Polymers_Resins
Weekly Intelligence Report High-Perf Polymers

2026-09-12 : 29 articles : 9 countries AM, Al, & Sustainability Drive Demand

troy-technical.jp

29 9 0.003 100,000

articles countries Df at 10GHz cycles

Total Articles Source Countries Ultra-Low Dielectric Loss PFAS-Free FC Durability

I All 29 Articles This Week — 5-Axis Evaluation Matrix

How to read columns — Tech Novelty: degree of breakthrough Market Proximity: closeness to commercialization Market Impact: industry-wide
effect Data Reliability: quantitative data & peer review US/EU Relevance: direct impact on US/European companies & supply chains

& Article Title Tyoe Tech Market Market Data US/EU Summan
yp Novelty Proximity Impact Reliability Relevance Y

Bilby3D launches ThermaX PEEK/TPI

Bilby3D High-Temp New eo oo eoooe o000 . o 3
#01 high-temperature 3D printing filaments for
AM Product .
aerospace/automotive.
Corporat INTAMSYS & JLC3DP launch scalable PEEK/PEKK
INTAMSYS oo oo eoeoo e ) e i
#02 e 3D printing services for aerospace,
PEEK/PEKK Svc L ° .
Strategy semiconductors.
Sumitomo Chemical & Gutenberg co-develop LCP
o 0o 00 o0 00 e 0o 00
#03  Sumitomo LCP AM Fil.  Research filament for 3D printing in semiconductor/Al
¢ ¢ ¢ applications.
0 Low Dk/Df Epoxy . : e oo o0 eeceoe e oo eeo o Novel HBPSi-modified epoxy resin achieves low
esearcn
Resin ° ° ° dielectric constant (2.82) for electronic packaging.
405 Sustainable AM Al ) eoeo e eoec e eeoo e MDPI review advocates multi-faceted sustainability
nalysis
Review v ° ° evaluation for polymer additive manufacturing.
X eoo o0 ee oo e e e o ACS review highlights "functionalization paradox" in
#06 AM Paradox Review Analysis . - . . .
° ° sustainable AM, cautioning bio-derived materials.
. Comparis eeee oo oo o0 JLC3DP clarifies PLA's practical heat resistance
#07  PLA Heat Resistance o e
on ° limit (below 50-60° C) for 3D printing.

Researchers develop multi-layer metal/ceramic
oo 00 LN J o000 o0 00

#08  Coated 3D Polymers Research coatings for 3D-printed polymer parts, enhancing
durability.
NIST commercializes RM 8047 to standardize
New oo oo oo oo LI ) LI ) . . .
#09  NIST AM Standard N photopolymer 3D printing, enhancing quality
roauc [}
control.
ZAECOTECH elucidates biomass-derived
. LI ) L) eo oo o000 ) .
#10 Biomass Thermosets  Research thermosets for wind blades, enabling closed-loop
L]
recycling.
eoec e eoo e Glass core substrates to resolve warpage in Al
#11  Glass Core Substrates  Trend . L
. ° accelerators by 2030, addressing ABF limitations.
Novel BN interface engineering yields BT-based
Ultra-Low Df ee oo o0 LI ) D) eoeo e i . . .
#12 Research high-frequency substrates with ultra-low dielectric
Substrate ° ° °
loss (0.003 at 10 GHz).
PEEK adoption accelerates in semiconductor
R . R Market L) oo 00 oo 0o L) oo 00 . R .
#13  PEEK in Semi Equip. Overview equipment due to purity, thermal, and chemical
L]

resistance.

Polymers_Resins Weekly Intelligence Report | 2026-09-12 | Page 1



. . Tech Market Market Data US/EU
# Article Title Type . . Summary
Novelty Proximity Impact Reliability Relevance

#14 TOWA MUF for Al
PBZ Composite
#15
Recycle
#16  FDA Fluoropolymer
#17  Avantium PEF Japan
#18  WHILL Light Mobility
#19  Self-Healing CFRP
#20  Albion DURABIO Case
#21 Enhanced DURABIO
#22  PFAS-Free FC Memb.
#23 Nagoya CFRP Recycle
Gen Al Polymer
#24 .
Design
#25 DuPont Vespel Japan
#26  Teijin Sereebo Auto
#27  Toray Aircraft CFRP
Sigma-Aldrich FC
#28
Memb
#29  CFRTP for Auto Mass
e e e e High

Corporat
e
Strategy
CICIC ) o0
Research
[ ]
Regulator eo oo
y Update °
Corporat
LN e 0o 00
e
Strategy
New LI )
Product
o 0o 00 L
Research
°
New L) oo oo
Product °
New o0 LI )
Product
o 0o 00 o e
Research
°
LI ) o0
Research
[ ]
o 0o 00 L
Research
L]
Corporat
L) LI )
e
Strategy
New LI ) LI )
Product °
Market LI )
Overview °
New oo oo
Product
LN
Analysis
Med-High e e Med

TOWA's Mold Underfill (MUF) technology enhances
thermal management and productivity for Al
semiconductors.

Novel recycling technology decomposes carbon
fiber-reinforced polybenzoxazine composites,
recovering fibers.

FDA solidifies distinction: medical fluoropolymers
deemed safe, exempt from broad PFAS concerns.

Avantium partners with Sojitz Pla-Net to propel
plant-based PEF "releaf® " adoption in Japan.

WHILL's new mobility device incorporates Teijin's
thermoplastic carbon fiber composite, achieving
ultra-light 18.6kg.

Teijin pioneers self-healing, highly recyclable
thermoset CFRP for sustainable high-performance
applications.

Albion adopts Mitsubishi Chemical's plant-derived
bio-engineering plastic "DURABIO" for cosmetic
cases.

Mitsubishi Chemical unleashes enhanced DURABIO,
a bio-engineering plastic redefining
performance/sustainability.

Shinshu University unveils PFAS-free fuel cell
membrane, achieving 100,000 cycles at 120° C.

Nagoya Institute of Technology develops novel
solid catalyst for revolutionary CFRP recycling.

Georgia Tech innovates polymer design with
generative Al, streamlining development and
reducing costs.

DuPont expands high-performance polyimide
Vespel® evaluation capabilities in Japan for
electronics.

Teijin's Sereebo® achieves 40% weight reduction
and 10x impact resistance for automotive.

Japan Chemical Industry Association highlights
Toray's high-toughness CFRP for aircraft fuel
efficiency.

Sigma-Aldrich enhances fuel cell polymer
electrolyte membranes for low-temperature
operation.

Kanazawa University explains CFRTP overcomes
CFRP challenges for automotive mass production.

Low | Yellow highlight = featured article
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I Three Questions That Demand Your Decision This Week

O Are your high-frequency electronics materials obsolete?

Breakthroughs in low Dk/Df epoxy (US) and 3D printable LCP (Japan) are setting new standards for Al accelerators
and 5G/6G packaging. Does your current material roadmap compete with Dk 2.82 or Df 0.003 at 10 GHz?

0 How exposed is your supply chain to PFAS regulations?

With a PFAS-free fuel cell membrane achieving 100,000 cycles at 120° C (Japan) and FDA clarifying
fluoropolymer safety, the regulatory landscape is shifting. Do you have a clear strategy for PFAS-free alternatives

in critical applications?

0 Can your composites compete with mass-produced, recyclable CFRP?

Teijin's Sereebo® (Japan) offers 40% weight reduction and 10x impact resistance for automotive, with
recyclability. Are your lightweighting and sustainability strategies keeping pace with these advancements in
mass-producible composites?

I Opportunities vs. Threats for US/European Companies
Opportunity vs. Threat Matrix for US/European Companies
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I Deep Dive O — LCP Filaments for 3D Printed Electronics

#03 | 2026/09/10 | Plastics Today | Tech Noveltye e e e o Proximitye e ¢ o o Market Impacte e e e e Data
Reliabilitye e @ o o US/EU Relevancee o o o o

Sumitomo Chemical and Gutenberg Co. co-developed a liquid crystal polymer (LCP) filament for 3D printing,
targeting semiconductors, Al, and next-gen mobility. LCP's high heat resistance, strength, low dielectric

constant, and dimensional stability are now achievable in AM.

A proprietary filament drawing technology controls molecular orientation during extrusion, ensuring stable
filament formation and retaining LCP's intrinsic properties for high-frequency signal integrity and precision

components.

[ Strategic Analyst's Perspective

Strategic Analyst's Perspective: Published numbers for LCP's inherent properties are realistic, but
achieving them consistently in 3D printed parts with complex geometries is the challenge.
Technical barriers include scaling the proprietary filament drawing technology and optimizing
printer parameters for LCP's unique rheology. [Opportunity] US/EU OEMs and device
manufacturers can leverage this for advanced electronic packaging, 56/6G modules, and
automotive sensors, gaining design freedom and performance. Technology licensors should
explore licensing or joint development. [Threat] Japanese firms are establishing a lead in
high-performance polymer AM for critical electronics. US/EU companies risk falling behind in
next-gen packaging materials if they don't invest in similar R&D.; Next Actions: [R&D;] Initiate
internal R&D; on LCP AM processing. [Strategy] Evaluate potential partnerships with LCP material
suppliers. [Procurement] Assess future supply chain implications for high-frequency substrates.

I Deep Dive O — PFAS-Free Fuel Cell Membrane Breakthrough

#2212026/09/08 00000000 | Tech Noveltye e e @ ¢ Proximitye e o o o Market Impacte e e e ¢ Data
Reliabilitye e @ @ o US/EU Relevancee o o o o

Shinshu University developed a groundbreaking fluorine-free polymer composite membrane for fuel cells,
addressing urgent PFAS concerns. It achieves high proton conductivity, mechanical strength, and gas barrier

properties.

The membrane demonstrates remarkable durability of over 100,000 cycles at 120° C, accelerating

commercialization of high-performance, environmentally sustainable next-generation PEFCs.
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0 Strategic Analyst's Perspective

Strategic Analyst's Perspective: The reported durability and performance at 120° C are highly
impressive, potentially transformative if scalable. Real-world conditions often present more
complex degradation mechanisms, so long-term field testing is crucial. Technical barriers include
cost-effective mass production and integration into existing fuel cell stacks. [Opportunity] US/EU
automotive and energy OEMs can secure a competitive edge by adopting PFAS-free fuel cell
technology, meeting stringent environmental regulations and consumer demand for green
solutions. Materials suppliers can develop compatible fluorine-free polymers. [Threat] Continued
reliance on PFAS-based membranes will expose US/EU companies to regulatory risks and supply
chain disruptions. Japanese leadership in this area could create a competitive disadvantage in the
rapidly growing hydrogen economy. Next Actions: [R&D;] Benchmark existing PFAS-free solutions
against this breakthrough. [Strategy] Develop a clear roadmap for PFAS phase-out in fuel cell
components. [Procurement] Identify potential alternative suppliers for fluorine-free materials.
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I Deep Dive 0 — Mass-Produced Carbon Composite for Auto

#26,2026/09/04 000000 | Tech Noveltye e e @ o Proximitye e e ¢ @ Market Impacte e e e ¢ Data
Reliabilitye e @ @ o US/EU Relevancee e e e o
Teijin's "Sereebo® ," the world’s first mass-produced carbon composite for automotive structural components,

achieves 40% weight reduction and 10x impact resistance vs. steel.

Adopted for pickup truck beds, Sereebo® offers excellent moldability and recyclability, advancing

lightweighting and resource circularity in the automotive industry.

0 Strategic Analyst's Perspective

Strategic Analyst's Perspective: The 40% weight reduction and 10x impact resistance claims are
significant and, given Teijin's reputation, likely realistic under specific test conditions. The key
challenge is cost-effectiveness for broader mass-market adoption beyond niche applications like
pickup beds. [Opportunity] US/EU automotive OEMs can integrate Sereebo® or similar
thermoplastic CFRPs to meet stringent fuel efficiency/EV range targets and enhance safety.
Materials & component suppliers can develop competing thermoplastic composite solutions.
[Threat] Japanese firms like Teijin are leading in mass-producible, recyclable carbon composites
for automotive. US/EU manufacturers relying solely on traditional materials or less advanced
composites risk competitive disadvantage in lightweighting and sustainability. Next Actions:
[R&D;] Investigate thermoplastic CFRP processing for high-volume automotive parts.
[Procurement] Evaluate Teijin's Sereebo® for specific vehicle platforms. [Strategy] Develop a
long-term lightweighting strategy incorporating advanced composites.

I Other Notable Articles

Novel Hyperbranched Polyphenylsiloxane-Modified Epoxy Resin Achieves Dielectric Constant of 2.82 and Dissipation Factor of 0.02050 at 100 MHz for
Electronic Packaging (ACS Publications)
Tech Noveltye e e e o Proximitye e o o o Market Impacte e e e 0

US research delivers ultra-low dielectric epoxy, crucial for next-gen 5G/Al electronic packaging.

NIST Commercializes New 3D-Printing Reference Material RM 8047 to Standardize Photopolymer Manufacturing, Enhancing Quality Control and
Reproducibility (WhatTheyThink)
Tech Noveltye e @ 0 o Proximitye e ¢ @ o Market Impacte e e e o

US-led standardization of photopolymer AM is vital for industrial adoption and quality control.

Sucrose-Assisted Boron Nitride Interface Engineering Yields BT-Based High-Frequency Substrates with Ultra-Low Dielectric Loss of 0.003 at 10 GHz and
Enhanced Thermal Conductivity (ACS Publications)

Tech Noveltye e e o o Proximitye e o o o Market Impacte e e e o
US research achieves groundbreaking low dielectric loss and high thermal conductivity for high-frequency

electronics.

Novel Recycling Technology Decomposes Carbon Fiber-Reinforced Polybenzoxazine Composites, Recovers Carbon Fibers with Minimal Damage (ACS
Publications)

Tech Noveltye e o o o Proximitye e o o o Market Impacte e e e o

US research offers a catalyst- and solvent-free method for high-quality carbon fiber recovery from thermosets.

Georgia Institute of Technology Innovates Polymer Design with Generative Al: Streamlining Development Processes and Reducing Costs
(Coooooooo)

Tech Noveltye o o o o Proximitye e o o o Market Impacte e e e o
US university pioneers generative Al for polymer design, accelerating material discovery and reducing R&D;

costs.
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I Recommended Actions This Week

Action recommendations based on article evaluation matrix and opportunity/threat analysis.

O Immediate (this week)

» [R&D;] Review internal roadmaps for high-frequency polymer development, specifically for LCP and low
Dk/Df epoxy, to identify gaps against Japanese and US breakthroughs.

* [Procurement] Assess current and future supply chain exposure to PFAS-containing materials in critical

applications (e.g., fuel cells, medical devices) and identify immediate alternatives.

