals in 2026
Europe is advancing the most extensive chemical restrictions 
to date on PFAS ('forever chemicals'), with a proposal 
submitted in January 2023 by Denmark, Germany, 
Netherlands, Norway, and Sweden.

SIGNAL 04 | COMPONENT ADOPTION

UMATEX Carbon Fiber: 2026 impact
damage prediction explained
Researchers from the Moscow Aviation Institute and UMATEX
have published a new study tracking and predicting the
progression of hidden impact-induced delaminations in
carbon fiber composites under cyclic compressive loading,
cycle-by-cycle.

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.



Five Evidence Anchors SOURCE-BOUND METRICS
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Five numbers or evidence anchors that require conditions

22%
A06

SOURCE-BOUND CONDITION

The latest advancements in resin 3D printing highlight 3D Systems' SLA 825 Dual, which 
boosts build volume by 22% and speed by 25% over prior SLA models using dual 4W lasers.

30%
A13

SOURCE-BOUND CONDITION

This innovative process is expected to reduce greenhouse gas (GHG) emissions by
approximately 30% across the PPS lifecycle.

70%
A01

SOURCE-BOUND CONDITION

These new grades balance wear and friction performance with regulatory compliance,
notably an aramid fiber-reinforced SOLFIGA® sliding grade that reduces the coefficient of
friction (CoF) by approximately 70% compared to.

50%
A14

SOURCE-BOUND CONDITION

Thermal simulations indicate the potential to reduce the inverter's cooling structure size 
by approximately 50%.

P05
A12

SOURCE-BOUND CONDITION

Tohoku University researchers have developed an innovative machine learning method for
automated, high-precision microstructure analysis of electron beam-sensitive polymers.

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.



Where the Value Chain Moved VALUE CHAIN / EVIDENCE
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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.

1

Molecule & 
formulation
P01/P06

The latest advanceme
nts in resin 3D printing 
highlight 3D Systems' 
SLA 825 Dual, which 
boosts build volume 
by 22% and speed.

2

Material
production
P02/P07

Toray has developed 
the industry's first 
solvent material 
recycling technology 
for polyphenylene 
sulfide (PPS), a super.

3

Processing
P03/P08

Europe is advancing 
the most extensive 
chemical restrictions 
to date on PFAS 
('forever chemicals'), 
with a proposal 
submitted.

4

Component
adoption
P04/P09

Researchers from the
Moscow Aviation
Institute and UMATEX
have published a new
study tracking and
predicting the
progression.

5

Recovery & 
reuse
P05/P10

Tohoku University
researchers have
developed an
innovative machine
learning method for
automated, high-preci
sion.

EVIDENCE REQUIRED AT EACH HANDOFF

Molecule & formulation to 
Material production

Transfer test conditions, acceptance criteria, failure data, owner and decision date.
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
adoption

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



Priority Map MATURITY / NEXT DECISION LOCUS
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Priority map: maturity and next decision locus

Next decision locus (categories)

Deployment maturity →

Research Prototype Joint eval. Adoption Scale

Tech / process

System / adoption

Business / rules
P01

P02 P03P04

P05

P06

P07

P08P09

P10

P01 SLA 825 Dual: 3D Systems' 2026 
build speed and volume specs
Business / rules | cue: standard

P02 Toray PPS recycling: Solvent
technology and 2030 roadmap
Business / rules | cue: fid

P03 EU PFAS Restrictions: Roadmap for
14,000 chemicals in 2026
Business / rules | cue: regulation

P04 UMATEX Carbon Fiber: 2026 impact
damage prediction explained
Business / rules | cue: fid

P05 Tohoku University AI: Polymer
microstructure analysis explained
Tech / process | cue: no
system/business cue

P06 SOLFIGA PPS: Teijin's PFAS-free 
grades and 2026 specs
Business / rules | cue: fid

P07 EU PFAS Ban: 2025 firefighting foam
regulations explained
Business / rules | cue: regulations

P08 Toray film capacitor: 150°C inverter
cooling specs explained
System / adoption | cue: integration

P09 Encarmas Supercritical Fluid:
Carbon fiber recovery specs 2026
System / adoption | cue: application

P10 UNSW Sydney Bioplastic:
Wastewater algae resin specs
explained
Tech / process | cue: no
system/business cue

REPRODUCIBLE POSITIONING RULE
Horizontal position uses five discrete stages: Research, Prototype, Joint evaluation, Product adoption and Scale. The vertical
bands classify the next decision locus: Tech / process, System / adoption, or Business / rules (including supply systems).
Article-title cues take precedence; the overview is used only when the title is silent. These are categories, not impact ranks. Bubble
diameter reflects the editorial score.



Priority Themes 01-02 FACT / READ / ACTION / UNKNOWN
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FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

P01 SLA 825 Dual: 3D Systems' 2026 build speed and volume specs

A06 | Molecule & formulation | Product adoption Date not stated

FACT
The latest advancements in resin 3D printing highlight 3D 
Systems' SLA 825 Dual, which boosts build volume by 22% 
and speed by 25% over prior SLA models using dual 4W 
lasers. Concurrently, Elegoo's Saturn 4 Ultra 16K sets a new 
standard for high-resolution personal printing, achieving 
speeds up to 150 mm/h with a 10-inch 16K mono LCD, 
offering 14 x 19 μm XY resolution.

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.

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 P01.

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

EDITORIAL SCORE 20/25 | MATURITY 4/5 | DECISION LOCUS: BUSINESS / RULES

P02 Toray PPS recycling: Solvent technology and 2030 roadmap

A13 | Material production | Pilot Date not stated

FACT
Toray has developed the industry's first solvent material 
recycling technology for polyphenylene sulfide (PPS), a 
super engineering plastic, enabling the recovery of 
virgin-equivalent quality PPS from waste materials. This 
innovative process is expected to reduce greenhouse gas 
(GHG) emissions by approximately 30% across the PPS 
lifecycle. Toray aims to commercially sell this recycled PPS 
by 2030, marking a significant step towards sustainable 
high-performance plastics.

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.

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.

EDITORIAL SCORE 20/25 | MATURITY 2/5 | DECISION LOCUS: BUSINESS / RULES



Priority Themes 03-04 FACT / READ / ACTION / UNKNOWN
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FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

P03 EU PFAS Restrictions: Roadmap for 14,000 chemicals in 2026

A05 | Processing | Joint evaluation Date not stated

FACT
Europe is advancing the most extensive chemical 
restrictions to date on PFAS ('forever chemicals'), with a 
proposal submitted in January 2023 by Denmark, Germany, 
Netherlands, Norway, and Sweden. This regulation targets 
an estimated 14,000 PFAS substances across nearly all 
industrial sectors, aiming to curb their widespread 
environmental and health impacts.

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.

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.

EDITORIAL SCORE 20/25 | MATURITY 3/5 | DECISION LOCUS: BUSINESS / RULES

P04 UMATEX Carbon Fiber: 2026 impact damage prediction explained

A08 | Component adoption | Research Date not stated

FACT
Researchers from the Moscow Aviation Institute and
UMATEX have published a new study tracking and predicting
the progression of hidden impact-induced delaminations in
carbon fiber composites under cyclic compressive loading,
cycle-by-cycle. Combining computational and experimental
validation, the study demonstrates the ability to measure
and predict damage propagation with sufficient fidelity for
aerospace damage tolerance assessment.

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.

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.

EDITORIAL SCORE 20/25 | MATURITY 1/5 | DECISION LOCUS: BUSINESS / RULES



Priority Themes 05-06 FACT / READ / ACTION / UNKNOWN
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FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

P05 Tohoku University AI: Polymer microstructure analysis explained

A12 | Recovery & reuse | Pilot Date not stated

FACT
Tohoku University researchers have developed an
innovative machine learning method for automated,
high-precision microstructure analysis of electron
beam-sensitive polymers. This technique combines
self-supervised noise reduction with unsupervised analysis
of noisy 4D-STEM data, successfully reproducing
conventional analysis results for isotactic polystyrene and
detecting previously unidentifiable minor crystalline
components.