» [Strategy] Initiate competitive intelligence on Chinese AM service providers (e.g., INTAMSYS/JLC3DP)
to understand their pricing and scalability advantages in PEEK/PEKK printing.

0 Short-term (1 month)

» [R&D;] Task a cross-functional team to evaluate the technical feasibility and commercial potential of
PFAS-free fuel cell membranes and advanced CFRP recycling technologies.

» [Business Dev] Explore potential partnerships or licensing opportunities for novel polymer materials
(e.g., LCP filaments, self-healing CFRP) to accelerate market entry or secure IP.

» [Legal/IP] Conduct an IP landscape analysis around generative Al for polymer design and advanced
composite recycling to identify freedom-to-operate and patenting opportunities.

0 Medium-long term (quarter+)

» [Executive] Develop a comprehensive sustainability strategy for materials, including targets for
bio-based content, recyclability, and PFAS phase-out across all product lines.

» [R&D;] Invest in Al/ML capabilities for accelerated materials discovery and design, potentially through

academic collaborations (e.g., Georgia Tech).

» [Procurement] Diversify supply chains for high-performance polymers and composites, prioritizing

suppliers with proven sustainable and advanced manufacturing capabilities.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-09-12
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#01 Bilby3D Unveils High-Temperature 3D Printing
Filaments, Including ThermaX PEEK/TPI, for
Aerospace and Automotive Sector Operating Above
120°C

Published September 07, 2026  Bilby3D Australia

| OVERVIEW

Bilby3D has introduced a new line of high-temperature 3D printing filaments,
featuring advanced polymers like ThermaX TPI (Thermoplastic Polyimide) and
ThermaX PEEK. These materials are engineered to withstand operating
temperatures exceeding 120°C, offering superior mechanical, thermal, and chemical
resistance for aerospace, automotive, tooling, and industrial applications. This
development significantly expands the industrial scope of 3D printing by enabling the

production of high-performance parts for extreme environments.



| IN DEPTH

Key Findings

Bilby3D has launched a range of high-temperature 3D printing filaments engineered to
endure extreme heat and stress, targeting demanding applications in aerospace,
automotive, tooling, and general industrial sectors. The highlight of this release includes
advanced polymers such as 3DXTech ThermaX TPI (Thermoplastic Polyimide) and
ThermaX PEEK, which boast operational temperature capabilities above 120°C. These
new materials promise exceptional mechanical properties, thermal stability, and
chemical resistance, marking a significant step forward in extending the functional

capabilities of additively manufactured parts.

Technical / Clinical Details

The new filament portfolio encompasses materials like high-temperature nylon (HTN),
partially aromatic polyamides (PPA), polycarbonate (PC), and polysulfone (PPSU). Each
material is selected for its enhanced thermal performance compared to conventional
polymers, which typically exhibit softening points between 150°C and 200°C.
Specifically, ThermaX TPI leverages the inherent properties of polyimides, providing
extremely high continuous use temperatures and radiation resistance. ThermaX PEEK
offers an unparalleled combination of strength, stiffness, fatigue resistance, creep
resistance, and broad chemical inertness. The high heat deflection temperatures (HDT)
of these filaments ensure dimensional stability and structural integrity even under
prolonged exposure to elevated temperatures, which is critical for their intended
applications. Material engineering efforts focused on optimizing interlayer adhesion and
minimizing warping during the 3D printing process, addressing common challenges with

high-performance polymers.



Background & Context

Industries such as aerospace and automotive are increasingly looking to 3D printing for
lightweighting and producing complex geometries. However, the limited thermal and
mechanical performance of existing 3D printable polymers has historically constrained
their use in high-stress, high-temperature environments, such as engine components,
structural elements near heat sources, and specialized tooling. The introduction of these
high-temperature filaments by Bilby3D directly addresses these unmet needs. This
innovation facilitates the transition from heavier, more complex-to-manufacture metal
parts to advanced polymer components, offering benefits in weight reduction, design
freedom, and potentially lower production costs. The commercial availability of 3D
printable super-engineering plastics like PEEK and TPI represents a maturation of
additive manufacturing, moving it beyond prototyping into direct part production for

critical applications.

Strategic Significance & Outlook

The availability of these robust, high-temperature 3D printing filaments is expected to
drive significant innovation across multiple sectors. For aerospace, it opens new
avenues for lightweight structural components and cabin interiors. In automotive, it can
lead to more durable under-the-hood parts and sophisticated sensor housings. The
broader industrial sector will benefit from improved jigs, fixtures, and custom machinery
parts that operate reliably in harsh conditions. As adoption grows, further research and
development will likely focus on enhancing processing ease, reducing material costs,
and expanding the range of functional properties (e.g., electrical conductivity, specific fire
retardancy). This trajectory positions 3D printing to become an even more indispensable
manufacturing method, capable of creating high-value, high-performance products that

were previously impossible or uneconomical to produce.

Source: https://b3d.com.au/dispcat.asp?catid=11&subcatid=178

Collected: September 11, 2026 | Automated Research System (Gemini API)


https://b3d.com.au/dispcat.asp?catid=11&subcatid=178

#02 INTAMSYS and JLC3DP Launch Scalable PEEK
and PEKK 3D Printing Services for Aerospace and
Semiconductor Applications

Published September 09, 2026 INTAMSYS /JLC3DP China

| OVERVIEW

INTAMSYS and JLC3DP have introduced scalable 3D printing services for PEEK and
PEKK, targeting high-demand engineering sectors such as aerospace,
semiconductors, energy, automotive, and robotics. Supported by INTAMSYS's
FUNMAT series printers, this offering allows customers to upload 3D models online
for quotes and rapid manufacturing. This initiative democratizes access to high-
performance polymer additive manufacturing, accelerating prototyping and production

of complex parts previously challenging to produce with traditional methods.



| IN DEPTH

Key Findings

INTAMSYS and JLC3DP have jointly launched scalable 3D printing services for high-
performance PEEK (Polyether Ether Ketone) and PEKK (Polyetherketoneketone)
polymers, aimed at demanding engineering applications. This strategic collaboration is
set to revolutionize manufacturing in sectors like aerospace, semiconductors, energy,
automotive, and robotics by enabling the accessible and efficient production of advanced
polymer components. Customers can now easily upload their 3D models online to
receive rapid quotations and facilitate manufacturing, streamlining the process from

concept to end-use parts.

Technical / Clinical Details

The backbone of this new service is INTAMSYS's FUNMAT series of 3D printers, which
are specifically designed for processing super-engineering plastics such as PEEK and
PEKK. These industrial-grade machines feature high-temperature build chambers,
independent dual extruders, and sophisticated thermal management systems. Such
capabilities are crucial for overcoming common challenges associated with these
materials, like warping and poor layer adhesion, thereby ensuring the production of parts
with high dimensional accuracy and superior mechanical properties. PEEK and PEKK
are renowned for their exceptional thermal resistance (continuous use temperatures
exceeding 250°C), high strength-to-weight ratio, rigidity, chemical inertness, and
radiation resistance, making them ideal for components exposed to harsh environments.
Specific applications include wafer carriers in semiconductor manufacturing, lightweight
structural components in aircraft, and corrosion-resistant parts in chemical processing

plants.



Background & Context

Historically, 3D printing with high-performance polymers has been constrained by
prohibitive costs and the need for specialized expertise, limiting its adoption primarily to
large corporations and research institutions. However, industries like aerospace and
semiconductors face escalating demands for complex, lightweight, and high-
performance components. Traditional manufacturing methods such as injection molding
or subtractive machining often involve long lead times, design limitations, and significant
material waste. The introduction of this scalable on-demand manufacturing service by
INTAMSYS and JLC3DP directly addresses these pain points. By making PEEK and
PEKK printing more accessible, this partnership empowers small and medium-sized
enterprises (SMEs) and startups to leverage the benefits of these advanced materials,

fostering broader innovation across various industries.

Strategic Significance & Outlook

This new service is poised to significantly impact the high-performance 3D printing
market. Increased accessibility to PEEK and PEKK parts will encourage more designers
and engineers to integrate these materials into their product development cycles. This
will accelerate the creation of innovative products, such as more fuel-efficient lightweight
components in aerospace, ultra-pure and thermally stable process parts in
semiconductors, and biocompatible implants in the medical sector. Furthermore, the
user-friendly online platform is expected to bolster distributed and on-demand
manufacturing models within global supply chains, enhancing market flexibility and
responsiveness. The long-term outlook points to a greater emphasis on material
efficiency, reduced waste, and the faster deployment of cutting-edge technologies that

rely on these advanced polymers.

Source: https://jlc3dp.com/news/jlc3dp-intamsys-peek-pekk-3d-printing

Collected: September 11, 2026 | Automated Research System (Gemini API)


https://jlc3dp.com/news/jlc3dp-intamsys-peek-pekk-3d-printing

#03 Sumitomo Chemical and Gutenberg Co-Develop
Liquid Crystal Polymer Filament for 3D Printing in
Semiconductor and Al Applications

Published September 10, 2026  Plastics Today Japan

| OVERVIEW

Sumitomo Chemical and Gutenberg Co. in Tokyo have successfully co-developed a
liquid crystal polymer (LCP) filament specifically for 3D printing applications in
semiconductors, Al, and next-generation mobility. LCP, known for its high heat
resistance, strength, low dielectric constant, and excellent dimensional stability, was
previously challenging to process via 3D printing. The collaboration established both
LCP material design and a proprietary filament drawing technology that controls
molecular orientation during extrusion, enabling stable flament formation and
unlocking new possibilities for high-performance electronic component

manufacturing.



| IN DEPTH

Key Findings

Japanese chemical giant Sumitomo Chemical and Tokyo-based Gutenberg Co. have
announced the successful joint development of a liquid crystal polymer (LCP) filament
engineered for 3D printing, specifically targeting advanced applications in
semiconductors, artificial intelligence (Al), and next-generation mobility. This
breakthrough allows the exceptional properties of LCP—including superior heat
resistance, high mechanical strength, low dielectric constant, and excellent dimensional
stability—to be fully realized in 3D printed components, opening new manufacturing

paradigms for high-performance electronic and automotive parts.

Technical / Clinical Details

LCPs derive their high performance from their unique molecular structure, yet precisely
controlling their molecular orientation and ensuring stable filament formation during 3D
printing has been a formidable technical hurdle. Sumitomo Chemical contributed its
extensive expertise in polymer material development, optimizing LCP compositions for
additive manufacturing. Concurrently, Gutenberg developed a proprietary filament
drawing technology that enables precise control over LCP molecular alignment, ensuring
uniform and stable filament production. This innovation ensures that 3D printed parts
retain the intrinsic mechanical and electrical properties of LCP. Key performance metrics
include a very low dielectric constant suitable for high-frequency signal integrity, critical
for Al chip packaging and 5G communication modules, as well as high dimensional
stability essential for precision automotive sensor housings. This advancement
significantly enhances design freedom, allowing for complex geometries previously
unattainable through traditional LCP processing methods like injection molding or film

extrusion.



Background & Context

The semiconductor industry, driven by the increasing performance demands of Al and
loT devices, faces pressing challenges in minimizing dielectric loss at high frequencies
and managing thermal dissipation within compact packages. Simultaneously, the next-
generation mobility sector requires materials that combine miniaturization, lightweighting,
and high reliability for applications such as autonomous driving sensors and electric
vehicle battery components. LCPs are ideal candidates to meet these requirements, but
efficient manufacturing of complex LCP geometries has been limited. This joint
development by Sumitomo Chemical and Gutenberg offers an innovative solution by
converging advanced 3D printing with high-performance LCPs. This is expected to
streamline supply chains, reduce development cycles, and cut manufacturing costs in

these critical industries.

Strategic Significance & Outlook

The commercialization of this LCP filament is poised to have a substantial impact on the
high-performance electronic components market. Demand is anticipated to grow rapidly
as it becomes an indispensable material for enhancing Al accelerators, 5G/6G
communication infrastructure, and autonomous driving systems. Both companies plan to
expand the material's variations and optimize it for a wider range of 3D printing
technologies, with an eye towards global market penetration. Beyond mere component
manufacturing, this technology empowers the creation of novel product concepts and
liberates designers from previous manufacturing constraints, thereby accelerating
innovation across numerous high-tech industries. It represents a critical enabler for the

next generation of smart and connected devices.

Source: https://www.plasticstoday.com/automotive-mobility/sumitomo-chemical-gutenberg-develop-liquid-

crystal-polymer-filament
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#04 Novel Hyperbranched Polyphenylsiloxane-
Modified Epoxy Resin Achieves Dielectric Constant of
2.82 and Dissipation Factor of 0.02050 at 100 MHz for
Electronic Packaging

Published September 07, 2026 ACS Publications USA
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| OVERVIEW

A new facile method has been reported for constructing hyperbranched
polyphenylsiloxane (HBPSi)-modified epoxy resins with excellent low dielectric
properties for electronic packaging. The developed DGEBA/HBPSi/MeTHPA resin
demonstrated a remarkably low dielectric constant (Dk) of 2.82 and a dissipation
factor (Df) of 0.02050 at 100 MHz. This composite also showed significant
improvements in impact strength, flexural strength, and elongation at break compared

to pure epoxy, promising enhanced reliability and performance for next-generation

electronic devices.



| IN DEPTH

Key Findings

A novel and facile synthetic route has been established for hyperbranched
polyphenylsiloxane (HBPSi)-modified epoxy resins, exhibiting superior low dielectric
properties and enhanced mechanical performance tailored for electronic packaging
applications. The synthesized DGEBA/HBPSIi/MeTHPA resin achieved an exceptionally
low dielectric constant (Dk) of 2.82 and a dissipation factor (Df) of 0.02050 at 100 MHz.
These values represent a critical advancement for next-generation electronic devices
demanding high-speed and high-frequency signal processing, such as 5G

communication systems and Al accelerators.

Technical / Clinical Details

The research involved the efficient incorporation of hyperbranched polyphenylsiloxane
(HBPSI) into a bisphenol A diglycidyl ether (DGEBA)-based epoxy resin, cured with
methyltetrahydrophthalic anhydride (MeTHPA). The introduction of HBPSi structures
within the epoxy matrix leads to the formation of siloxane bonds, which significantly
improve the dielectric performance. The low polarity and increased free volume
contributed by the siloxane linkages are instrumental in reducing both the dielectric
constant and dissipation factor. At 100 MHz, the Dk was measured at 2.82 and Df at
0.02050, demonstrating performance comparable to, if not superior to, existing high-
performance epoxy systems. Furthermore, the flexible hyperbranched architecture of
HBPSI optimizes the crosslink density of the resin, resulting in substantial improvements
in impact strength, flexural strength, and elongation at break compared to the neat epoxy
resin. This dual enhancement in electrical and mechanical properties ensures greater

reliability and durability for electronic packages.