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.

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.

EDITORIAL SCORE 20/25 | MATURITY 2/5 | DECISION LOCUS: TECH / PROCESS

P06 SOLFIGA PPS: Teijin's PFAS-free grades and 2026 specs

A01 | Molecule & formulation | Product adoption Date not stated

FACT
Teijin Limited has introduced new grades of its SOLFIGA®
polyphenylene sulfide (PPS) compounds, designed to offer
excellent sliding properties without intentionally added
PFAS, addressing growing environmental regulations. These
new grades balance wear and friction performance with
regulatory compliance, notably an aramid fiber-reinforced
SOLFIGA® sliding grade that reduces the coefficient of
friction (CoF) by approximately 70% compared to
conventional non-additive products.

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.

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.

EDITORIAL SCORE 19/25 | MATURITY 4/5 | DECISION LOCUS: BUSINESS / RULES



Priority Themes 07-08 FACT / READ / ACTION / UNKNOWN
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FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

P07 EU PFAS Ban: 2025 firefighting foam regulations explained

A02 | Material production | Product adoption Date not stated

FACT
The European Union, under Regulation (EU) 2025/1988
adopted on October 2, 2025, has introduced a
groundbreaking measure to restrict PFAS in firefighting
foams as an entire chemical class. This novel approach
effectively closes previous regulatory loopholes that
allowed for substitution with slightly modified PFAS
compounds when individual substances were banned.

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.

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.

EDITORIAL SCORE 19/25 | MATURITY 4/5 | DECISION LOCUS: BUSINESS / RULES

P08 Toray film capacitor: 150°C inverter cooling specs explained

A14 | Processing | Joint evaluation Date not stated

FACT
Toray, in collaboration with Nagoya University, has 
successfully prototyped a film capacitor utilizing a 150°C 
heat-resistant film as its dielectric and demonstrated its 
integration into an inverter operating stably at 150°C. 
Thermal simulations indicate the potential to reduce the 
inverter's cooling structure size by approximately 50%.

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.

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.

EDITORIAL SCORE 19/25 | MATURITY 3/5 | DECISION LOCUS: SYSTEM / ADOPTION



Priority Themes 09-10 FACT / READ / ACTION / UNKNOWN
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FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

P09 Encarmas Supercritical Fluid: Carbon fiber recovery specs 2026

A09 | Component adoption | Research Date not stated

FACT
Encarmas Co., Ltd. has been selected for the 15th cohort of '
1stRound,' Japan's premier university/research 
institute-backed startup growth program, for its unique 
supercritical/subcritical fluid technology enabling 
high-quality carbon fiber recovery from CFRP. The company 
addresses existing recycling challenges of maintaining long 
fibers, reducing costs, and achieving high-quality recovery, 
specifically aiming for horizontal recycling (re-use in the 
same application) of CFRP in the mobility sector.

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.

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.

EDITORIAL SCORE 19/25 | MATURITY 1/5 | DECISION LOCUS: SYSTEM / ADOPTION

P10 UNSW Sydney Bioplastic: Wastewater algae resin specs explained

A10 | Recovery & reuse | Product adoption Date not stated

FACT
Researchers at UNSW Sydney are advancing a project to
develop algae, harvested from wastewater treatment plants,
into a new bioplastic material for manufacturing. This
initiative aims to produce prototype resins and demonstrate
potential applications, simultaneously enhancing
sustainability in both wastewater treatment and plastics
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
operating-system level, not accepted from a headline alone.

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.

EDITORIAL SCORE 19/25 | MATURITY 4/5 | DECISION LOCUS: TECH / PROCESS



Playbook and Roadmap OWNERS / GATES / DELIVERABLES
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Playbook and 0-5 year roadmap

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

Operating companies select applications where
performance data can
justify qualification effort
and switching cost

Run production-like
qualification with explicit
acceptance and stop
criteria.

Build a portfolio and
architecture that can
absorb technology and
supplier changes.

Materials, equipment and
technology suppliers

provide process windows,
reliability data,
traceability and recovery
economics with the
material

Create shared reliability,
process-window and
failure-analysis data with
customers.

Standardize interfaces,
traceability, lifecycle
support and recovery
services.

Trading, investment and
legal teams

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

Contract for capacity,
quality, change notice,
liability, alternatives and
exit.

Diversify regional,
technical and customer
concentration risk.

ROADMAP

NOW | 0-30 DAYS

Evidence ledger
Owner: Strategy + quality
Deliverable: claim, source, condition,
owner

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



Analyzed Articles 1/1 FULL TITLES / FULL SOURCE URLS
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ANALYZED ARTICLES | ITEMS 01-14
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.

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

A01 SOLFIGA PPS: Teijin's PFAS-free grades and 2026 specs https://www.azom.com/news.aspx?newsID=65894

A02 EU PFAS Ban: 2025 firefighting foam regulations explained https://www.enhesa.com/resources/behind-the-ban-pfas-firefighting-fo
ams

A03 BhEstB Enzyme: University of Hamburg's PET degradation 
specs

https://bioengineer.org/soil-bacterium-yields-a-surprisingly-powerful-en
zyme-for-breaking-down-pet-plastic-intermediates/

A04 Polyurethane Pyrolysis: University of Ljubljana's 2026 method https://www.fs.uni-lj.si/en/press-releases/turning-waste-polyurethane-i
nto-fuel-cell-catalysts-and-lubricants/

A05 EU PFAS Restrictions: Roadmap for 14,000 chemicals in 2026 https://theinnovator.news/breaking-the-unbreakable-the-race-to-destro
y-forever-chemicals/

A06 SLA 825 Dual: 3D Systems' 2026 build speed and volume specs https://www.3dnatives.com/en/top-10-resin-3d-printers280320174/

A07 IISc Carbon Fiber: Self-healing vitrimer matrix specs explained https://bioengineer.org/self-healing-recyclable-carbon-fiber-composites
-push-aerospace-materials-toward-circularity/

A08 UMATEX Carbon Fiber: 2026 impact damage prediction
explained

https://bioengineer.org/hidden-impact-damage-in-carbon-fiber-compos
ites-tracked-cycle-by-cycle-in-new-study/

A09 Encarmas Supercritical Fluid: Carbon fiber recovery specs 2026 https://prtimes.jp/main/html/rd/p/000000008.000181312.html

A10 UNSW Sydney Bioplastic: Wastewater algae resin specs
explained

https://www.unsw.edu.au/newsroom/news/2026/10/could-wastewater-
algae-become-a-new-material-for-manufacturing

A11 TEPCO self-healing polymer: 40μm crack repair specs
explained

https://www.denkishimbun.com/sp/415698

A12 Tohoku University AI: Polymer microstructure analysis
explained

https://www2.tagen.tohoku.ac.jp/lab/news_press/20261008-unsupervis
ed/

A13 Toray PPS recycling: Solvent technology and 2030 roadmap https://monoist.itmedia.co.jp/mn/articles/2610/06/news013.html