Background & Context

The escalating demands for faster data rates and higher operational frequencies in
modern electronics, driven by advancements in 5G, Beyond 5G, Al, and data center
technologies, highlight the critical need for advanced dielectric materials. Dielectric loss
in printed circuit boards (PCBs) and semiconductor packaging substrates has become a
major bottleneck limiting the overall performance of devices. Traditional epoxy resins,
while offering excellent mechanical strength, adhesion, and electrical insulation, exhibit
high dielectric constants and dissipation factors at high frequencies. The development of
low dielectric materials is paramount for minimizing signal delay, reducing power
consumption, and controlling heat generation. This research addresses this
technological gap, providing a transformative solution that enables the next wave of

high-performance electronic devices.

Strategic Significance & Outlook

This novel HBPSi-modified epoxy resin holds immense promise for a wide range of high-
performance and high-reliability electronic applications, including high-frequency
communication modules, substrate materials for high-speed CPU/GPU packages,
millimeter-wave radar systems, and automotive ECUs. Future efforts will focus on
optimizing manufacturing processes for mass production and conducting extensive long-
term reliability assessments. Additionally, ongoing research is expected to explore
further refinements in dielectric properties and improvements in thermal conductivity
through advanced composite material design. This innovation is poised to strengthen the
synergy between materials science and the electronics industry, contributing significantly

to global competitiveness in advanced electronics.

Source: https://pubs.acs.org/aapmcd/article/6/23/14648/355447/F acile-Construction-of-Hyperbranched
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#05 Comprehensive Review on Sustainable Polymer
Additive Manufacturing Published by MDPI,

Advocating Multi-Faceted Evaluation of Performance,
Processing Burden, and Recyclability

Published September 10, 2026 MDPI  Switzerland

| OVERVIEW

A comprehensive review on the feasibility of sustainable polymer additive
manufacturing (AM) has been published by MDPI. The review compares three
primary AM pathways—SLA, DLP, and FDM—highlighting challenges in assessing
the sustainability of thermoplastics versus photopolymer resins. It emphasizes that
sustainability must be evaluated beyond mere recyclability or bio-based content,
instead considering performance, processing burden, operating conditions, and end-
of-life pathways, thus offering a new perspective for eco-conscious material

development in AM.



| IN DEPTH

Key Findings

A critical review published by MDPI comprehensively assesses the feasibility of
sustainable polymer additive manufacturing (AM). The paper highlights the crucial
importance of a multi-faceted sustainability evaluation that extends beyond simple
material recyclability or bio-based content. It emphasizes incorporating performance
metrics, processing burden, operating conditions, and end-of-life pathways across the
entire AM lifecycle. The review systematically compares three dominant AM pathways—
stereolithography (SLA), digital light processing (DLP), and fused deposition modeling
(FDM)—delving into the specific sustainability impacts and challenges associated with

each technology.

Technical / Clinical Details

The review focuses on two primary polymer types: thermoplastics and photopolymer
resins. While thermoplastics are generally recyclable, they are prone to thermal
degradation during AM processes, which can compromise material integrity and
performance. In contrast, photopolymer resins enable high-resolution and complex
geometries in SLA and DLP, but their environmental footprint can be significant due to
the use of reactive monomers, solvent-based cleaning, and complex post-processing
steps. The paper advocates for a holistic assessment of sustainability that includes
factors such as manufacturing energy consumption, byproduct management, and a full
lifecycle assessment (LCA) of the materials. For instance, even bio-derived feedstocks
might require chemical modifications for printability that, paradoxically, could increase

carbon emissions and degrade inherent biodegradability.



Background & Context

Additive manufacturing has garnered significant attention as a sustainable
manufacturing method due to its ability to minimize material waste and facilitate on-
demand production. However, the environmental implications of material selection and
processing within AM are not yet fully understood. A major challenge for AM to truly
realize a sustainable future is its reliance on petroleum-derived polymers and difficult-to-
recycle thermosets. This review sheds light on the limitations of judging sustainability
based on singular aspects (e.g., recyclability alone) and proposes a more
comprehensive evaluation framework for the industry. This framework serves as a vital
guide for material developers, printer manufacturers, and end-product designers to make

more environmentally responsible choices.

Strategic Significance & Outlook

This comprehensive review is expected to profoundly influence the future direction of
sustainable polymer AM material and process development. Future research and
development will likely accelerate towards designing materials that strike a better
balance between recyclability, bio-based content, and low energy consumption.
Furthermore, the "greening" of AM processes themselves will likely advance, including
the development of low-environmental-impact reactive monomers and the adoption of
solvent-free or water-based cleaning protocols. Ultimately, this holistic evaluation
framework is anticipated to facilitate the AM industry's compliance with environmental
regulations and its transition towards circular economy models, thereby contributing to

the realization of more environmentally efficient product lifecycles.

Source: https://www.mdpi.com/2073-4360/18/18/2208
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#06 ACS Review Highlights 'Functionalization Paradox®
in Sustainable AM, Cautioning Against Increased
Carbon Footprint from Bio-Derived Materials' Chemical
Modification

Published September 07, 2026 ACS Publications USA

| OVERVIEW

A new review evaluates the transition to sustainable 3D printing, specifically in vat
photopolymerization, which heavily relies on petroleum-derived and non-recyclable
thermosets. It identifies a 'functionalization paradox,’ where chemical modifications
needed to make bio-derived feedstocks printable often increase carbon emissions
and compromise inherent biodegradability. The study reviews both functionalized bio-
based monomers and inherently reactive biomonomers, guiding future development

towards truly sustainable AM materials.



| IN DEPTH

Key Findings

A review published in ACS Publications delves into the current state and challenges of
sustainable material development in additive manufacturing (AM). It critically points out
the heavy reliance of vat photopolymerization processes on petroleum-derived polymers
and non-recyclable thermosets. Furthermore, the review highlights a "functionalization
paradox," where chemical modifications necessary to render bio-derived feedstocks
printable often lead to increased carbon emissions and compromise the materials'
inherent biodegradability. This analysis provides crucial insights for designing truly

environmentally benign AM materials.

Technical / Clinical Details

The review focuses on polymer materials used in 3D printing, particularly in vat
photopolymerization techniques like SLA and DLP. While these technologies enable
high-precision part fabrication, many of the materials are petrochemical-based and
become thermosets after curing, making recycling exceedingly difficult. To address this,
various bio-based monomers have been proposed, but the study notes that the chemical
functionalization required to make them printable can increase the overall environmental
burden across the material's lifecycle. For instance, incorporating synthetic crosslinkers
or initiators to enhance the performance of bio-derived materials often leads to increased
energy consumption during manufacturing and byproduct generation, while also
reducing ultimate degradability. The review meticulously compares both functionalized
bio-based monomers and inherently reactive biomonomers, examining their respective

environmental trade-offs in detail.



Background & Context

Additive manufacturing has garnered significant attention as a sustainable
manufacturing technology due to its potential for efficient material utilization and on-
demand production. However, the environmental impacts associated with material
selection, procurement, manufacturing processes, and end-of-life considerations
(disposal or recycling) remain critical challenges. In an era demanding heightened
environmental consciousness and a transition towards a circular economy, the AM
industry's over-reliance on petroleum-derived materials poses a substantial sustainability
problem. The "functionalization paradox" identified in this review underscores the
importance of a holistic approach to environmental impact assessment, moving beyond

simply labeling a material as "sustainable" solely based on its bio-derived origin.

Strategic Significance & Outlook

This review is poised to serve as a pivotal guideline for the future direction of AM
material development. Researchers and industries are expected to intensify efforts on
developing new biomonomer systems that achieve both printability and biodegradability
while minimizing the need for extensive chemical modification. Furthermore, the
establishment of more rigorous environmental assessment criteria, considering the
entire lifecycle from material sourcing to manufacturing, use, and end-of-life
management, is anticipated. This evolution will allow the AM industry to transform into a
genuinely sustainable manufacturing technology, contributing to both environmental
protection and industrial growth. Moreover, these insights will contribute to the formation

of industry-wide best practices for sustainable product design and material selection.

Source: https://pubs.acs.org/amicef/article/8/9/2490/5276400/Sustainable-Materials-for-Additive-

Manufacturing
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#07 JLC3DP Clarifies PLA's Practical Heat Resistance
Limit for 3D Printing at Below 50-60°C, Recommends
High-Performance Materials for Elevated Temperatures

Published September 03, 2026 JLC3DP China

| OVERVIEW

JLC3DP has released guidelines on the heat resistance of PLA, a common 3D
printing material. While PLA softens around 55-65°C and melts at 150-180°C,
sustained high-load applications should avoid temperatures exceeding 50-60°C. For
higher temperature applications, JLC3DP recommends exploring advanced materials
like PETG, ABS, ASA, PA12-CF, or PEEK. This clarification aims to prevent material

misselection, enhancing reliable product design and manufacturing efficiency.



| IN DEPTH

Key Findings

JLC3DP has published detailed guidelines clarifying the heat resistance limitations of
Polylactic Acid (PLA), a widely used material in 3D printing. The company states that
PLA begins to lose its rigidity around 55-65°C and, for practical applications under
continuous high load, it is recommended for use at temperatures below 50-60°C. This
explicit guidance empowers users to accurately understand PLA's performance

boundaries and make informed material selections.

Technical / Clinical Details

PLA is favored for prototyping and non-functional parts due to its ease of processing and
biodegradability. However, its heat resistance is notably lower compared to other
engineering plastics. According to JLC3DP's explanation, PLA has a glass transition
temperature (Tg) of approximately 60-65°C, beyond which the material starts to soften
and lose mechanical integrity. While its melting temperature ranges from 150-180°C, this
represents the point of complete liquefaction, not the functional limit for a printed part. In
reality, continuous exposure to temperatures above 50-60°C significantly increases the
risk of part deformation and functional failure. To circumvent such issues, JLC3DP
advises considering high-performance materials like PETG, ABS, ASA, PA12-CF
(carbon fiber reinforced polyamide), and PEEK (Polyether Ether Ketone) for applications
demanding higher thermal stability. These alternative materials offer superior heat
resistance, mechanical strength, and chemical resistance, each suited for specific

application requirements.

Background & Context

With the proliferation of 3D printing, users are presented with a vast array of material
options, often lacking precise information regarding each material's specific properties,
particularly thermal limits. PLA, owing to its versatility, is frequently the default choice for
many projects. However, inappropriate material selection can lead to premature part
failure or necessitate costly redesigns, resulting in wasted time and resources.
JLC3DP's clear guidelines are designed to assist engineers and product developers in
making more accurate material choices for parts intended for thermally demanding
environments. This contributes to a higher success rate in 3D printed product

development and enhances overall efficiency in manufacturing.



Strategic Significance & Outlook

Providing clear information on material properties is crucial for the maturation of the 3D
printing industry. It is anticipated that more material providers and printer manufacturers
will follow suit, offering detailed data and recommendations on the practical performance
limits of their materials. This will elevate user knowledge and further expand the
reliability and applicability of 3D printing technology. Moreover, as high-performance
polymer 3D printing becomes more accessible, it opens up possibilities for numerous
applications that were previously unattainable due to PLA's limitations. This represents a
significant step in the evolution of 3D printing from mere prototyping to the direct

manufacturing of end-use components across various industries.

Source: https://jlc3dp.com/blog/pla-temperature-resistance
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#08 Researchers Develop Multi-Layer Metal and
Ceramic Coatings for 3D-Printed Polymer Parts,
Significantly Enhancing Wear Resistance and
Adhesion

Published September 11, 2026 AZoM UK

| OVERVIEW

Researchers have demonstrated a multi-layer coating technology designed to
overcome the surface quality and durability limitations of 3D-printed polymer parts. By
applying metal and ceramic multi-layer coatings to materials like polyurethane (PU),
polypropylene (PP), and polyamide (PA), the technology achieves significantly
tougher and more durable surfaces with improved wear resistance and adhesion
compared to uncoated parts. This breakthrough paves the way for broader adoption
of 3D-printed components in demanding industrial applications such as automotive

and medical devices, substantially extending their functionality and lifespan.



| IN DEPTH

Key Findings

A team of researchers has successfully developed and demonstrated an innovative
multi-layer coating technology that dramatically enhances the surface quality and
durability of 3D-printed polymer parts. This groundbreaking approach involves
sequentially applying layers of metals and ceramics onto common 3D printing polymers
such as polyurethane (PU), polypropylene (PP), and polyamide (PA). The resultis a
significantly tougher and more durable surface with substantially improved wear
resistance and adhesion to the substrate, making these parts suitable for more rigorous

applications and extending their operational lifespan.

Technical / Clinical Details

Traditional 3D-printed polymer parts often suffer from inherent surface roughness and
limited resistance to mechanical wear and chemical degradation. The multi-layer coating
technology developed in this study involves a preliminary surface treatment of the
polymer substrate, followed by the sequential deposition of metallic layers (e.g., titanium,
chromium) and ceramic layers (e.qg., titanium nitride, tungsten carbide) using techniques
such as Physical Vapor Deposition (PVD), Chemical Vapor Deposition (CVD), or
electroplating. This multi-layered architecture creates a synergistic effect, where the
strengths of individual layers compensate for their weaknesses. Metallic layers typically
provide ductility and toughness, while ceramic layers impart extremely high hardness
and wear resistance. Experimental results have shown that coated polymer parts exhibit
significantly prolonged wear life and substantially improved adhesion under specified
load conditions, compared to their uncoated counterparts. Beyond enhancing surface
hardness, these coatings also offer robust protection against chemical exposure and

corrosion.



Background & Context

Additive manufacturing, while offering immense advantages in producing complex
geometries rapidly and cost-effectively, has often been critiqued for the physical
properties of its materials, particularly surface durability, which tend to fall short of parts
manufactured by traditional methods. This limitation has hindered the widespread
adoption of 3D-printed components in final-use applications requiring high reliability and
long operational lifespans, such as functional parts in automobiles, movable components
in industrial machinery, and medical devices. The development of this multi-layer coating
technology addresses this bottleneck, marking a crucial step towards the broader
industrialization of 3D printing. It enables maximizing the advantages of 3D printing—

design freedom and material efficiency—without compromising on performance.