A14 Toray film capacitor: 150°C inverter cooling specs explained https://prtimes.jp/main/html/rd/p/000000034.000163456.html

https://www.azom.com/news.aspx?newsID=65894
https://www.enhesa.com/resources/behind-the-ban-pfas-firefighting-foams
https://www.enhesa.com/resources/behind-the-ban-pfas-firefighting-foams
https://bioengineer.org/soil-bacterium-yields-a-surprisingly-powerful-enzyme-for-breaking-down-pet-plastic-intermediates/
https://bioengineer.org/soil-bacterium-yields-a-surprisingly-powerful-enzyme-for-breaking-down-pet-plastic-intermediates/
https://www.fs.uni-lj.si/en/press-releases/turning-waste-polyurethane-into-fuel-cell-catalysts-and-lubricants/
https://www.fs.uni-lj.si/en/press-releases/turning-waste-polyurethane-into-fuel-cell-catalysts-and-lubricants/
https://theinnovator.news/breaking-the-unbreakable-the-race-to-destroy-forever-chemicals/
https://theinnovator.news/breaking-the-unbreakable-the-race-to-destroy-forever-chemicals/
https://www.3dnatives.com/en/top-10-resin-3d-printers280320174/
https://bioengineer.org/self-healing-recyclable-carbon-fiber-composites-push-aerospace-materials-toward-circularity/
https://bioengineer.org/self-healing-recyclable-carbon-fiber-composites-push-aerospace-materials-toward-circularity/
https://bioengineer.org/hidden-impact-damage-in-carbon-fiber-composites-tracked-cycle-by-cycle-in-new-study/
https://bioengineer.org/hidden-impact-damage-in-carbon-fiber-composites-tracked-cycle-by-cycle-in-new-study/
https://prtimes.jp/main/html/rd/p/000000008.000181312.html
https://www.unsw.edu.au/newsroom/news/2026/10/could-wastewater-algae-become-a-new-material-for-manufacturing
https://www.unsw.edu.au/newsroom/news/2026/10/could-wastewater-algae-become-a-new-material-for-manufacturing
https://www.denkishimbun.com/sp/415698
https://www2.tagen.tohoku.ac.jp/lab/news_press/20261008-unsupervised/
https://www2.tagen.tohoku.ac.jp/lab/news_press/20261008-unsupervised/
https://monoist.itmedia.co.jp/mn/articles/2610/06/news013.html
https://prtimes.jp/main/html/rd/p/000000034.000163456.html
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#01 SOLFIGA PPS: Teijin's PFAS-free grades and 2026
specs

OVERVIEW

Teijin Limited has introduced new grades of its SOLFIGA® polyphenylene sulfide

(PPS) compounds, designed to offer excellent sliding properties without intentionally

added PFAS, addressing growing environmental regulations. These new grades

balance wear and friction performance with regulatory compliance, notably an aramid

fiber-reinforced SOLFIGA® sliding grade that reduces the coefficient of friction (CoF)

by approximately 70% compared to conventional non-additive products. This

innovation meets the demand for high-performance sliding components in

challenging environments across various industries.

Published October 07, 2026  Teijin Limited (Via AZoM.com)  Japan



IN DEPTH

Key Findings

Teijin Limited has announced new grades of its SOLFIGA® polyphenylene sulfide (PPS)

compounds, engineered to provide exceptional sliding properties without the intentional

addition of Per- and Polyfluoroalkyl Substances (PFAS). This expansion of their high-

performance resin lineup aims to simultaneously meet stringent environmental

regulations and deliver superior material performance. A standout innovation is the

aramid fiber-reinforced SOLFIGA® sliding grade, which achieves an approximately 70%

reduction in the coefficient of friction (CoF) compared to conventional products without

dedicated sliding agents, significantly enhancing wear and friction performance.

Technical / Clinical Details

The new SOLFIGA® grades leverage PPS's inherent robustness—including excellent

heat resistance, chemical resistance, and mechanical strength—while incorporating

specialized compounding technologies to achieve high lubricity without PFAS. The

carbon fiber-reinforced sliding grades are designed for applications requiring high

strength and rigidity under heavy loads, such as in automotive powertrains and industrial

machinery bearings. The aramid fiber-reinforced grades, conversely, utilize a unique

fiber architecture to drastically reduce friction and wear. Teijin reports that this aramid-

reinforced SOLFIGA® variant can reduce the coefficient of friction by up to 70% when

compared to previous non-PFAS containing sliding materials, leading to extended

component lifespan and improved energy efficiency. These formulations offer a robust,

sustainable solution for critical components operating in harsh conditions, ensuring

reliability and compliance.



Background & Context

PFAS have become a global concern due to their persistence in the environment and

potential health impacts, leading to increasing regulatory pressure, particularly in

Europe. Industries previously reliant on PFAS for their exceptional properties, especially

in friction-reducing applications, are now urgently seeking high-performance, PFAS-free

alternatives. Teijin's development of these new SOLFIGA® grades directly addresses

this critical market need, offering a compliant yet high-performing solution for sectors like

automotive, electrical and electronics, and industrial machinery. This strategic move by

Teijin not only mitigates environmental risks within supply chains but also enhances

product competitiveness in a rapidly evolving regulatory landscape, positioning the

company as a leader in sustainable material innovation.

Strategic Significance & Outlook

Teijin's PFAS-free SOLFIGA® grades are anticipated to be well-received by the market,

as they effectively marry the dual objectives of environmental stewardship and high-

performance material provision. These products are expected to find wide applications in

areas such as vehicle electrification and efficiency improvements, maintenance-free

industrial machinery, and enhanced reliability in electrical and electronic devices. By

offering materials that are both high-performing and environmentally responsible, Teijin

aims to strengthen its leadership in the polymer materials market while adapting to

global environmental regulations. The company's ongoing efforts to expand its PFAS-

free portfolio and the subsequent impact on industrial structures will be closely watched

by industry stakeholders.

Source: https://www.azom.com/news.aspx?newsID=65894

Collected: October 09, 2026 | Automated Research System (Gemini API)

https://www.azom.com/news.aspx?newsID=65894


#02 EU PFAS Ban: 2025 firefighting foam regulations
explained

OVERVIEW

The European Union, under Regulation (EU) 2025/1988 adopted on October 2, 2025,

has introduced a groundbreaking measure to restrict PFAS in firefighting foams as an

entire chemical class. This novel approach effectively closes previous regulatory

loopholes that allowed for substitution with slightly modified PFAS compounds when

individual substances were banned. As of October 23, 2026, portable firefighting

extinguishers containing more than 1 mg/L of PFAS will be prohibited from being

placed on the EU market, accelerating the transition to more environmentally benign

extinguishing technologies.

Published October 07, 2026  Enhesa  EU



IN DEPTH

Key Findings

The European Union has implemented a landmark regulation, Regulation (EU)

2025/1988, adopted on October 2, 2025, to restrict the use of per- and polyfluoroalkyl

substances (PFAS) in firefighting foams as a complete chemical class. This innovative

approach effectively closes previous regulatory loopholes where bans on individual

PFAS compounds led to substitution with structurally similar, unregulated alternatives.

Technical / Clinical Details

Regulation (EU) 2025/1988 specifically mandates restrictions on PFAS as a 'class' within

firefighting foams. This means that instead of targeting specific PFAS compounds, the

regulation now encompasses a broad group of substances sharing common chemical

characteristics associated with PFAS. This approach is designed to tackle the inherent

concerns of persistence, bioaccumulation, and toxicity across the entire class, aiming to

break the cycle of 'whack-a-mole' regulation and substitution. Specifically, from October

23, 2026, firefighting foams containing more than 1 mg/L (1 milligram per liter) of PFAS

will be prohibited for placement on the EU market, particularly for portable extinguishers.

This strict limitation on PFAS-containing foams, especially for consumer and smaller-

scale applications, will strongly encourage the development and adoption of safer, less

environmentally impactful extinguishing agents.

Background & Context

PFAS have been extensively used in firefighting foams, particularly aqueous film-forming

foams (AFFF), due to their exceptional water and oil repellency, thermal stability, and

chemical resistance. However, their release into the environment leads to widespread

and persistent contamination, posing significant risks to ecosystems and human health.

Extensive environmental contamination by PFAS, affecting drinking water and soil, has

been a severe concern across Europe. Consequently, the EU has been progressively

tightening regulations on the manufacture, use, and marketing of PFAS, with firefighting

foams being a primary target. This comprehensive class-based restriction signifies the

EU's proactive and robust stance against the 'forever chemicals' problem.