Strategic Significance & Outlook

This multi-layer coating technology is expected to be a significant driver for the
expansion of the 3D-printed parts market. It holds particular promise for components
exposed to friction and wear, such as gears, bearings, protective covers, and housings
requiring protection from harsh external environments. Future research will likely focus
on exploring optimal combinations of different polymer substrates and coating materials,
improving the scalability and cost-effectiveness of coating processes, and developing
more environmentally friendly coating methods. Widespread adoption of this technology
will transform 3D printing from primarily a prototyping tool into a core technology for
manufacturing high-performance end-use products, contributing to the sustainability and

competitiveness of various industries.

Source: https://www.azom.com/news.aspx?news|D=65783
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#09 NIST Commercializes New 3D-Printing Reference
Material RM 8047 to Standardize Photopolymer

Manufacturing, Enhancing Quality Control and
Reproducibility

Published September 11, 2026 WhatTheyThink USA

| OVERVIEW

The U.S. National Institute of Standards and Technology (NIST) has announced the
commercial availability of Reference Material (RM) 8047, designed to significantly
improve quality control, accuracy, and reproducibility in photopolymer 3D printing. RM
8047 is an essential tool for creating reliable "working curves" that ensure liquid
resins cure properly and layers chemically bond without overexposure and material
degradation. This standardization effort provides a unified benchmarking baseline,

accelerating the industrial adoption of additive manufacturing technologies.



| IN DEPTH

Key Findings

The U.S. National Institute of Standards and Technology (NIST) has announced the
commercial availability of Reference Material (RM) 8047, a groundbreaking development
aimed at significantly enhancing quality control, precision, and reproducibility in
photopolymer 3D printing. This new RM 8047 is designed as an indispensable tool for
establishing reliable "working curves," which define the relationship between light
exposure and cure depth to ensure liquid resins cure correctly and layers chemically
bond without excessive exposure or material degradation. This initiative is expected to
accelerate the standardization and optimization of photopolymer AM processes, thereby

fostering greater industrial adoption of these advanced manufacturing technologies.

Technical / Clinical Details

In photopolymer 3D printing technologies such as Stereolithography (SLA) and Digital
Light Processing (DLP), precise control over parameters like resin type, light intensity,
and exposure time is critical, as these factors directly impact the dimensional accuracy
and mechanical properties of the final printed part. RM 8047 serves as a benchmark
material for standardizing these complex parameters and constructing reliable "working
curves"—graphs that illustrate the relationship between the resin's cure depth and
exposure dose. By using this reference material, manufacturers and researchers can
eliminate measurement variability between different printers or different batches of resin,
ensuring consistency across the entire process. RM 8047 specifically aids in identifying
optimal conditions where the resin chemically bonds without excessive exposure,
preventing material degradation while maximizing part reliability. This is particularly
crucial for applications requiring high precision and reliability, such as medical devices,

aerospace components, and intricate electronic parts.



Background & Context

3D printing, especially photopolymer technologies, has garnered considerable attention
across industries due to its ability to rapidly manufacture complex parts. However, one of
the significant barriers to its widespread industrial adoption has been the lack of
standardization in processes and materials. Inconsistent results can arise when using
different manufacturers' printers or resins, even with identical design data, leading to
challenges in quality control and concerns about the reliability of end products. The
introduction of RM 8047 by NIST provides a direct solution to this long-standing problem.
With a unified benchmarking tool, material developers, printer manufacturers, and end-
users can evaluate performance against common criteria and optimize their processes.
This enhances the reliability of AM technologies, encouraging more companies to

integrate 3D printing into their production workflows.

Strategic Significance & Outlook

The commercial availability of RM 8047 marks a pivotal moment for the photopolymer
3D printing industry. Its widespread adoption is expected to accelerate process
development, strengthen quality assurance, and expedite the market introduction of new
materials. In the long term, RM 8047 has the potential to become an industry-wide
standard, establishing a foundation for global compatibility and reliability in photopolymer
3D printing. This will further accelerate the adoption of 3D printing technologies in highly
regulated industries such as medical, automotive, and aerospace, contributing to the
development of higher-performance and safer products. Furthermore, in academic
research and workforce development, standardized benchmarks will foster more efficient

learning and innovation.

Source: https://whattheythink.com/news/131665/nist-announces-availability-new-3d-printing-reference-

material-standardize-photopolymer-manufacturing/
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#10 ZAECOTECH Elucidates Mechanical Properties of

Biomass-Derived Thermosets for Wind Blades, Paving
Way for Closed-Loop Recycling

Published September 11, 2026 ZAECOTECH Germany

| OVERVIEW

The wind energy sector is accelerating the development of biomass-derived
thermoset resins to replace conventional petroleum-based epoxies. A ZAECOTECH
technical guide explores the mechanical testing protocols and closed-loop
recyclability of these next-generation polymers, synthesized from renewable plant-
based feedstocks with reversible covalent bonds. This advancement promises fiber
separation and resin reuse from end-of-life wind blades, significantly enhancing the

sustainability of wind power and contributing to a circular economy.



| IN DEPTH

Key Findings

A technical guide published by ZAECOTECH provides profound insights into the
mechanical testing and characterization of biomass-derived thermoset resins, aiming to
propel the wind energy sector towards more sustainable materials. The guide specifically
focuses on next-generation polymers synthesized from renewable plant-based
feedstocks, engineered with reversible covalent bonds. This design demonstrates the
feasibility of "closed-loop recycling," allowing for fiber separation and resin reuse from
end-of-life wind turbine blades, which holds significant potential for drastically improving

the sustainability of the wind power industry.

Technical / Clinical Details

Traditional wind turbine blades are predominantly manufactured from carbon fiber-
reinforced composites (CFRP) with petroleum-derived epoxy resin matrices, posing
significant recycling challenges. The biomass-derived thermoset resins explored in
ZAECOTECH's guide are synthesized from renewable resources such as vegetable oils,
lignin, and cellulose. These novel resins are characterized by reversible covalent bonds
(e.g., dynamic covalent bonds, coordination bonds) designed to depolymerize
(decompose) under specific conditions, reverting to their original monomers or
oligomers. This allows for the recovery of reinforcing fibers like carbon fibers with
minimal damage, and the resin components can be transformed into reusable forms.
The guide details the chemical structures of these biomass-based thermoset matrices
and standardized testing protocols for evaluating key mechanical properties, including
tensile strength, flexural strength, impact strength, and glass transition temperature (TQg).
The analysis also covers closed-loop recyclability, assessing its economic and

environmental viability.



Background & Context

While wind energy is globally expanding as a clean, renewable power source, the vast
quantities of end-of-life wind turbine blades present an emerging environmental problem.
Existing blades, made from difficult-to-recycle composite materials, are largely disposed
of in landfills. This issue undermines the "green" image of the wind energy industry and
hinders the achievement of sustainability goals. The development of biomass-derived
thermoset resins and closed-loop recycling technologies offers a direct solution to this
urgent challenge. It represents a crucial step for wind power to contribute to a true

circular economy and further reduce its environmental footprint.

Strategic Significance & Outlook

The development of these biomass-derived thermoset resins has the potential to impact
not only the wind energy industry but also other composite-intensive sectors such as
aerospace, automotive, and construction. In the future, these new materials are
expected to replace conventional petroleum-derived resins, leading to more sustainable
supply chains. ZAECOTECH's technical guide provides a foundation for researchers,
material manufacturers, and wind turbine manufacturers to collaborate on the practical
implementation and standardization of these next-generation materials. The remaining
challenges involve enhancing the performance of these materials to match or exceed
existing resins while establishing cost-effective large-scale production processes.
Successful implementation would significantly mitigate the wind blade recycling problem

and enable a truly sustainable renewable energy infrastructure.

Source: https://www.zaecotech.com/news/industry-news/mechanical-testing-and-characterization-of-
biomass-derivable-thermosets-for-sustainable-wind-blades.html
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#11 Glass Core Substrates Poised to Resolve Warpage
Issues in Data Center Al Accelerators by 2030,
Addressing ABF Substrate Limitations

Published September 10, 2026 Tom's Hardware USA

| OVERVIEW

The increasing demand for high-performance Al accelerators in data centers
highlights critical supply shortages and material limitations, particularly warpage
issues with large-scale ABF (Ajinomoto Build-up Film) substrates. Al accelerators
feature glass-reinforced resin cores sandwiched between copper wiring and
insulating layers, enabling high mechanical rigidity and dense wiring. Leading
companies like TSMC and Ibiden are incorporating glass core substrates into their
technology roadmaps around 2030, anticipating significant improvements in reliability

and performance for highly integrated Al semiconductors.



| IN DEPTH

Key Findings

The burgeoning demand for high-performance Al accelerators in data centers has
brought to light significant supply chain constraints and fundamental material limitations,
particularly the pronounced warpage issues observed in large-scale ABF (Ajinomoto
Build-up Film) substrates. To address this critical challenge, leading semiconductor
industry players such as TSMC and Ibiden are strategically positioning "glass core
substrates" on their technology roadmaps for adoption around 2030. These glass core
substrates are anticipated to resolve the limitations of conventional resin core
substrates, proving indispensable for enhancing the reliability and performance of

increasingly integrated Al semiconductors.

Technical / Clinical Details

ABF substrates utilized in Al accelerators typically comprise a glass-reinforced resin core
encapsulated by layers of copper wiring and insulating films, providing both high-density
interconnects and a degree of mechanical rigidity. However, as Al chips grow in scale
and performance, leading to larger package sizes and increased power consumption,
the problem of substrate warpage—driven by differences in coefficients of thermal
expansion (CTE)—becomes exacerbated. This warpage directly impacts manufacturing
yields during the packaging process and compromises the long-term reliability of the
final product. Glass core substrates, in contrast to traditional resin cores, exhibit
significantly lower CTE and substantially higher mechanical rigidity. This characteristic
enables effective suppression of warpage even in large packages and facilitates the
stable formation of high-density wiring. Furthermore, the inherent flatness and uniformity
of glass are expected to enable even higher precision in fine wiring patterns and reduce

high-frequency signal loss.



Background & Context

The exponential growth of the Al and data center markets has fueled an unprecedented
demand for high-performance Al accelerator chips. These chips integrate hundreds of
billions of transistors and rely on advanced heterogeneous integration techniques to
package multiple dies. This increased density and larger form factor place
unprecedented demands on packaging substrates, with thermal management and
mechanical stability emerging as critical bottlenecks. While ABF substrates have been
the primary choice, their supply capacity and physical limitations are becoming evident.
The transition to glass core substrates represents a strategic move to open new frontiers
in performance enhancement through packaging technology, especially as the
semiconductor industry approaches the limits of Moore's Law. This is a quintessential
example of innovation stemming from the convergence of materials science and

semiconductor manufacturing processes.

Strategic Significance & Outlook

The commercialization of glass core substrates is increasingly seen as commencing in
2026, with widespread adoption expected to establish it as a dominant packaging
technology in the Al accelerator market by around 2030. While this promises further
advancements in Al chip performance and reliability, key challenges ahead include
developing advanced glass processing technologies, managing costs, and establishing
robust supply chains. Leadership from industry giants like TSMC and Ibiden is expected
to accelerate both technological development and mass production. This transformation
not only presents significant business opportunities for the semiconductor materials
industry but also serves as a foundational technology supporting the evolution of Al,

drawing global attention to its trajectory.

Source: https://www.tomshardware.com/tech-industry/semiconductors/the-state-of-abf-substrates-in-data-

center-silicon-in-2026-solving-the-supply-crunch-and-material-wall-beneath-every-ai-accelerator
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#12 Sucrose-Assisted Boron Nitride Interface
Engineering Yields BT-Based High-Frequency
Substrates with Ultra-Low Dielectric Loss of 0.003 at
10 GHz and Enhanced Thermal Conductivity

Published September 10, 2026 ACS Publications USA

| OVERVIEW

A groundbreaking interface engineering strategy for boron nitride (BN) has been
developed to achieve both ultra-low dielectric loss and enhanced thermal conductivity
for high-frequency electronic packaging substrates. Utilizing sucrose-assisted
mechanochemical activation combined with silane coupling for BN functionalization,
glass fiber-reinforced bismaleimide-triazine (BT) resin composites demonstrated a
remarkably low dielectric loss of 0.003 at 10 GHz. This technology promises to
significantly boost the performance and reliability of next-generation high-speed

communication devices.



| IN DEPTH

Key Findings

A novel interface engineering strategy for boron nitride (BN) has been developed,
dramatically enhancing the performance of high-frequency electronic packaging
substrates. This innovative approach features the functionalization of BN using a
combination of sucrose-assisted mechanochemical activation and silane coupling. As a
result, glass fiber-reinforced bismaleimide-triazine (BT) resin composites achieved an
unprecedentedly low dielectric loss (Df) of 0.003 at 10 GHz. Furthermore, the thermal
conductivity was substantially improved, marking a significant breakthrough in both
thermal management and signal integrity for next-generation high-speed communication

devices.

Technical / Clinical Details

Next-generation high-speed communication devices critically require both minimized
signal loss and efficient heat dissipation due to their operation in high-frequency bands.
This research focused on surface modification techniques for BN particles as a key
enabler for uniform dispersion within the BT resin matrix, leveraging BN's excellent
thermal conductivity and insulation properties. Specifically, BN particles were surface-
activated through mechanochemical treatment in the presence of sucrose, and
subsequently, silane coupling agents were employed to drastically improve interfacial
adhesion with the BT resin. This optimized BN functionalization efficiently facilitated the
formation of high-thermal-conductivity pathways by the BN particles within the
composite, resulting in a significant enhancement of overall thermal conductivity.
Crucially, the intrinsically low dielectric properties of BN were maintained throughout the
BT resin composite, achieving an outstanding dielectric loss (Df) of just 0.003 at a very
high frequency of 10 GHz. This value is significantly lower than that of conventional
substrate materials, enabling minimal signal attenuation and high-speed data

transmission.



Background & Context

With the advancements in 5G/Beyond 5G, Al, and data centers, electronic devices are
becoming increasingly high-frequency and highly integrated. Consequently, conventional
substrate materials have revealed two major challenges: dielectric loss of high-frequency
signals and heat generation from devices. Dielectric loss causes signal attenuation,
reducing communication speed and efficiency, thereby limiting device performance.
Excessive heat generation, on the other hand, severely impacts device reliability and
lifespan. This research offers a direct and effective solution to these pressing issues.
The reduction in dielectric loss contributes to faster signal speeds and improved power
efficiency, while enhanced thermal conductivity ensures stable device operation and
extended lifespan. Developing high-performance electronic packaging substrates that

address these issues has been a critical concern for the entire industry.

Strategic Significance & Outlook

This sucrose-assisted BN interface engineering technology holds great promise for a
wide range of applications in next-generation wireless communication equipment,
millimeter-wave radar, high-frequency modules, and processor packages for high-
performance servers and data centers. Particularly for devices requiring simultaneous
miniaturization and performance enhancement, this low dielectric loss, high thermal
conductivity BT resin composite will serve as a foundational material to maximize their
potential. Future challenges include scaling up this technology for large-scale production
and optimizing its cost-effectiveness. This breakthrough is an excellent example of how
the synergy between materials science and electronics engineering can solve some of
the industry's most complex challenges, and it is expected to play an indispensable role

in shaping the future of high-speed, high-functional electronic devices.

Source: https://pubs.acs.org/aamick/article/18/35/48273/5382114/Sucrose-Assisted-Interface-

Engineering-of-Boron
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#13 PEEK Adoption Accelerates in Semiconductor
Equipment: Exceptional Purity, Thermal Performance,
and Chemical Resistance Drive Wafer Handling
Advancements

Published September 09, 2026  Poly Fluoro Ltd  India

| OVERVIEW

PEEK (Polyether Ether Ketone) is increasingly adopted as a high-performance
polymer in semiconductor manufacturing equipment due to its exceptional purity,
thermal performance, chemical resistance, dimensional stability, and processability. It
serves as an ideal material for critical components such as wafer handling arms,
vacuum insulators, and valve seats. PEEK resolves issues inherent in traditional
plastics and metals, including particle generation, chemical contamination, and
thermal expansion, enabling the design of cleaner, faster, and longer-lasting

semiconductor manufacturing tools.



| IN DEPTH

Key Findings

The adoption of PEEK (Polyether Ether Ketone), a high-performance polymer, is rapidly
accelerating within the semiconductor manufacturing equipment sector. PEEK is
recognized as an ideal material for critical components such as wafer handling arms,
vacuum insulators, and valve seats, owing to its unparalleled purity, superior thermal
performance, robust chemical resistance, exceptional dimensional stability, and versatile
processability. This widespread integration of PEEK is instrumental in resolving long-
standing issues associated with traditional materials, including particle generation,
chemical contamination, and thermal expansion, thereby dramatically enhancing the

efficiency and reliability of semiconductor manufacturing processes.

Technical / Clinical Details

Semiconductor manufacturing demands extremely clean environments and precise
process control. Conventional metallic materials and general plastics have historically
presented challenges such as micro-particle generation, metal ion leaching, or
vulnerability to specific chemicals. PEEK addresses these issues through its distinct
properties: Firstly, its **high purity** minimizes the risk of trace contaminant adhesion to
wafer surfaces. Secondly, **superior thermal performance** (continuous use
temperature above 250°C) prevents component deformation and degradation,
maintaining dimensional stability even in high-temperature process environments.
Furthermore, PEEK's **resistance to a wide range of chemicals**, including acids,
bases, and organic solvents, eliminates concerns about material degradation or
dissolution during various cleaning and etching processes. Its **high mechanical
strength and rigidity** prevent deflection during high-speed wafer handling, enabling
precise positioning. Additionally, **low moisture absorption** and a **low coefficient of
thermal expansion** guarantee precise dimensional stability and suppress component
deformation due to temperature fluctuations. These combined properties make PEEK
crucial for wafer carriers, Chemical Mechanical Planarization (CMP) rings, test sockets,
ion implantation components, gaskets, and seals across various stages of

semiconductor manufacturing processes.



Background & Context

The semiconductor industry is experiencing unprecedented acceleration in speed and
integration, driven by megatrends such as Al, 5G, |oT, and automotive electrification.
Consequently, semiconductor manufacturing equipment faces increasingly stringent
performance and reliability requirements. Specifically, preventing contamination during
processes, adapting to high-temperature environments, and achieving high-precision
component handling are directly linked to chip yield and production efficiency, making
material selection critically important. The shift towards high-performance polymers like
PEEK is not merely a material substitution but a strategic move supporting the evolution
of the entire semiconductor manufacturing process. This contributes to reducing
manufacturing costs, extending equipment lifespan, and accelerating the development of

next-generation semiconductors.

Strategic Significance & Outlook

The application of PEEK in semiconductor manufacturing equipment is expected to
expand even further. Manufacturers will likely focus on developing specialized PEEK
grades tailored for specific process requirements, such as ESD (Electrostatic Discharge)
protection, plasma resistance, and even higher temperature tolerance, or incorporating
PEEK into composite materials. Furthermore, the combination of PEEK with 3D printing
technologies holds the potential for more rapid and cost-effective manufacturing of
complex PEEK components. The integration of high-performance polymers like PEEK
with precision manufacturing technologies is expected to further accelerate innovation in
the global semiconductor industry and enhance its competitiveness. This exemplifies
how material technology forms the core support for the development of next-generation

electronics.

Source: https://polyfluoroltd.com/blog/peek-components-for-semiconductor-equipment-why-advanced-

manufacturers-rely-on-high-performance-polymers-1/
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#14 TOWA Contributes to Al Semiconductor Thermal
Management and Productivity with ‘Mold Underfill
(MUF)' Technology via US-JOINT Platform

Published September 11, 2026 Resonac Japan

| OVERVIEW

TOWA is accelerating customer concept validation through its 'US-JOINT' co-creation
platform for next-generation semiconductor packaging technology. Addressing
thermal management challenges in Al semiconductors, TOWA proposes Mold
Underfill (MUF) technology, which uses compression molding under vacuum
conditions to fill and seal gaps within packages with resin. This simplifies
manufacturing processes, significantly boosts productivity, and dramatically improves
heat dissipation, thereby enhancing the reliability of highly integrated Al

semiconductors.



| IN DEPTH

Key Findings

TOWA is actively accelerating customer concept validation through its "US-JOINT" co-
creation platform for next-generation semiconductor packaging technology. Addressing
the critical thermal management challenges prevalent in rapidly evolving Al
semiconductors, the company is strongly advocating for its Mold Underfill (MUF)
technology. MUF is a process that utilizes compression molding under vacuum
conditions to fill and effectively seal minute gaps within the semiconductor package with
resin. This innovative approach simultaneously achieves simplification of manufacturing
processes, a significant boost in productivity, and, most crucially, a dramatic
improvement in heat dissipation, thereby making a substantial contribution to enhancing

the reliability of highly integrated Al semiconductors.

Technical / Clinical Details

Al semiconductors, due to their escalating performance, generate heat far in excess of
traditional semiconductors. Inefficient thermal management can lead to performance
degradation, shortened lifespan, and even catastrophic failure of the chip. Conventional
underfill solutions, primarily capillary flow underfill (CUF), rely on liquid resin infiltrating
minute gaps via capillary action. This method suffers from limitations in flowability and a
propensity for void formation. TOWA's proposed Mold Underfill (MUF) technology
fundamentally resolves these challenges. During the resin filling process between the
semiconductor chip and the substrate, MUF applies compressive force in a vacuum
environment, ensuring complete resin filling even in the most minute gaps and
minimizing void formation to an extreme degree. The resins used in MUF are specially
formulated with high thermal conductivity and low coefficients of thermal expansion
(CTE), maximizing heat transfer efficiency from the chip to the substrate. This
technology substantially reduces the thermal resistance within the package,
consequently lowering the chip's junction temperature and improving the overall
reliability and performance of the device. Furthermore, compared to traditional CUF,
MUF offers reduced process time and improved manufacturing yield, promising a

significant increase in overall productivity.



Background & Context

Al semiconductors are rapidly increasing in importance across all sectors, including data
centers, edge devices, and autonomous vehicles, with their performance evolving day by
day. Particularly with the widespread adoption of heterogeneous integration packaging
with stacked memories like HBM (High Bandwidth Memory), thermal management in
packaging has become an element as critical as, if not more important than, chip design
itself. Traditional packaging technologies are proving insufficient to meet these new
thermal challenges, necessitating urgent development of novel materials and processes.
TOWA's MUF technology bridges this technological gap, reaffirming Japan's strong
technical capabilities in the semiconductor packaging industry. This represents a crucial
strategic step for Japanese companies to establish a competitive edge in the Al era

semiconductor race.

Strategic Significance & Outlook

TOWA's Mold Underfill (MUF) technology is expected to find broad application not only
in Al semiconductors but also in all high-performance semiconductors with significant
heat generation, such as high-performance servers, 5G communication equipment, and
Graphics Processing Units (GPUs). Going forward, TOWA will leverage its "US-JOINT"
platform to expand collaborations with a wider range of customers, promoting the
standardization and widespread adoption of MUF technology. Furthermore, ongoing
research and development are anticipated to further enhance MUF resin materials (e.g.,
ultra-low CTE, ultra-high thermal conductivity) and develop technologies for finer pitch
compatibility. This technology is poised to play a central role in resolving semiconductor

packaging bottlenecks and accelerating the development of next-generation electronics.

Source: https://www.resonac.com/solution/column/013.html
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#15 Novel Recycling Technology Decomposes Carbon
Fiber-Reinforced Polybenzoxazine Composites,
Recovers Carbon Fibers with Minimal Damage

Published September 03, 2026 ACS Publications USA

| OVERVIEW

A new decomposition strategy has been proposed to overcome long-standing
challenges in recycling carbon fiber-reinforced thermoset composites (CFRTCs). This
method leverages an exchange reaction between intrinsic Mannich base bridges in
polybenzoxazine (PBZ) and primary amine groups. Under catalyst- and solvent-free
conditions, treating PBZ-based CFRTCs with aniline effectively decomposed the resin
matrix into soluble oligomers, allowing nearly undamaged carbon fibers to be
recovered. This technology promotes sustainable utilization of CFRTCs in aerospace

and automotive industries, contributing to resource circularity.



| IN DEPTH

Key Findings

Addressing the long-standing challenge of recycling carbon fiber-reinforced thermoset
composites (CFRTCs), an innovative decomposition strategy has been proposed based
on an exchange reaction between intrinsic Mannich base bridges within
polybenzoxazine (PBZ) and primary amine groups. This novel approach, conducted
under catalyst- and solvent-free conditions, successfully demonstrated that treating PBZ-
based CFRTCs with aniline efficiently decomposes the resin matrix into soluble
oligomers while recovering carbon fibers with negligible damage. This represents a
significant breakthrough towards realizing a circular economy for high-performance

composite materials.

Technical / Clinical Details

Thermoset composites are widely utilized in aerospace and automotive industries due to
their superior mechanical properties, but once cured, their three-dimensional crosslinked
structure makes recycling extremely challenging. Traditional methods like pyrolysis or
mechanical recycling often result in significant degradation of carbon fiber strength and
quality. The decomposition strategy developed in this research focuses on the Mannich
base bridges (-CH2-N(R)-CH2-) inherent in the molecular structure of polybenzoxazine
resin. These Mannich base bridges are capable of undergoing an exchange reaction
with primary amines (e.g., aniline) under mild conditions. Experimental results confirmed
that reacting PBZ-based CFRTCs with aniline, without catalysts or additional solvents,
selectively cleaves the resin matrix and efficiently depolymerizes it into soluble
oligomers. Through this process, carbon fibers are completely separated from the resin
components and recovered with virtually no loss in their original tensile strength and
modulus. The fact that the decomposition products (oligomers) are also reusable

suggests the potential for establishing a complete closed-loop recycling system.



Background & Context

Carbon fiber reinforced polymers (CFRPs) are essential materials for lightweighting and
enhancing the performance of aircraft, automobiles, and wind turbine blades. However,
as the demand for these materials grows, the volume of end-of-life CFRP waste is
increasing, raising environmental concerns and anxieties about resource depletion.
Recycling CFRPs has faced significant technical and economic barriers for decades due
to their complex composition and the characteristics of thermosetting resins. This new
recycling technology, by enabling the recovery of carbon fibers while maintaining their
high value, is critically important for aerospace and automotive industries to achieve their
sustainability goals and improve resource efficiency within their supply chains.
Furthermore, with strengthening regulations on CFRP recycling in regions like the

European Union, this technology will contribute to meeting future legal requirements.

Strategic Significance & Outlook

This innovative recycling technology holds the potential to bring about a major
transformation in the lifecycle management of high-performance composite materials.
Future research is expected to focus on optimizing the process for industrial-scale
implementation, expanding its applicability to various PBZ composites, and exploring
methods for reusing the recovered oligomers. Its success would significantly reduce the
environmental impact of carbon fiber composites and promote the sustainable use of
resources, accelerating the transition to a circular economy model across numerous
industries, including aerospace, automotive, and sporting goods. Moreover, it could
inspire the development of recycling technologies for other types of thermoset

composites.

Source: https://pubs.acs.org/mamobx/article/doi/10.1021/acs.macromol.6¢01142/5399032/Recycling-of-

Carbon-Fiber-Reinforced
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#16 FDA Solidifies Distinction: Medical

Fluoropolymers Deemed Safe, Exempt from Broad
PFAS Concerns

Published September 08, 2026 Mondag USA

| OVERVIEW

The U.S. Food and Drug Administration (FDA) reaffirmed on September 1, 2026, that
fluoropolymers used in medical devices are safe and distinct from the broader
category of "forever chemicals" (PFAS) of concern. The agency updated its "PFAS in
Medical Devices" webpage with an FAQ section, emphasizing that fluoropolymers
possess unique chemical and toxicological properties that justify a differentiated
regulatory approach. This clarification ensures the continued availability of critical

medical devices, alleviating industry fears of unintended restrictions from widespread

PFAS regulations.



| IN DEPTH

Key Findings

The U.S. Food and Drug Administration (FDA) has unequivocally re-affirmed its stance
that fluoropolymers used in medical devices are safe and should be distinctly regulated
from the broader class of per- and polyfluoroalkyl substances (PFAS) raising
environmental and health concerns. This decision, announced on September 1, 2026,
provides critical clarity for the medical device industry, ensuring the continued supply of

essential components and fostering innovation without undue regulatory burden.

Technical / Clinical Details

The FDA updated its "PFAS in Medical Devices" webpage by adding a comprehensive
FAQ section to elaborate on this distinction. Fluoropolymers are characterized by their
highly stable carbon-fluorine bonds, rendering them chemically inert and exhibiting
distinct toxicological profiles compared to other PFAS. Specifically, fluoropolymers
commonly employed in medical applications generally demonstrate low water solubility,
minimal bioaccumulation potential, and limited mobility within biological systems. This
contrasts sharply with certain other PFAS compounds, which are known for their
persistence, bioaccumulation, and potential for systemic mobility within organisms. The
FDA's conclusion, grounded in these intrinsic property differences, is that there is no
scientific basis to restrict the continued use of fluoropolymers in medical devices due to

concerns applicable to other PFAS.