Strategic Significance & Outlook

The enforcement of this new regulation will have profound implications for the firefighting

industry and related chemical manufacturers. Companies must review their existing

inventories of PFAS-containing foams, plan for their responsible disposal, and accelerate

their transition to PFAS-free alternatives. While many fluorine-free foams (F3 foams)

have been developed and are commercially available, their performance, cost-

effectiveness, and long-term stability still require further evaluation. The EU's

strengthened regulation is likely to serve as a model for PFAS regulation in other global

regions, potentially impacting international firefighting technologies and chemical

markets. This initiative is expected to drive improvements in environmental protection

and public health while accelerating the advancement of sustainable chemical

management practices.

Source: https://www.enhesa.com/resources/behind-the-ban-pfas-firefighting-foams

Collected: October 09, 2026 | Automated Research System (Gemini API)

https://www.enhesa.com/resources/behind-the-ban-pfas-firefighting-foams


#03 BhEstB Enzyme: University of Hamburg's PET
degradation specs

OVERVIEW

Researchers at the University of Hamburg have identified and characterized BhEstB,

a novel enzyme from soil bacteria that efficiently converts BHET and MHET,

intermediates of PET plastic, into terephthalic acid. This enzyme demonstrates

remarkably high efficiency in processing partially degraded PET products, which

represents a major bottleneck in enzymatic PET recycling. The discovery of BhEstB

is a significant breakthrough towards achieving full circular recycling of PET,

potentially overcoming the limitations of conventional degradation processes.

Published October 09, 2026  Bioengineer.org  Germany



IN DEPTH

Key Findings

A research team at the University of Hamburg has identified and characterized a novel

enzyme, BhEstB, from soil bacteria that efficiently converts the soluble intermediates—

bis(2-hydroxyethyl) terephthalate (BHET) and mono(2-hydroxyethyl) terephthalate

(MHET)—produced during the partial degradation of PET plastic, directly into

terephthalic acid. This discovery holds significant promise for resolving a major

bottleneck in enzymatic PET recycling, thereby paving the way for a truly circular plastic

economy.

Technical / Clinical Details

Enzymatic recycling of polyethylene terephthalate (PET) is garnering considerable

attention as an environmentally friendly method for plastic decomposition, bypassing

harsh heat or chemicals. However, a common challenge with many existing PET-

degrading enzymes is their diminished efficiency in the intermediate stages, where PET

is first broken down into BHET and MHET, rather than directly into its constituent

monomers, terephthalic acid (TPA) and ethylene glycol (EG). Through metagenomic

analysis of soil bacteria, the Hamburg research team discovered BhEstB, a new

esterase enzyme capable of efficiently hydrolyzing these water-soluble intermediates to

TPA. Experimental results confirmed that BhEstB exhibits excellent catalytic activity

against both BHET and MHET, demonstrating particularly high efficiency in MHET

degradation. This significantly improves the overall efficiency of the final stages of

enzymatic PET recycling, facilitating the recovery of high-purity TPA. The high purity of

the recovered monomers implies they can be re-polymerized to produce virgin-quality

PET.



Background & Context

The global plastic waste crisis, particularly the widespread pollution from PET bottles

and textiles, is a severe environmental concern, making the development of sustainable

recycling technologies an urgent priority. Traditional mechanical recycling methods often

lead to a gradual degradation of PET quality, limiting its reuse in applications demanding

virgin-like properties. Enzymatic recycling, with its greener profile and potential to

recover high-purity monomers from diverse PET waste streams, has emerged as a

promising alternative. However, efficient intermediate degradation has consistently been

a challenge, impacting the overall process speed and cost. The discovery of BhEstB

offers a potential solution to this 'intermediate barrier,' representing a significant step

forward for the commercialization of enzymatic PET recycling, contributing to ongoing

efforts by companies in Japan and France developing similar technologies.

Strategic Significance & Outlook

The identification of BhEstB has the potential to dramatically advance enzymatic PET

plastic recycling technology. Future research will likely focus on further optimizing this

enzyme, scaling up its production, and integrating it into industrial processes. For

example, combining BhEstB with existing PETase enzymes could lead to hybrid systems

that achieve faster and more complete PET degradation. If this technology is established

on a commercial scale, it could enable true circularity for PET waste, substantially

contributing to reducing plastic pollution, decreasing reliance on fossil resources, and

fostering a more sustainable society. This would bring closer a future where PET is

utilized as an 'eternal resource' rather than an 'eternal waste product.'

Source: https://bioengineer.org/soil-bacterium-yields-a-surprisingly-powerful-enzyme-for-breaking-down-

pet-plastic-intermediates/

Collected: October 09, 2026 | Automated Research System (Gemini API)
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#04 Polyurethane Pyrolysis: University of Ljubljana's
2026 method

OVERVIEW

Researchers at the University of Ljubljana have developed a groundbreaking method

to transform waste polyurethane foam into valuable oils for lubricants and electrode

catalysts for fuel cells. Utilizing atmosphere-controlled pyrolysis, they successfully

generated two valuable streams: liquid products and a solid carbon-rich char. This

innovation provides new value to typically landfilled polyurethane waste, promoting

sustainable resource circulation.

Published October 08, 2026  Fakulteta za strojništvo (University of Ljubljana, Faculty of Mechanical

Engineering)  スロベニア



IN DEPTH

Key Findings

A research team at the University of Ljubljana's Faculty of Mechanical Engineering has

developed an innovative pyrolysis technology that converts challenging waste

polyurethane foam into valuable oils for lubricants and electrode catalysts for fuel cells.

This groundbreaking research presents a new pathway for efficiently recovering high-

value products from waste polyurethane, significantly contributing to waste problem

resolution and effective resource utilization.

Technical and Process Details

The researchers employed an atmosphere-controlled pyrolysis method to decompose

waste polyurethane. This process involves heating the polyurethane at high

temperatures under carefully controlled oxygen concentrations, altering its molecular

structure to efficiently separate two main valuable product streams. The first is a liquid

product (oil) that can be utilized as a lubricant or fuel. The second is a solid carbon-rich

char, which can serve as an electrode catalyst for fuel cells. Notably, this solid char holds

significant potential as a high-performance catalyst due to its excellent electrical

conductivity and porous structure. This method exemplifies upcycling, creating high-

functional materials directly from waste.

Background and Industry Context

Polyurethane is widely used in mattresses, insulation, and automotive components, yet

its complex chemical structure makes recycling difficult, leading to a large proportion

being landfilled. Millions of tons of polyurethane waste are generated globally each year,

making the establishment of sustainable treatment methods an urgent challenge. This

research significantly contributes to accelerating the transition to a circular economy by

reducing environmentally harmful landfill volumes and promoting the efficient use of

finite resources. Particularly, its application in next-generation energy technologies like

fuel cells further enhances its economic and environmental value.



Future Outlook

While this research is still in its foundational stages, it opens new possibilities for

business models and technological development related to polyurethane reuse. Future

work is expected to involve further performance evaluation of the generated catalysts

and lubricants, along with scale-up studies for commercialization. If successfully

implemented, this technology could dramatically enhance the sustainability of the

polyurethane industry and potentially be applied to other plastic waste streams,

contributing to broader environmental problem-solving. This is a prime example of

realizing the concept of 'urban mining' by creating value from waste.

Source: https://www.fs.uni-lj.si/en/press-releases/turning-waste-polyurethane-into-fuel-cell-catalysts-and-

lubricants/

Collected: October 09, 2026 | Automated Research System (Gemini API)
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#05 EU PFAS Restrictions: Roadmap for 14,000
chemicals in 2026

OVERVIEW

Europe is advancing the most extensive chemical restrictions to date on PFAS

('forever chemicals'), with a proposal submitted in January 2023 by Denmark,

Germany, Netherlands, Norway, and Sweden. This regulation targets an estimated

14,000 PFAS substances across nearly all industrial sectors, aiming to curb their

widespread environmental and health impacts. The proposed restrictions on

manufacturing, use, and placing on the market will significantly impact numerous

industries, compelling companies to accelerate the development of alternatives.

Published October 02, 2026  The Innovator  ヨーロッパ



IN DEPTH

Key Findings

Europe is preparing for the most comprehensive chemical restrictions ever proposed on

PFAS (per- and polyfluoroalkyl substances), commonly known as 'forever chemicals.' A

joint proposal submitted in January 2023 by Denmark, Germany, the Netherlands,

Norway, and Sweden targets an estimated 14,000 types of PFAS across nearly all

industrial sectors. This sweeping regulation aims to address the pervasive adverse

health and environmental impacts of PFAS by severely restricting their manufacture,

use, and placement on the market.

Technical / Clinical Details

PFAS have been widely used across diverse products—including non-stick cookware,

waterproof clothing, firefighting foams, medical devices, and semiconductors—due to

their unique chemical properties such as water and oil repellency, heat resistance, and

durability. However, these chemicals are extremely persistent in the environment,

bioaccumulate, and have been linked to serious health effects, including cancer,

reproductive harm, and immune system dysfunction. The proposed restriction focuses

on the entire class of PFAS compounds, rather than individual substances, to prevent

regrettable substitutions with other PFAS chemicals and to provide a more holistic

approach to risk management.

Background & Context

PFAS contamination has been detected globally in water, soil, wildlife, and human blood,

making its widespread presence and persistence a major international concern. This

proposal by the European Chemicals Agency (ECHA) is a critical component of the

European Green Deal strategy, aiming to fundamentally rethink the use of chemicals. It

is part of a broader regulatory trend to enhance chemical safety and accelerate the

transition to a circular economy. The regulation will have a profound impact on a vast

array of industries, including automotive, electronics, construction, textiles, and

healthcare, compelling many companies to invest in developing alternative materials and

processes.



Strategic Significance & Outlook

These extensive PFAS restrictions will necessitate massive changes in product design,

supply chains, and manufacturing processes within Europe. Companies will be forced to

accelerate research and development of PFAS-free alternative technologies and

materials, potentially fostering significant innovation and new market opportunities. While

the final decision on the restriction may take time, its impact is expected to be

unavoidable, requiring international companies to comply to maintain access to the

European market. In the long term, this initiative is anticipated to drastically reduce

PFAS releases into the environment, contributing to the protection of human health and

ecosystems globally.

Source: https://theinnovator.news/breaking-the-unbreakable-the-race-to-destroy-forever-chemicals/

Collected: October 09, 2026 | Automated Research System (Gemini API)
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#06 SLA 825 Dual: 3D Systems' 2026 build speed and
volume specs

OVERVIEW

The latest advancements in resin 3D printing highlight 3D Systems' SLA 825 Dual,

which boosts build volume by 22% and speed by 25% over prior SLA models using

dual 4W lasers. Concurrently, Elegoo's Saturn 4 Ultra 16K sets a new standard for

high-resolution personal printing, achieving speeds up to 150 mm/h with a 10-inch

16K mono LCD, offering 14 x 19 µm XY resolution. These innovations significantly

enhance productivity and precision across industrial and professional applications,

pushing the boundaries of resin-based additive manufacturing.

Published October 05, 2026  3Dnatives  USA



IN DEPTH

Key Findings

The resin 3D printing landscape in 2026 is marked by significant advancements in both

industrial and prosumer segments, led by 3D Systems' SLA 825 Dual and Elegoo's

Saturn 4 Ultra 16K. The SLA 825 Dual has achieved a 22% larger build volume and up

to 25% faster build speeds compared to previous SLA models, while the Saturn 4 Ultra

16K delivers high-definition prints at an unprecedented speed of 150 mm/h, leveraging a

10-inch 16K mono LCD.

Technical / Clinical Details

3D Systems SLA 825 Dual: This industrial-grade SLA printer enhances productivity

through its dual 4W lasers, enabling a substantial increase in throughput. The build

volume has been expanded by approximately 22% over previous models, allowing for

larger parts or more parts per print job. The up to 25% increase in build speed makes

it a compelling solution for high-volume manufacturing, rapid prototyping, and

iterative design in demanding industries like automotive, aerospace, and medical

device production.

Elegoo Saturn 4 Ultra 16K: Aimed at both professional and advanced hobbyist

users, the Saturn 4 Ultra 16K features a 10-inch 16K monochrome LCD, providing an

ultra-fine XY resolution of 14 x 19 µm. This enables the creation of incredibly detailed

and smooth models. Critically, it achieves a maximum print speed of 150 mm/h, a

notable improvement that addresses the typical time-intensive nature of high-

resolution resin printing. This combination of speed and precision is ideal for

applications in jewelry, dentistry, and intricate model making.

Background & Context

For years, FDM (Fused Deposition Modeling) dominated the accessible 3D printing

market, but resin-based technologies like SLA, DLP, and LCD have steadily gained

traction due to their superior surface finish and precision. However, industrial machines

were often cost-prohibitive, and prosumer models struggled with balancing resolution

and speed. The latest generation of printers seeks to overcome these limitations, making

high-quality, efficient resin printing more accessible to a broader range of users and

applications.



Strategic Significance & Outlook

These developments signify a transformative period for resin 3D printing. The enhanced

capabilities of systems like the SLA 825 Dual will enable industries to accelerate product

development cycles, engage in more cost-effective small-batch production, and improve

supply chain flexibility. Concurrently, the Saturn 4 Ultra 16K's blend of speed and detail

will empower designers, artists, and small businesses to produce intricate, high-quality

objects with greater efficiency. This dual advancement positions resin 3D printing to

move beyond mere prototyping into a more prominent role for end-use part

manufacturing, driving growth and innovation across multiple sectors.

Source: https://www.3dnatives.com/en/top-10-resin-3d-printers280320174/

Collected: October 09, 2026 | Automated Research System (Gemini API)

https://www.3dnatives.com/en/top-10-resin-3d-printers280320174/


#07 IISc Carbon Fiber: Self-healing vitrimer matrix
specs explained

OVERVIEW

Researchers at the Indian Institute of Science have developed a self-healing and

recyclable carbon fiber composite material, significantly advancing circularity in

aerospace materials. This innovative composite employs a vitrimer epoxy matrix

featuring a 'dual dynamic network' of associative disulfide and silyl ether bonds,

overcoming the limitations of conventional thermoset epoxies regarding crack repair,

reprocessability, and recyclability. This allows for in-service self-healing and efficient

recovery of expensive carbon fibers at end-of-life, contributing substantially to

aerospace sustainability.

Published October 04, 2026  Bioengineer.org (Indian Institute of Science, Bangaloreの研究)

India



IN DEPTH

Key Findings

A research team at the Indian Institute of Science (IISc), Bangalore, has successfully

developed a self-healing and recyclable carbon fiber composite material that promises to

fundamentally transform material circularity within the aerospace industry. This

groundbreaking composite addresses long-standing challenges associated with

conventional thermoset epoxy composites, namely their inability to heal cracks, their

irreversible shape, and the extreme difficulty in recycling them.

Technical / Clinical Details

The new composite material developed by the IISc team is based on a **vitrimer epoxy

matrix**, distinguished by its incorporation of a **'dual dynamic network'** that combines

**associative disulfide bonds** and **silyl ether bonds**. This dual dynamic network

imparts two critical, innovative properties to the material:

Self-Healing Capability: Should microscopic cracks appear in the material, the

dynamic bonds can re-associate under mild external stimuli (e.g., gentle heat),

enabling the material to autonomously heal its damage. This preserves structural

integrity and significantly extends component lifespan, a stark contrast to traditional

thermoset epoxies where crack repair is exceptionally challenging.