Fluoropolymers are indispensable across a wide spectrum of medical devices, including
catheters, implants, artificial blood vessels, and surgical instrument coatings. Their
unique properties, such as biocompatibility, low friction, chemical inertness, and
resistance to sterilization processes, are critical for the functionality and safety of these
devices. The FDA's reaffirmation is a vital step in preventing the unnecessary disruption
of the supply chain for these life-saving and diagnostic tools, which could otherwise be

impacted by broader, undifferentiated PFAS regulations.



Background & Context

Global awareness of plastic pollution is escalating, leading to an increasing push for
stricter regulations on single-use plastics and enhanced plastic recycling initiatives
worldwide. Japan, in particular, established its Plastic Resource Circulation Strategy in
2020, with the expanded introduction of bioplastics identified as a key objective. Within
this context, there is burgeoning demand for next-generation bioplastics like PEF that
offer high performance while being derived from renewable resources. Avantium, a
pioneer in bio-based chemistry, is working towards commercial-scale production of
FDCA and PEF, and this expansion into the Japanese market represents a significant

step in its global commercialization strategy.

Strategic Significance & Outlook

This clear guidance from the FDA significantly reduces regulatory uncertainty for medical
device manufacturers, allowing them to confidently pursue research, development, and
manufacturing of innovative devices that rely on fluoropolymers. This ensures that
patients will continue to benefit from high-quality and safe medical technologies.
Furthermore, this move by the FDA could serve as a precedent, encouraging other
regional and international regulatory bodies to adopt more scientifically differentiated
approaches to PFAS regulation, specifically acknowledging the unique and essential role

of fluoropolymers in healthcare applications.

Source: https://www.mondaq.com/unitedstates/healthcare/1435738/fda-reaffirms-distinction-between-

fluoropolymers-and-pfas-of-concern
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#17 Avantium Partners with Sojitz Pla-Net to Propel

Plant-Based PEF "releaf®" Adoption in Japanese
Market

Published September 08, 2026  Avantium N.V. (Press Release) Netherlands

| OVERVIEW

Avantium N.V. announced a strategic partnership with Sojitz Pla-Net Corporation on
September 8, 2026, to accelerate the adoption of its innovative plant-based polymers,
FDCA and PEF (branded releaf®), in the Japanese market. This collaboration
leverages Avantium's sustainable materials technology with Sojitz Pla-Net's extensive
commercial network and expertise in plastics and packaging solutions. The
partnership aims to drive the shift towards bio-based solutions within Japan's fast-
moving consumer goods (FMCG) sector, initiating with a joint exhibition at the

Sustainable Material Expo (SUSMA) 2026.



| IN DEPTH

Key Findings

Avantium N.V., a leading Dutch chemical technology company, has entered into a
strategic partnership with Japan's Sojitz Pla-Net Corporation, a prominent trading
company specializing in plastics. Announced on September 8, 2026, this collaboration is
poised to significantly accelerate the market penetration of Avantium's innovative plant-
based polymers, FDCA and PEF, marketed under the "releaf®" brand, throughout Japan.
This alliance establishes a critical pathway for Japanese consumer goods manufacturers

to transition towards more sustainable packaging solutions.

Technical / Clinical Details

The releaf® brand encompasses polyethylene furanoate (PEF), a polymer produced
from plant-derived furandicarboxylic acid (FDCA). PEF exhibits superior performance
characteristics compared to conventional PET plastics, notably offering significantly
enhanced barrier properties—approximately 6 times better oxygen barrier and 3 times
better water vapor barrier. It also boasts improved thermal resistance and mechanical
strength, making it suitable for a wide range of applications including beverage bottles,
food packaging, and fibers. Crucially, PEF is 100% recyclable, aligning perfectly with the
principles of a sustainable circular economy and addressing growing demands for eco-

friendly material alternatives.

Soijitz Pla-Net brings to this partnership an extensive commercial network and profound
experience in the distribution of plastic raw materials and products, both domestically
and internationally. Their particular strength lies in providing sustainable packaging
materials and solutions. By combining Avantium's cutting-edge bio-based technology
with Sojitz Pla-Net's market access, customer base, and deep understanding of
Japanese regulations and business practices, the partnership is strategically positioned
for success. Both companies are scheduled to co-exhibit at the Sustainable Material
Expo (SUSMA) 2026 in Chiba, Japan, from September 30 to October 2, where they will
directly engage with key Japanese FMCG companies and packaging manufacturers to

showcase the advantages of releaf®.



Background & Context

Global awareness of plastic pollution is escalating, leading to an increasing push for
stricter regulations on single-use plastics and enhanced plastic recycling initiatives
worldwide. Japan, in particular, established its Plastic Resource Circulation Strategy in
2020, with the expanded introduction of bioplastics identified as a key objective. Within
this context, there is burgeoning demand for next-generation bioplastics like PEF that
offer high performance while being derived from renewable resources. Avantium, a
pioneer in bio-based chemistry, is working towards commercial-scale production of
FDCA and PEF, and this expansion into the Japanese market represents a significant

step in its global commercialization strategy.

Strategic Significance & Outlook

This strategic partnership marks a substantial stride towards achieving sustainability
goals within Japan's packaging and consumer goods industries. By leveraging Sojitz
Pla-Net's robust distribution network and established customer relationships, Avantium
aims for rapid and widespread adoption of releaf® in the Japanese market, thereby
solidifying its leadership in the bio-based plastics sector. Long-term, releaf® has the
potential to contribute significantly to reducing plastic consumption and promoting
resource circulation in Japan, accelerating the transition to sustainable materials across
the broader Asia-Pacific region. The joint exhibition at SUSMA 2026 will serve as a
crucial platform to deepen initial customer engagement and catalyze concrete adoption

projects.

Source: https://www.avantium.com/news/avantium-partners-with-sojitz-pla-net-to-drive-adoption-of-releaf-
in-the-japanese-market/
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#18 WHILL's New 'Model C Lite' Personal Mobility
Incorporates Teijin's Thermoplastic Carbon Fiber
Composite, Achieving an Ultra-Light 18.6kg

Published September 03, 2026 MONOist Japan

——

| OVERVIEW

WHILL has announced the adoption of Teijin's collaboratively developed
thermoplastic carbon fiber composite material for the frame of its new "WHILL Model
C Lite' personal mobility device, resulting in a significantly reduced vehicle weight of
18.6kg. This innovative material not only achieves substantial weight reduction
compared to previous models but also maintains high durability. This advancement is
expected to enhance the quality of life for users in an aging society by improving

mobility and convenience.



| IN DEPTH

Key Findings

WHILL Corporation has successfully integrated a state-of-the-art thermoplastic carbon
fiber composite material, co-developed with Teijin, into the main frame of its new 'WHILL
Model C Lite' personal mobility device. This technological breakthrough has resulted in
an ultra-light total product weight of just 18.6kg, dramatically enhancing portability and
maneuverability. This significant weight reduction directly addresses a critical user need
for easier transport and handling, positioning the Model C Lite as a highly accessible

solution in the personal mobility market.

Technical / Clinical Details

Teijin's advanced thermoplastic carbon fiber composite offers an exceptional balance of
lightweight properties and the robust strength and durability required for personal
mobility applications. The material's integration involved optimized structural design to
manage stress concentrations and maximize resistance against external impacts. By
combining the superior strength-to-weight ratio of carbon fibers with the processing ease
and impact resistance of thermoplastic resins, the composite ensures high reliability and
extended product lifespan. Furthermore, the use of thermoplastic resins opens avenues

for enhanced recyclability, aligning with global efforts to reduce environmental impact.

Background & Context

The escalating global demand for safe and convenient mobility solutions for an aging
population underscores the importance of this innovation. Traditional powered
wheelchairs often present challenges in terms of weight, portability, and storage.
WHILL's mission to provide 'mobility for all' drives its commitment to developing products
that blend aesthetic design with practical functionality. This latest weight reduction is a
crucial step towards making advanced mobility devices more accessible and user-
friendly, thereby fostering greater social participation among active seniors and
individuals with mobility impairments. This development is poised to accelerate the
lightweighting trend in the personal mobility sector, influencing future designs and

material choices across the industry.



Strategic Significance & Outlook

The launch of the '"WHILL Model C Lite' is expected to significantly boost the adoption of
personal mobility devices, empowering users with greater independence. The synergy
between Teijin’s high-performance material expertise and WHILL's innovative design and
development capabilities highlights a promising path for future collaborations across
various product categories. Beyond personal mobility, this groundbreaking lightweighting
technology holds potential for application in other weight-sensitive sectors such as
robotics, drones, and medical devices, where enhanced performance and reduced

energy consumption are paramount.

Source: https://monoist.itmedia.co.jp/mn/articles/2609/04/news049.html

Collected: September 11, 2026 | Automated Research System (Gemini API)


https://monoist.itmedia.co.jp/mn/articles/2609/04/news049.html

#19 Teijin Pioneers Self-Healing, Highly Recyclable

Thermoset CFRP for Sustainable High-Performance
Applications

Published Published Published September 06, 2026 RIEBEEIRXRIXA VS Japan

| OVERVIEW

Teijin has developed an innovative thermoset carbon fiber reinforced plastic (CFRP)
combining heat-activated self-healing with high recyclability. This novel material
maintains mechanical properties on par with conventional high-performance CFRPs,
while significantly extending product lifespans through damage repair and enabling
full resource circularity. This breakthrough represents a pivotal advance in reducing
environmental impact and accelerating sustainable material solutions for demanding

engineering applications.



| IN DEPTH

Background

Carbon fiber reinforced plastics (CFRPs) are indispensable in aerospace, automotive,
and sports equipment sectors, prized for their exceptional strength-to-weight ratios and
lightweight characteristics. However, conventional thermoset CFRPs present substantial
environmental challenges due to their inherent difficulty in recycling, leading to
significant waste streams at end-of-life. Moreover, even micro-level damage can
compromise structural integrity, necessitating expensive repairs or premature
replacement. Teijin's novel technology directly confronts these persistent issues,
facilitating broader CFRP adoption while drastically improving its environmental profile.
This innovation is a timely response to the escalating global demand for sustainable

industrial practices and advanced materials.

Key Findings

Teijin’s groundbreaking development introduces an innovative thermoset carbon fiber
reinforced plastic (CFRP) that uniquely integrates heat-activated self-healing capabilities
with high recyclability. Crucially, this novel material maintains mechanical properties on
par with conventional high-performance CFRPs, while providing the unprecedented
ability to repair micro-damage and facilitate robust resource circularity—a dual capability

pivotal for sustainable materials engineering.

At its core, the new thermoset CFRP incorporates a sophisticated self-healing
mechanism embedded within its specialized resin matrix. This mechanism leverages
advanced polymer science, potentially employing dynamic covalent bonds that can be
thermally re-established or micro-architectures that release healing agents upon
damage. A particularly significant achievement is the high recyclability of this thermoset
resin, a traditionally challenging aspect given that conventional thermosets are
notoriously difficult to reprocess post-cure. This innovation enables the high-quality
recovery of carbon fibers from end-of-life products, allowing their reuse in new high-
performance CFRP applications. This radically improves the sustainable utilization of
CFRPs in critical sectors such as aerospace, automotive, and wind energy, where
material performance is paramount but recycling has historically presented a major

bottleneck.



The introduction of self-healing and highly recyclable thermoset CFRP holds immense
promise for industries demanding extended product lifespans and reduced
environmental footprints, spanning infrastructure, automotive, and aerospace. This
technology offers the potential to substantially lower maintenance costs for critical
components, such as those in aircraft, and to significantly enhance the life cycle
assessment (LCA) of next-generation vehicles. Teijin is committed to advancing this
technology, aiming to solidify its position as a leader in fostering a circular economy for
high-performance materials. This innovation establishes a new paradigm for
environmentally conscious material development, promising enhanced resilience and

sustainability across a broad spectrum of high-tech applications.

Source: https://cehub.jp/news/teijin-thermosetting-cfrp-circular-economy/
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#20 Albion Adopts Mitsubishi Chemical's Plant-
Derived Bio-Engineering Plastic "DURABIO" for

Cosmetic Compact Cases
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Albion has incorporated Mitsubishi Chemical's plant-derived bio-engineering plastic
"DURABIO" into its new cosmetic compact cases. DURABIO's exceptional
transparency and optical properties, combined with other clear resins, achieve a
beautiful texture and design reminiscent of natural seashells. This material also offers
superior durability, contributing to both aesthetic appeal and functionality, and
accelerates the shift towards more environmentally conscious products in the beauty

industry.



| IN DEPTH

Key Findings

Albion's latest cosmetic compact cases now feature "DURABIO," a groundbreaking
plant-derived bio-engineering plastic developed by Mitsubishi Chemical. This innovative
adoption leverages DURABIO's superior transparency and excellent optical properties.
By combining it with other clear resins, Albion has achieved a unique and beautiful
texture and design that evokes natural seashells. This successfully balances the
aesthetic demands of high-end cosmetic packaging with contemporary environmental

considerations, setting a new standard for sustainable luxury in the beauty sector.

Technical / Clinical Details

DURABIO is a bio-engineering plastic primarily derived from isosorbide, a plant-based
raw material, and offers properties that surpass conventional petroleum-derived

polycarbonate resins. Its key technical attributes include:

+ High Transparency and Optical Properties: DURABIO exhibits high light
transmittance and excellent color reproducibility, making it highly advantageous for

creating a premium feel in cosmetic products.

o Superior Scratch Resistance: With high surface hardness, the material is resistant
to scratches from daily use, ensuring the product's aesthetic appeal is maintained

over a long period.

« High Durability and Impact Resistance: It provides the robustness required for

compact cases, capable of withstanding impacts such as drops.

+ Environmental Performance: The use of plant-derived raw materials contributes to
reducing fossil resource consumption and mitigating CO2 emissions throughout the

product lifecycle.

Albion specifically utilized DURABIO for elements such as the compact's top plate,
where its distinctive luster and deep coloration enabled a sophisticated design previously
unattainable with existing materials. This collaboration exemplifies a successful synergy

between advanced material development and innovative product design.



Background & Context

In recent years, driven by growing consumer environmental awareness, the cosmetics
industry has rapidly accelerated sustainable product development. Packaging, in
particular, emphasizes recyclability and the use of biomass-derived raw materials.
Mitsubishi Chemical's DURABIO, as a high-performance bio-engineering plastic,
addresses these market needs, and its adoption is expanding, particularly in the
cosmetics sector where design is paramount. This partnership with Albion serves as a
leading model for balancing environmental responsibility with high-quality, high-value

product enhancement, attracting significant industry attention.