Recyclability: At the end of the composite's service life, the matrix resin can be

disassembled, allowing for the recovery and reuse of expensive carbon fibers. This is

facilitated by the vitrimer's inherent reprocessability upon heating and the reversible

nature of its dynamic bonds. Conventional thermoset composites are notoriously

difficult to recycle, with the valuable carbon fibers often ending up in landfills or

incinerated because the matrix cannot be easily separated without degradation.

The dual dynamic network is particularly ingenious as it allows for different dynamic

responses under varying temperatures or environmental conditions, enabling

multifunctional material design. For instance, bonds active at lower temperatures could

facilitate self-healing, while those active at higher temperatures could promote

decomposition during the recycling process.



Background & Context

Carbon fiber composites are indispensable in the aerospace industry due to their

exceptional strength-to-weight ratio, which is crucial for fuel efficiency and performance.

However, while contributing significantly to aircraft lightweighting, the environmental

impact of manufacturing waste and end-of-life disposal has become a growing concern.

The thermoset epoxies traditionally used in these composites form irreversible cross-

linked networks upon curing, making them impossible to melt, re-dissolve, or reshape.

This renders recycling extremely difficult, leading to the landfilling or incineration of

valuable carbon fibers and contributing to resource depletion and environmental burden.

The aerospace sector, driven by increasing sustainability demands, has been actively

seeking innovative solutions to these challenges.

Strategic Significance & Outlook

The IISc research holds immense potential to dramatically enhance the sustainability

across the entire lifecycle of aerospace materials. The self-healing property promises

reduced maintenance costs and improved safety for aircraft, while the recyclability

promotes the reuse of costly carbon fibers, boosting resource efficiency. If

commercialized, this technology could find widespread applications not only in

aerospace but also in other industries heavily reliant on carbon fiber composites, such

as automotive, wind energy (blades), and high-performance sports equipment. This

represents a significant step towards waste reduction and the realization of a circular

economy, contributing profoundly to a sustainable future.

Source: https://bioengineer.org/self-healing-recyclable-carbon-fiber-composites-push-aerospace-

materials-toward-circularity/
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#08 UMATEX Carbon Fiber: 2026 impact damage
prediction explained

OVERVIEW

Researchers from the Moscow Aviation Institute and UMATEX have published a new

study tracking and predicting the progression of hidden impact-induced delaminations

in carbon fiber composites under cyclic compressive loading, cycle-by-cycle.

Combining computational and experimental validation, the study demonstrates the

ability to measure and predict damage propagation with sufficient fidelity for

aerospace damage tolerance assessment. This breakthrough addresses a long-

standing challenge in composite fatigue, significantly impacting aircraft structural

design and maintenance strategies.

Published October 08, 2026  Scienmag (Moscow Aviation Institute and UMATEXの研究)  ロシ

ア



IN DEPTH

Key Findings

Researchers from the Moscow Aviation Institute and composite manufacturer UMATEX

have developed a novel method to accurately track and predict the progression of

hidden impact damage, specifically delamination, in carbon fiber composites under cyclic

compressive loading, on a cycle-by-cycle basis. This groundbreaking achievement

significantly enhances the reliability of damage tolerance assessment for composite

materials in the aerospace industry.

Technical / Clinical Details

The study meticulously analyzed the evolution of delamination within composite

materials through a combination of computational modeling and experimental validation.

Specifically, composite samples subjected to initial impact were then subjected to

repeated cyclic compressive loads at various levels. Non-destructive testing techniques

(e.g., ultrasonic inspection) were employed to monitor changes in delamination size and

shape in real-time. Simultaneously, advanced finite element method simulations were

used to construct models predicting how these damages initiate and propagate. The

high concordance between experimental results and computational models

demonstrated that it is now possible to measure and predict damage growth with a

fidelity that meets the stringent requirements of aerospace applications—a feat

previously challenging with conventional prediction models.

Background & Context

Carbon fiber composites are indispensable materials for aircraft structures due to their

lightweight and high strength properties. However, unseen internal damage, such as

delaminations caused by unexpected impacts (e.g., bird strikes, dropped tools), can

severely affect the material's fatigue life and structural integrity. Accurately predicting the

progression of such damage has been a persistent challenge in ensuring aircraft safety.

Traditional damage assessment methods struggled to precisely capture this damage

evolution under fatigue, imposing significant constraints on maintenance frequency and

design safety margins. This research offers a more scientific and practical solution to

these critical issues, providing a benchmark for global aerospace material standards.



Strategic Significance & Outlook

This new tracking and prediction technology will improve the accuracy of damage

tolerance analysis during the aircraft design phase, enabling the development of lighter

and more reliable structural designs. It will also contribute to optimizing maintenance

programs for in-service aircraft, reducing unnecessary part replacements while

identifying potential failure risks early. This will contribute to both reducing aircraft

operating costs and enhancing safety, playing a vital role in the development of next-

generation aircraft. The research team aims to expand the application of this damage

progression prediction to diverse composite materials and under various loading

conditions in the future.

Source: https://bioengineer.org/hidden-impact-damage-in-carbon-fiber-composites-tracked-cycle-by-

cycle-in-new-study/
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#09 Encarmas Supercritical Fluid: Carbon fiber
recovery specs 2026

OVERVIEW

Encarmas Co., Ltd. has been selected for the 15th cohort of '1stRound,' Japan's

premier university/research institute-backed startup growth program, for its unique

supercritical/subcritical fluid technology enabling high-quality carbon fiber recovery

from CFRP. The company addresses existing recycling challenges of maintaining

long fibers, reducing costs, and achieving high-quality recovery, specifically aiming for

horizontal recycling (re-use in the same application) of CFRP in the mobility sector.

This selection highlights Encarmas' potential as a deep tech startup to contribute to

the sustainability of the aerospace and automotive industries.

Published October 05, 2026  株式会社エンカーマス (PR TIMES)  Japan



IN DEPTH

Key Findings

Encarmas Co., Ltd. has been selected as a recipient of the 15th '1stRound' program,

Japan's top-tier deep tech support initiative co-sponsored by universities and research

institutions. This recognition is for its unique supercritical and subcritical fluid technology,

which enables high-efficiency and high-quality recovery of carbon fibers from Carbon

Fiber Reinforced Plastics (CFRP). Encarmas aims to accelerate the realization of

horizontal recycling for CFRP in the mobility sector, contributing to a sustainable society.

Technical / Clinical Details

Encarmas' developed supercritical/subcritical fluid technology facilitates the removal of

resin components from CFRP, allowing for the recovery of high-purity carbon fibers while

preserving their structural integrity and length. Traditional methods, such as pyrolysis

and chemical decomposition, often face challenges with fiber degradation and

shortening. Encarmas' technology overcomes these issues; recovered carbon fibers

retain tensile strength comparable to virgin materials and maintain their length, making

them suitable for re-use in high-performance applications like aerospace and automotive

industries. This technology represents a breakthrough by simultaneously addressing the

key barriers to CFRP recycling: 'maintaining long fibers,' 'cost reduction,' and 'high-

quality recovery.'

Background & Context

Carbon Fiber Reinforced Plastics (CFRPs) are extensively used in aircraft, automobiles,

and wind turbine blades. However, their superior performance has historically made

them difficult to recycle, leading mostly to landfill disposal. As reducing environmental

impact and promoting resource efficiency become global imperatives, the development

of high-quality CFRP recycling technologies is a strong demand from governments and

industries worldwide. Particularly in the mobility sector, demand for CFRP is expected to

grow with the electrification of automobiles and lightweighting of aircraft, making the

establishment of horizontal recycling technologies essential for ensuring the industry's

sustainability. '1stRound' is a leading Japanese program fostering university-derived

deep tech startups, and Encarmas' selection underscores the significant potential impact

of its technology.



Strategic Significance & Outlook

With the support of the '1stRound' program, Encarmas plans to accelerate its

technological development, conduct demonstration experiments, and forge partnerships

for commercialization. The company aims to establish a horizontal recycling model,

collaborating with key players in the mobility sector to re-utilize recovered carbon fibers

in new automotive and aerospace components. This will dramatically reduce the

environmental impact across the entire lifecycle of CFRP and contribute to building a

sustainable material supply chain. Encarmas is expected to become a leading player in

the global CFRP recycling market, significantly contributing to the realization of a circular

economy. The technology also presents an opportunity for Japan to lead in sustainable

advanced materials.

Source: https://prtimes.jp/main/html/rd/p/000000008.000181312.html
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#10 UNSW Sydney Bioplastic: Wastewater algae resin
specs explained

OVERVIEW

Researchers at UNSW Sydney are advancing a project to develop algae, harvested

from wastewater treatment plants, into a new bioplastic material for manufacturing.

This initiative aims to produce prototype resins and demonstrate potential

applications, simultaneously enhancing sustainability in both wastewater treatment

and plastics production. Utilizing algae as a raw material reduces reliance on

conventional fossil fuel-derived plastics and accelerates the shift towards a lower

environmental impact, circular production model.

Published October 01, 2026  UNSW Sydney  Australia



IN DEPTH

Key Findings

A research team at UNSW Sydney in Australia is pioneering a groundbreaking project to

utilize algae, generated during wastewater treatment processes, as a novel bioplastic

material for manufacturing industries. The research has successfully demonstrated the

production of prototype resins based on algae and developed potential product

applications, thereby unlocking new value from previously untapped wastewater

resources.

Technical and Process Details

Bioplastic Production from Algae: The project leverages algal biomass collected

from municipal wastewater treatment facilities as a feedstock for biopolymer

production. Algae grow rapidly through photosynthesis, absorbing nutrients such as

nitrogen and phosphorus from wastewater, which also contributes to enhanced

wastewater purification.

Prototype Resin Development: The harvested algal biomass undergoes specific

chemical processing to yield a bioplastic resin. The research team has created

prototype models to demonstrate that this algae-derived resin can be processed

using common manufacturing techniques, including injection molding and 3D printing.

This showcases the material's versatility for diverse product forms.

Potential Applications: Envisioned applications for the algae-derived resin include

disposable packaging, agricultural films, medical devices, automotive components,

and even building materials. These products are expected to exhibit a lower

environmental footprint compared to conventional plastic counterparts.



Background & Industry Context

Amidst growing global concerns about plastic pollution and climate change, there is an

escalating demand for sustainable material solutions. Interest in bio-based plastics,

independent of fossil fuels, is particularly high, but challenges such as competition with

food resources and production costs have persisted. UNSW's research offers a

sustainable approach by utilizing non-food source wastewater algae, overcoming these

challenges and reconciling resource efficiency with environmental impact reduction. This

initiative also aligns with a 'waste-to-resource' strategy, transforming wastewater

byproducts into high-value products.

Strategic Significance & Outlook

The UNSW Sydney research team is focused on scaling up and improving the cost-

efficiency of the algae-derived bioplastic manufacturing process, with the goal of

commercialization. Further research will gather detailed data on the material's

mechanical properties, durability, biodegradability, and comprehensive life cycle

assessment. Successful implementation of this technology would significantly enhance

wastewater treatment sustainability while contributing substantially to the

decarbonization of the plastics industry and the transition to a circular economy. In the

future, there is potential to strengthen collaborations with local wastewater treatment

facilities to establish large-scale algae supply networks.

Source: https://www.unsw.edu.au/newsroom/news/2026/10/could-wastewater-algae-become-a-new-

material-for-manufacturing
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#11 TEPCO self-healing polymer: 40μm crack repair
specs explained

OVERVIEW

Tokyo Electric Power Company Holdings (TEPCO) has developed a self-healing

polymer inspired by mussel adhesion mechanisms, which restores tensile strength

after physical damage and autonomously repairs 40-micrometer cracks in hours. This

breakthrough targets extending the lifespan and enhancing the maintenance

efficiency of power grid infrastructure. The technology is expected to significantly

reduce long-term maintenance costs and improve grid reliability in harsh operating

environments.

Published October 09, 2026  電気新聞  Japan



IN DEPTH

Key Findings

TEPCO's Management Technology Strategy Research Institute has achieved a

significant breakthrough in material science with the development of a novel self-healing

polymer, designed to extend the lifespan and enhance the maintenance efficiency of

power infrastructure. Drawing inspiration from the robust underwater adhesion of

mussels, this polymer incorporates catechol groups, enabling dynamic covalent bonds.

Experimental results confirm that the material not only recovers its tensile strength after

suffering physical impact but also demonstrates remarkable autonomous repair

capabilities, effectively eliminating 40-micrometer deep scratches within a few hours

without external intervention.

Technical Details

The core of this technology lies in the dynamic covalent bonding facilitated by catechol

groups. These groups allow for reversible bond formation and cleavage, providing the

material with its self-healing property. Unlike many conventional self-healing materials

that require external stimuli such as heat or light, this polymer exhibits autonomous

repair at ambient temperatures, significantly lowering the barrier to practical application.

This intrinsic repair mechanism can mitigate micro-cracks and damages that typically

accumulate in power equipment, thereby slowing down overall material degradation and

prolonging operational life.

Background & Context

Power infrastructure operates under severe environmental conditions for extended

periods, making material durability a critical challenge. Applying self-healing polymers to

insulation materials, anti-corrosion coatings, and other components in power lines and

transformers could drastically reduce the risk of unexpected failures and extend planned

maintenance cycles. Many utility companies globally face increasing costs associated

with equipment replacement and maintenance. This innovation offers a cost-effective

solution, potentially transforming how power assets are managed and maintained,

aligning with global efforts to create more resilient infrastructure.



Strategic Significance & Outlook

The deployment of this self-healing polymer is expected to reduce downtime due to

unforeseen equipment failures, contributing to a more stable power supply. Future

research will focus on long-term durability assessments under real-world conditions and

exploring broader applications across various power facilities, including smart grids and

renewable energy installations. This technology holds substantial promise for enhancing

the reliability of sustainable infrastructure, positioning it as a key enabler for future

energy systems.

Source: https://www.denkishimbun.com/sp/415698
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#12 Tohoku University AI: Polymer microstructure
analysis explained

OVERVIEW

Tohoku University researchers have developed an innovative machine learning

method for automated, high-precision microstructure analysis of electron beam-

sensitive polymers. This technique combines self-supervised noise reduction with

unsupervised analysis of noisy 4D-STEM data, successfully reproducing conventional

analysis results for isotactic polystyrene and detecting previously unidentifiable minor

crystalline components. Published in npj Computational Materials on October 3,

2026, this breakthrough addresses a significant bottleneck in polymer materials

development.

Published October 08, 2026  多元物質科学研究所 (東北大学)  Japan



IN DEPTH

Key Findings

A research group at Tohoku University has developed an innovative machine learning

approach that automates and enhances the precision of microstructure analysis for

"electron beam-sensitive polymer materials"—a class of materials previously challenging

to characterize with electron microscopy. This new method successfully extracts subtle

crystalline components from noisy 4D-STEM (Scanning Transmission Electron

Microscopy) data, which were often overlooked by conventional techniques. For isotactic

polystyrene (iPS), the AI not only accurately reproduced known crystalline structures but

also revealed previously undetected minute crystalline components, opening new

avenues for polymer structural analysis.

Technical Details

The developed machine learning method employs a two-stage approach. In the first

stage, self-supervised learning is applied to 4D-STEM data, which typically contains high

levels of noise due to minimized electron beam exposure to prevent sample damage.

This effectively denoises the data, significantly improving the signal-to-noise ratio (SNR)

and allowing weaker structural information to emerge. The second stage involves

unsupervised analysis on the cleaned data, enabling the automatic identification and

classification of diverse crystalline components and their orientations within the material,

free from prior knowledge or assumptions. This combined strategy is crucial for

comprehensively analyzing complex polymer crystalline structures while minimizing

electron beam damage.