Strategic Significance & Outlook

DURABIO's adoption in cosmetic packaging is expected to open new application
frontiers for bio-engineering plastics. Mitsubishi Chemical plans to further strengthen its
deployment across a wide range of sectors where DURABIO's superior properties can
be best utilized, including automotive interior/exterior components, smartphone casings,
and optical lenses. Building on this success, the market penetration of DURABIO is
projected to accelerate, contributing to the widespread adoption of sustainable material
solutions that balance environmental impact reduction with enhanced performance. This
move also reinforces corporate environmental branding and leadership in sustainable

innovation.

Source: https://monoist.itmedia.co.jp/mn/articles/2609/03/news021.html
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#21 Mitsubishi Chemical Unleashes Enhanced
DURABIO: A Bio-Engineering Plastic Redefining
Performance and Sustainability
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Mitsubishi Chemical has unveiled updated specifications for DURABIO, its advanced
bio-engineering plastic rooted in plant-derived isosorbide. This material excels in
transparency, optical clarity, and scratch resistance, often outperforming conventional
polycarbonates, while critically reducing fossil resource dependency. Anticipated
applications span automotive, electronics, and construction, positioning DURABIO as
a key component for high-performance sustainable solutions across diverse

industries.



| IN DEPTH

Background

In an era marked by heightened global environmental consciousness and a strong
corporate impetus towards achieving Sustainable Development Goals (SDGs), the
materials sector has seen a dramatic surge in interest in biomass-derived plastics.
DURABIO, however, distinguishes itself not merely as a biomass material, but by
delivering advanced functionality that frequently surpasses conventional high-
performance resins. This unique positioning makes it a holistic solution, expertly
balancing environmental stewardship with significantly enhanced product value,
empowering companies to reduce their ecological footprint while simultaneously offering

compelling, high-performance products to end-users.

Key Findings

Mitsubishi Chemical Corporation has released updated product information for
DURABIO, its pioneering plant-derived bio-engineering plastic. The update underscores
the material's superior performance and extensive application potential, emphasizing its
critical role in reducing reliance on fossil resources. DURABIO exhibits properties that
often surpass conventional polycarbonate (PC) resins, including exceptional
transparency, outstanding optical characteristics, and enhanced scratch resistance. This
renewed strategic focus is aimed at accelerating DURABIO's widespread adoption as a
next-generation high-performance material across a diverse range of industrial

applications.

Technical Details

The core innovation behind DURABIO lies in its primary raw material: plant-derived
isosorbide. Sourced from renewable biomass, isosorbide substantially contributes to
reducing global petroleum consumption. DURABIO's distinct technical advantages

include:

» High Transparency and Optical Purity: Boasting light transmittance comparable to
glass and remarkably low birefringence, DURABIO is ideally suited for precision

optical applications such as advanced display covers and high-performance lenses.



+ Exceptional Scratch and Abrasion Resistance: Its inherent high surface hardness
confers superior resistance to scratches compared to conventional plastics, ensuring
prolonged aesthetic integrity—a critical attribute for demanding automotive

interior/exterior components and durable mobile device casings.

* Robust Impact Resistance: The material uniquely combines high strength with
excellent toughness, significantly enhancing the overall durability and lifespan of

finished products.

o Superior Heat and Weather Resilience: Engineered for stability across a broad
spectrum of temperature environments, DURABIO also exhibits high resistance to
degradation from ultraviolet (UV) radiation, making it suitable for both indoor and

outdoor applications.

o Outstanding Processability: It can be efficiently processed using standard injection
molding equipment, facilitating the cost-effective manufacture of intricate and

complex product geometries.

These synergistic properties position DURABIO for deployment in highly demanding
sectors, including advanced automotive instrument panels and center consoles, robust
casings for mobile phones and wearable devices, high-clarity eyeglass lenses, and
durable architectural materials, where cutting-edge performance and sophisticated

design are paramount.

Strategic Outlook

Mitsubishi Chemical positions DURABIO as a pivotal material within the global market,
with a strategic objective to broaden its adoption across diverse industries, including
automotive, electronics, optics, and construction. This expansion is particularly timely
given tightening global environmental regulations and surging consumer demand for
sustainable products. High-performance bio-engineering plastics such as DURABIO are
consequently projected for significant demand growth. Mitsubishi Chemical intends to
accelerate DURABIO's widespread market penetration through enhanced technical
support and an expanded product lineup, thereby contributing substantially to the

realization of a sustainable society and reinforcing its corporate environmental branding.

Source: https://www.m-chemical.co.jp/products/departments/mcc/pc/product/1200363 9344 .html
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#22 Shinshu University Unveils PFAS-Free Fuel Cell

Membrane, Achieving 100,000 Cycles at 120°C for
Next-Gen PEFCs
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Researchers at Shinshu University have developed a groundbreaking fluorine-free
polymer composite membrane for fuel cells, offering a critical PFAS-compliant
solution. This innovative membrane demonstrates exceptional performance metrics,
including high proton conductivity, superior mechanical strength, excellent gas barrier
properties, and remarkable durability exceeding 100,000 cycles at 120°C. This
breakthrough is poised to accelerate the commercialization of high-performance,

environmentally sustainable next-generation polymer electrolyte fuel cells.



| IN DEPTH

Background

Fuel cells, particularly Polymer Electrolyte Fuel Cells (PEFCs), are recognized as a vital
technology for achieving a decarbonized society, with applications spanning automotive,
stationary power, and backup power systems. Historically, conventional PEFCs have
relied heavily on PFAS-based fluoropolymers, such as Nafion, for their electrolyte
membranes due to their superior proton conductivity. However, growing concerns over
PFAS (Per- and Polyfluoroalkyl Substances) as 'forever chemicals,' owing to their
environmental persistence and potential health impacts, have led to increasingly
stringent global regulations on their manufacture and use. Against this backdrop, the
development of high-performance, fluorine-free electrolyte membranes has emerged as
an urgent challenge, critical for the sustainable growth and widespread adoption of the

fuel cell industry.

Key Findings

A research group at Shinshu University's Faculty of Textile Science has successfully
developed a novel, high-performance, and highly durable polymer composite membrane
that is entirely fluorine-free, positioning it as a critical advancement for next-generation
fuel cell electrolyte membranes. This innovative membrane achieves high proton
conductivity comparable to conventional fluorine-based materials while simultaneously
exhibiting superior mechanical strength, characterized by significant elongation, and
excellent gas barrier properties. Notably, the team demonstrated successful fuel cell
operation at elevated temperatures (120°C) and proved durability exceeding 100,000
cycles, representing a major breakthrough for the commercial viability of fuel cells. This
fluorine-free design directly addresses increasingly stringent global regulations

concerning PFAS.



The developed polymer composite membrane achieves its high performance through the
intricate compounding of specific polymer backbones with specialized inorganic fillers.
This optimization creates efficient proton conduction pathways, maintaining high proton
conductivity even under high-temperature and low-humidity conditions. To replicate the
high chemical stability and proton conductivity typically associated with fluorine-based
polymers using fluorine-free materials, the research group applied proprietary polymer
design and composite technologies. Specifically, they utilized a copolymer structure with
precisely controlled hydrophilic segments for high proton conductivity and hydrophobic
segments to enhance mechanical strength and gas barrier properties. The uniform
dispersion of special inorganic nanoparticles further boosts the membrane's overall

performance and long-term durability.

The membrane's impressive performance is underpinned by:

Proton Conductivity: Maintains practical levels of high conductivity even at elevated

temperatures (e.g., 120°C), crucial for efficient operation.

+ Mechanical Properties: Achieves significant elongation, several times higher than
conventional membranes, making it highly flexible yet robust enough to withstand the

mechanical stresses from expansion and contraction during fuel cell stack operation.

» Gas Barrier Properties: Effectively suppresses the crossover of fuel (hydrogen) and
oxidant (oxygen) through the membrane, ensuring high power generation efficiency

and enhancing safety.

o Durability: Demonstrates stable operation for over 100,000 cycles at 120°C, a critical

benchmark for long-term reliability in demanding applications like automotive use.

o PFAS-Free: Offers a significant environmental advantage, aligning with escalating

global regulations and promoting sustainable technology development.



The PFAS-free polymer composite membrane developed by Shinshu University
represents a decisive step towards realizing next-generation PEFCs. Its practical
application could significantly contribute to reducing fuel cell costs and environmental
impact while enhancing performance, thereby accelerating the establishment of a
hydrogen-based society. The capability for high-temperature operation is particularly
beneficial, allowing for simplified cooling systems, more compact stack designs, and
improved overall fuel cell system efficiency. Future efforts will focus on establishing mass
production technologies and collaborating with automotive and fuel cell stack
manufacturers to facilitate early commercialization. This technology is also being
considered for applications in other electrochemical devices, including water electrolysis

and advanced sensors.

Source: https://www.shinshu-u.ac.jp/faculty/textiles/news/2026/02/221476.html
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#23 Nagoya Institute of Technology Develops Novel
Solid Catalyst for Revolutionary CFRP Recycling:
Recovering High-Quality Carbon Fibers at Low
Temperatures in Short Durations
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Researchers at Nagoya Institute of Technology have unveiled a groundbreaking
technology for recycling carbon fiber reinforced plastics (CFRPs) using a novel solid
catalyst. This innovative process selectively oxidatively decomposes the resin
component at low temperatures and in short durations, enabling the recovery of high-
quality, undamaged carbon fibers. As a solvent-free and environmentally benign
method, it promises to significantly advance sustainable material lifecycles and the

creation of next-generation high-performance composites.



| IN DEPTH

Background

Carbon Fiber Reinforced Plastics (CFRPs), often lauded as 'dream materials' for their
exceptional strength-to-weight ratio, have become indispensable across aerospace,
automotive, and renewable energy sectors. Despite their widespread adoption and
advanced functionality, developing efficient and environmentally friendly recycling
technologies for end-of-life CFRPs has remained a persistent global challenge.
Traditional methods, such as high-temperature pyrolysis, frequently degrade the integrity
of the valuable carbon fibers, while chemical approaches often rely on hazardous
solvents with complex waste treatment requirements. With tens of thousands of tons of
CFRP waste generated annually, addressing this recycling bottleneck is critical for
achieving a decarbonized society and ensuring sustainable resource utilization, driving

an urgent demand for innovative solutions.

Key Findings

Researchers at Nagoya Institute of Technology have achieved a significant breakthrough
in carbon fiber reinforced plastic (CFRP) recycling, introducing an innovative technology
powered by a novel solid catalyst. This method efficiently and selectively targets the
resin component of CFRP for oxidative decomposition and removal. Critically, it operates
at relatively low temperatures and requires short processing times, enabling the recovery
of high-performance carbon fibers that retain virtually all of their original mechanical
properties. A key environmental advantage of this process is its solvent-free operation,

leading to a remarkably low environmental footprint.

Technical Details

The cornerstone of this advanced CFRP recycling technology is a proprietary 'novel solid
catalyst,' specifically engineered from metal oxide nanoparticles. This innovative catalyst
addresses the shortcomings of conventional high-temperature pyrolysis and chemical

solvent degradation methods by offering several distinct advantages:



o Low-Temperature, Short-Duration Processing: Unlike conventional pyrolysis,
which typically demands temperatures exceeding 500°C, this catalytic method
achieves complete resin decomposition at moderate temperatures (approximately
200-300°C) within durations ranging from mere tens of minutes to a few hours. This
represents a substantial reduction in energy consumption compared to existing

recycling techniques.

« High-Quality Carbon Fiber Recovery: The selective oxidative decomposition
mechanism ensures that the recovered carbon fibers maintain nearly all of their
original mechanical properties, such as tensile strength and modulus. This
preservation of quality means the reclaimed carbon fibers are suitable for direct
reintegration as primary raw materials into new high-performance CFRP products,

thereby achieving true resource circularity.

e Solvent-Free and Minimal Environmental Impact: By eliminating the reliance on
organic solvents, strong acids, or strong alkalis, the process circumvents the
environmental burdens associated with hazardous waste generation and complex
wastewater treatment. Furthermore, the catalyst itself is designed for reusability,

significantly enhancing the overall sustainability profile of the technology.

* Broad Resin Compatibility: The technology has demonstrated effectiveness in
decomposing common thermoset CFRP resins, including widely used epoxy resins

and unsaturated polyester resins.

This breakthrough enables the recovered carbon fibers to be re-employed in critical
high-performance CFRP applications across aerospace, automotive, wind energy, and
sports equipment sectors, contributing to significant raw material cost reductions and

fostering a more sustainable supply chain.



Strategic Significance & Outlook

The development of this solid catalyst-based CFRP recycling technology by Nagoya
Institute of Technology is poised to become a pivotal enabler for establishing a truly
sustainable CFRP industry. Future initiatives will concentrate on scaling up the
technology, including validation at pilot plant scales, and exploring novel applications for
the recovered carbon fibers. The overarching goal is to achieve practical industrial
implementation within the next few years, fostered through strategic collaborations with
leading automotive and aerospace manufacturers, as well as specialized CFRP molding
companies. This technology not only promises to dramatically reduce the environmental
footprint across the entire CFRP lifecycle, making a substantial contribution to a carbon-
neutral society, but also strategically positions Japan as a global leader in advanced

CFRP recycling solutions.

Source: https://www.nitech.ac.jp/mt_files/260507press_shirai.pdf

Collected: September 11, 2026 | Automated Research System (Gemini API)


https://www.nitech.ac.jp/mt_files/260507press_shirai.pdf

#24 Georgia Institute of Technology Innovates Polymer

Design with Generative Al: Streamlining Development
Processes and Reducing Costs
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Researchers at Georgia Institute of Technology have developed a groundbreaking
polymer material design technology powered by generative Al. This innovation
fundamentally shifts from traditional trial-and-error methods to an efficient, machine
learning-driven design process, promising to drastically accelerate polymer discovery,

reduce development costs, and significantly shorten time-to-market for novel

materials.



| IN DEPTH

Background

Polymer materials are foundational to modern society, driving innovation across
countless industries through their functional enhancements. Yet, the inherent complexity
of polymer structures and property relationships has historically made new material
development an arduous process, demanding extensive time, significant cost, and
specialized expertise. The 'discovery' of materials with specific desired properties often
relied on serendipity and was notoriously inefficient. While Materials Informatics (MI) has
brought data-driven approaches to the forefront of material development, the integration
of generative Al represents a further paradigm shift, poised to significantly boost the

efficiency and speed of material design.

Key Findings

A research team at the Georgia Institute of Technology has unveiled a transformative
generative Al-powered technology for polymer material design. This innovation
fundamentally re-engineers the conventional trial-and-error paradigm, establishing an
efficient, data-driven design workflow rooted in advanced machine learning models. This
advancement is poised to dramatically accelerate the discovery and development of
polymeric materials, leading to substantial cost reductions and significantly compressing

time-to-market for novel compositions.
The core mechanisms of this generative Al-driven platform include:

o Data-Driven Molecular Design: The Al model is trained on vast datasets
encompassing polymer structures and their corresponding physical and chemical
properties. Leveraging this learned intelligence, the Al autonomously generates novel
polymer structures or monomer units engineered to meet precise functional
specifications, such as enhanced heat resistance, superior strength, optimized

elasticity, or improved biocompatibility.