Background & Context

Polymer materials are indispensable in a wide range of fields, including electronics,

automotive, and medical industries, due to their lightweight properties, processability,

and diverse functionalities. However, a fundamental challenge has been their

susceptibility to electron beam damage, which makes high-resolution microstructure

analysis by electron microscopy difficult. This limitation has hindered the elucidation of

structure-property relationships and the design of higher-performance polymer materials.

This research addresses this long-standing issue by leveraging AI, potentially

accelerating both fundamental and applied research in polymer materials science.



Strategic Significance & Outlook

This AI-based microstructure analysis technology is poised to become a powerful tool for

deepening our understanding of the relationship between polymer structure and function.

It will directly contribute to the design of materials requiring precise structural control,

such as high-performance battery separators, biocompatible materials, and next-

generation semiconductor components. In the future, the goal is to establish this

technology as a versatile analytical platform applicable to a wide variety of electron

beam-sensitive materials. This is expected to accelerate the creation of novel polymer

materials and drive innovation across industrial sectors globally.

Source: https://www2.tagen.tohoku.ac.jp/lab/news_press/20261008-unsupervised/
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#13 Toray PPS recycling: Solvent technology and 2030
roadmap

OVERVIEW

Toray has developed the industry's first solvent material recycling technology for

polyphenylene sulfide (PPS), a super engineering plastic, enabling the recovery of

virgin-equivalent quality PPS from waste materials. This innovative process is

expected to reduce greenhouse gas (GHG) emissions by approximately 30% across

the PPS lifecycle. Toray aims to commercially sell this recycled PPS by 2030,

marking a significant step towards sustainable high-performance plastics.

Published October 05, 2026  MONOist - ITmedia  Japan



IN DEPTH

Key Findings

Toray Industries, Inc. has achieved a groundbreaking innovation in the recycling of high-

performance super engineering plastics, specifically polyphenylene sulfide (PPS). The

company has developed an industry-first solvent material recycling technology that

enables the separation and recovery of PPS from used PPS-containing waste materials,

yielding a product with quality equivalent to virgin PPS. This breakthrough is projected to

reduce greenhouse gas (GHG) emissions by approximately 30% across the entire

lifecycle, from raw material production to final product manufacturing. Toray aims to

commence commercial sales of this recycled PPS by 2030.

Technical Details

The newly developed solvent material recycling technology capitalizes on PPS's

selective solubility in certain solvents. The process involves pulverizing PPS-containing

waste materials—such as scraps from automotive or electronic components—and

immersing them in an appropriate solvent. Within this solvent, only PPS is efficiently

dissolved, effectively separating it from impurities and other materials like glass fibers or

metals. Subsequently, the dissolved PPS solution is processed to recover the solvent,

and high-purity PPS polymer is precipitated and dried to obtain PPS pellets comparable

in quality to virgin material. This process fundamentally resolves issues of quality

degradation and property deterioration caused by foreign matter contamination, which

have been significant challenges in conventional mechanical recycling methods.



Background & Context

PPS is extensively used in demanding applications, including automotive electrical

components, electronic devices, and industrial machinery, owing to its exceptional heat

resistance, chemical resistance, and mechanical strength. However, due to its high

functionality, PPS has historically been difficult to recycle, with most waste ending up

incinerated or landfilled. Amid tightening global environmental regulations and an

accelerating transition to a sustainable society, the development of recycling

technologies for high-performance plastics has become an urgent priority. Especially

with the advancement of electrification in the automotive industry, demand for PPS is

steadily increasing, making its resource circulation essential for reducing the

environmental footprint of the entire supply chain. Toray's technology aims to establish a

circular economy within the PPS value chain, significantly contributing to the efficient

utilization of resources.

Strategic Significance & Outlook

Toray's industry-first PPS solvent material recycling technology has the potential to set a

new standard in the high-performance plastic recycling sector. By targeting commercial

sales by 2030, recycled PPS will become available on the market, enabling automotive

and electronics manufacturers to accelerate the achievement of their environmental

targets within their supply chains. This will promote the sustainable use of PPS and

contribute to solving the plastic waste problem. Based on this technology, Toray plans to

further strengthen its initiatives toward realizing a circular society, including exploring

applications for other high-performance plastics.

Source: https://monoist.itmedia.co.jp/mn/articles/2610/06/news013.html
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#14 Toray film capacitor: 150°C inverter cooling specs
explained

OVERVIEW

Toray, in collaboration with Nagoya University, has successfully prototyped a film

capacitor utilizing a 150°C heat-resistant film as its dielectric and demonstrated its

integration into an inverter operating stably at 150°C. Thermal simulations indicate

the potential to reduce the inverter's cooling structure size by approximately 50%.

This breakthrough is expected to contribute significantly to the miniaturization and

enhanced performance of next-generation mobility electrification, offering stable

operation and increased design flexibility in high-temperature environments.

Published October 08, 2026  PR TIMES (東レ株式会社)  Japan



IN DEPTH

Key Findings

Toray Industries, Inc., in a joint research effort with Professor Masayoshi Yamamoto of

Nagoya University's Institute of Materials and Systems for Sustainability, has

successfully developed a film capacitor capable of stable operation in high-temperature

environments up to 150°C. Furthermore, they have demonstrated the stable operation of

an inverter integrated with this capacitor under 150°C conditions. This innovative

capacitor utilizes Toray's proprietary 150°C heat-resistant film as its dielectric,

significantly improving heat resistance compared to conventional products. Thermal

simulations suggest that using this new capacitor could reduce the inverter's cooling

structure size by approximately 50%, marking a groundbreaking achievement for

miniaturization, weight reduction, and power output enhancement in next-generation

mobility electrification technologies.

Technical Details

The core of this research is Toray's 150°C heat-resistant film, developed through years

of advanced polymer material technology. This film, serving as the dielectric, suppresses

the degradation of electrical properties in high-temperature environments, achieving

stable dielectric constant and low dielectric loss. The prototyped film capacitor utilizes a

multilayer structure of this high-performance film, combining high capacitance with

excellent heat resistance in a compact form factor. During demonstration tests, an

inverter incorporating this capacitor was operated continuously at 150°C, confirming its

stable performance. Inverters typically experience significant temperature rises due to

semiconductor devices, and cooling has been a major barrier to miniaturization. The

ability of this new capacitor to operate stably at an ambient temperature of 150°C

dramatically increases the flexibility of thermal design, leading to reduced thermal

resistance and a potential 50% reduction in the size of cooling components like heat

sinks.



Background & Context

With the proliferation of next-generation mobility solutions such as electric vehicles (EVs)

and hybrid vehicles (HVs), there is an increasing demand for power electronic

components, particularly inverters, to be smaller, lighter, more powerful, and capable of

operating at higher temperatures. High-temperature passive components are

indispensable, especially when considering placement in hot environments like engine

compartments. Conventional film capacitors are typically limited to 105°C to 125°C,

necessitating complex and bulky cooling systems, such as water-cooling, for higher-

temperature operation. The achievement by Toray and Nagoya University resolves this

bottleneck, enabling the design of more efficient and compact power modules.

Strategic Significance & Outlook

This 150°C heat-resistant film capacitor and the resulting inverter miniaturization

technology hold the potential to revolutionize the electrification of next-generation

mobility. More compact and higher-performance inverters will contribute to extended

driving ranges, shorter charging times for electric vehicles, and more efficient use of

onboard space. Applications are also anticipated across a wide range of sectors

requiring high efficiency and reliability in high-temperature environments, including

aerospace, industrial machinery, and renewable energy conversion systems. Toray plans

to leverage this technology as a core component to contribute to the evolution of mobility

society and the realization of a sustainable future.

Source: https://prtimes.jp/main/html/rd/p/000000034.000163456.html
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