* Advanced Virtual Screening: Confronted with potentially millions or billions of
computationally generated polymer candidates, the Al swiftly screens for those
exhibiting the desired characteristics. This capability drastically curtails the number of
materials requiring physical synthesis and laborious experimental evaluation, yielding

exponential gains in experimental efficiency.



» Inverse Design Capability: Crucially, the technology supports an 'inverse design'
approach. Instead of a forward 'synthesize and characterize' workflow, researchers
can specify target material properties, and the Al computationally determines the

precise polymer structure necessary to achieve them.

» Synthesizability Consideration: The Al is inherently designed to factor in the
practical synthesizability of the generated polymer structures, thereby closing the

critical gap between theoretical design and experimental realization.

This integrated approach allows for the rapid creation of tailor-made polymeric materials
for specialized applications with significantly fewer resources and in a fraction of the
time. Early projected applications are diverse, spanning advanced drug delivery
systems, high-performance sensors, and next-generation environmentally friendly

packaging materials, underscoring its broad potential impact across multiple sectors.

This generative Al polymer design technology from Georgia Tech represents a pivotal

advancement in materials science R&D, promising widespread implications:

o Accelerated Time-to-Market: Industries reliant on high-performance materials—
including aerospace, automotive, medical devices, and electronics—stand to gain

immense competitive advantage through drastically shortened development cycles.

» Significant Cost Efficiency: Reduced experimental iterations and compressed

development timelines will translate into substantial savings in R&D expenditures.

» Sustainable Material Development: The Al can be leveraged to design eco-friendly
or recyclable polymeric materials, directly contributing to global sustainability

objectives.

 Enhanced Researcher Productivity: By automating the intensive computational
load of initial design and screening, researchers are freed to focus on more complex,

creative, and strategically critical challenges.

While still in its nascent stages, the profound potential of this technology is clear,
anticipating a transformative impact on materials R&D and significant future

commercialization opportunities and industrial adoption.

Source: https://tiisys.com/blog/2026/03/26/post-189058/
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#25 DuPont Expands High-Performance Polyimide
Vespel® Evaluation Capabilities in Japan to Meet
Electronics Sector Demand
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DuPont has significantly expanded its Vespel® high-performance polyimide
development and evaluation capabilities at its Utsunomiya facility in Japan, targeting
the demanding electronics sector. This strategic investment aims to rapidly address
increasing requirements from advanced industries like semiconductors and displays.
By enhancing technical support and material analysis, DuPont solidifies its
commitment to providing critical material solutions and strengthening its market

presence in Japan and the broader Asia-Pacific region.



| IN DEPTH

Background

The semiconductor and display industries are rapidly advancing in miniaturization and
performance enhancement, which in turn demands increasingly stringent material
properties for manufacturing equipment and components. Particularly, in environments
requiring stability under plasma, high temperatures, suppression of particulate
generation, and high purity, conventional metals and ceramics are often insufficient.
High-performance polymers like polyimides are crucial materials for addressing these
challenges, with DuPont's Vespel® recognized for its exceptional performance. Japan is
a major hub for these advanced industries, making DuPont's investment in enhanced

evaluation capabilities a strategic move to directly meet market needs.

Key Findings

DuPont has announced a substantial enhancement of its development and evaluation
capabilities for Vespel® high-performance polyimide parts at its Utsunomiya facility in
Japan, specifically targeting the electronics industry. This strategic upgrade aims to
rapidly and effectively address the escalating demands from advanced sectors such as
semiconductor manufacturing equipment and high-performance displays, reinforcing
DuPont's position as a leading provider of high-functional material solutions in the critical

Japanese market.

Vespel® is a high-performance engineering plastic based on polyimide, renowned for its
exceptional heat resistance, wear resistance, dimensional stability, and creep resistance.
These attributes render Vespel® ideal for components operating in extremely harsh

environments. The expanded evaluation capabilities will significantly enhance:

¢ Precision Measurement and Analysis: Deployment of state-of-the-art analytical
instruments will enable highly precise evaluation of material microstructure,
thermomechanical properties, and electrical characteristics. This streamlines rapid

assessment of complex customer specifications and optimizes material selection.

e Advanced Simulation: Increased utilization of Computer-Aided Engineering (CAE)
tools will facilitate accurate behavioral prediction and design optimization, leveraging

comprehensive empirical data.



o Strengthened Technical Support: Dedicated Japanese engineering teams will
provide end-to-end technical support, fostering close collaboration with customers

from initial product development through to mass production.

Vespel® excels in a broad spectrum of applications, including wafer carriers and vacuum
chamber components in semiconductor manufacturing, transfer rollers and fixtures in
display production, and seals and bushings in aerospace. This expansion is specifically
designed to accelerate Vespel® adoption within Japan's globally leading semiconductor

sector.

Strategic Significance & Outlook

The expansion of DuPont's Vespel® evaluation capabilities is expected to contribute to
increased customer satisfaction and new customer acquisition in the Japanese market,
while also driving growth in the high-performance materials business across the entire
Asia-Pacific region. This move will further strengthen DuPont's competitive edge as a
material supplier in the electronics industry and enable it to play a vital role in supporting
next-generation technological innovations. In the future, by combining Vespel® with
more precise processing and composite technologies, its application scope is anticipated

to broaden even further, contributing significantly to industrial advancement.

Source: https://chemicaldaily.com/archives/829060
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Teijin has unveiled Sereebo®, the world's first mass-produced carbon composite
material for automotive structural components, demonstrating a significant leap in
material science. Already adopted for applications like pickup truck beds, Sereebo®
achieves an impressive 40% weight reduction and ten times greater impact
resistance compared to steel. Its superior moldability and high recyclability position it
as a transformative solution poised to accelerate lightweighting and resource

circularity within the automotive sector and beyond.




| IN DEPTH

Background

The automotive industry is undergoing a profound transformation, propelled by global
imperatives like stringent fuel economy standards, tighter emission regulations, and the
accelerating transition to electric vehicles (EVs). Consequently, vehicle lightweighting
has emerged as an urgent and critical challenge, essential not only for enhancing fuel
and energy efficiency and reducing CO2 emissions but also for extending the
operational range of EVs. Historically, achieving significant lightweighting while
simultaneously ensuring safety, cost-effectiveness, and mass manufacturability has
presented a formidable hurdle. Sereebo® was developed precisely to address these
multifaceted challenges, and its groundbreaking, world-first application in mass-
produced vehicles has established a new benchmark in the ongoing pursuit of

automotive lightweighting.

Key Findings

Teijin Limited has showcased its advanced technical capabilities with Sereebo®,
recognized as the world's first mass-produced carbon composite material specifically
engineered for automotive structural components. This innovative material has
demonstrated exceptional performance, particularly in demanding applications such as
pickup truck beds. Sereebo® achieves an impressive approximate 40% weight reduction
compared to conventional metallic materials like steel, while simultaneously boosting
impact resistance by roughly tenfold. This represents a groundbreaking contribution to

both the fuel efficiency and safety profiles of modern automobiles.

Sereebo® is a unique composite material, distinguishing itself by combining carbon
fibers with a thermoplastic resin matrix. This formulation offers significant advantages
over conventional thermoset Carbon Fiber Reinforced Polymers (CFRPs), particularly in

manufacturability and end-of-life management. Its key technical advantages include:

» Ultra-Lightweighting: By replacing traditional steel components, Sereebo® enables
an approximate 40% weight reduction. This directly contributes to overall vehicle
lightweighting, resulting in improved fuel economy for internal combustion engine
(ICE) vehicles and extended range or enhanced electricity efficiency for electric
vehicles (EVs).



+ High Impact Resistance: Demonstrating approximately ten times the impact
resistance of steel, Sereebo® significantly enhances occupant and cargo safety
during collisions, a crucial factor for structural components and high-stress areas like

truck beds.

+ Excellent Moldability and Manufacturing Efficiency: Leveraging a thermoplastic
resin matrix, Sereebo® exhibits superior processability. It softens upon heating and
rapidly hardens upon cooling, facilitating high-speed molding processes such as
press molding. This capability is vital for the rapid production cycles and complex

geometries demanded by mass-produced automotive components.

» High Recyclability and Circularity: The thermoplastic nature of Sereebo® allows
for reheating and re-molding of used products, enabling efficient material recycling.
This feature is instrumental in advancing a circular economy model and mitigating the

environmental footprint of automotive manufacturing.

o Corrosion Resistance: Unlike metallic counterparts, Sereebo® is inherently
corrosion-resistant, ensuring sustained performance and longevity even in harsh

environmental conditions without degradation from rust.

Beyond individual component lightweighting, the integration of Sereebo® expands
overall vehicle design freedom, enabling engineers to develop novel automotive
structural designs that optimize the balance between performance, safety, and aesthetic

considerations.

Strategic Significance and Outlook

The strategic significance of Sereebo® extends far beyond its initial application in pickup
truck beds. Teijin anticipates its widespread adoption across a diverse range of
automotive components, including critical structural elements like floor panels, roofs,
doors, and crucially, battery cases for EVs. Looking ahead, Sereebo®'s attributes also
position it as a strong candidate for addressing lightweighting imperatives in other
demanding mobility sectors, such as aerospace and railway transportation. Teijin is
committed to advancing its Sereebo® manufacturing and molding technologies,
fostering robust collaborations with the global automotive industry to accelerate
contributions toward comprehensive lightweighting and resource circularity. This
commitment is poised to significantly contribute to the realization of a sustainable society

and the broad adoption of high-performance, next-generation mobility solutions.



Source: https://www.teijin.co.jp/rd/technology/cfrp/
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#27 Japan Chemical Industry Association Highlights
Dramatic Fuel Efficiency Improvements in Aircraft with
Toray's High-Toughness CFRP: Contributing to CO2
Emission Reduction
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The Japan Chemical Industry Association highlights Toray's high-toughness Carbon
Fiber Reinforced Plastics (CFRP) as a pivotal technology dramatically improving
aircraft fuel efficiency. By uniquely combining lightweight properties with superior
tenacity, this advanced material is widely adopted in primary aircraft structures,

significantly reducing CO2 emissions and mitigating environmental impact.



| IN DEPTH

Background & Context

Global air traffic volume continues its annual ascent, resulting in a proportional increase
in fuel consumption and CO2 emissions, which exacerbates global warming concerns. In
response, the International Civil Aviation Organization (ICAQO) has established ambitious
targets for reducing CO2 emissions from aircraft. This regulatory landscape makes
lightweighting and fuel efficiency improvements paramount priorities for aircraft
manufacturers developing next-generation models. Carbon Fiber Reinforced Plastics
(CFRP) have emerged as a central material solution to this challenge, progressively
replacing conventional metallic alloys such as aluminum and titanium. Groundbreaking
technical innovations from advanced material manufacturers like Toray are especially

instrumental in elevating the aviation industry's overall environmental performance.

Key Findings

The Japan Chemical Industry Association (JCIA) has reported that Toray's Carbon Fiber
Reinforced Plastics (CFRP) are dramatically enhancing aircraft fuel efficiency, thereby
making a substantial contribution to global CO2 emission reduction efforts. Specifically,
Toray's high-toughness CFRP uniquely integrates lightweight properties with superior
tenacity—a combination historically challenging to achieve with conventional aerospace
materials. This distinct characteristic has been a decisive factor in its extensive adoption

as a primary structural material in modern aircraft platforms.

Technical Details

Toray's CFRP enhances aircraft fuel efficiency through several mechanisms,
fundamentally enabled by its 'high-toughness carbon fiber' core. While conventional
carbon fibers often exhibit high rigidity but inherent brittleness, Toray has engineered a
high-toughness CFRP by optimizing the fiber-matrix interface using proprietary
technologies. This innovation yields a composite material exceptionally resistant to

impact and highly effective at suppressing crack propagation.



» Lightweighting for Fuel Efficiency: A substantial reduction in airframe weight
directly translates to lower fuel consumption over equivalent flight distances, thereby
boosting overall fuel efficiency. For instance, the Boeing 787 achieved approximately
a 20% weight reduction through extensive CFRP integration, contributing to a

proportional gain in fuel efficiency.

 Enhanced Safety and Durability via High Toughness: Aircraft endure diverse
external forces and impacts throughout their operational lifespan. High-toughness
CFRP demonstrates superior resilience against events such as bird strikes, minor
collisions, and manufacturing defects. Its ability to effectively suppress crack growth
not only ensures robust aircraft safety but also contributes to reduced maintenance

demands.

+ Expanded Design Freedom: The high strength-to-weight ratio and stiffness of CFRP
allow for the development of more aerodynamically optimized wing profiles and the
fabrication of large, integrally molded structural components. This contributes to

significant advancements in overall aircraft performance.

» Direct CO2 Emission Reduction: The gains in fuel efficiency directly lead to a
decrease in CO2 emissions. Consequently, the widespread adoption of CFRP in
aerospace manufacturing represents a critical strategy for the aviation industry to
achieve sustainable growth in response to increasingly stringent environmental

regulations.

Leveraging decades of extensive research and development in carbon fiber and
advanced composite materials, Toray has solidified its position as a trusted and

indispensable supplier within the global aerospace industry.



Strategic Significance & Outlook

Toray's high-toughness CFRP is poised to maintain its pivotal role in the ongoing
development of next-generation aircraft. Future advancements are anticipated to
encompass the creation of even higher-performance carbon fibers, the widespread
practical application of highly recyclable composite materials like thermoplastic CFRP
(CFRTP), and the innovative manufacturing of complex-shaped components through
integration with advanced 3D printing technologies. These multifaceted technological
innovations will collectively contribute to further aircraft lightweighting, enhanced safety
and durability, and optimized manufacturing costs, all of which are critical for the aviation
industry's overarching goal of achieving a carbon-neutral society. Toray is strategically
positioned to further solidify its leadership as a key contributor to global sustainability

through its advanced material science and engineering.

Source: https://www.jaci.or.jp/gscn/GSCgs/j03/gsc_jO03.php
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#28 Sigma-Aldrich Enhances Fuel Cell Polymer
Electrolyte Membranes: Enabling Low-Temperature
Operation and High Durability to Advance PEFC
Technology
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Sigma-Aldrich has strengthened its portfolio of fuel cell membranes and materials,
announcing performance enhancements specifically for polymer electrolyte
membranes (PEM) fuel cells. These new materials feature high proton conductivity,
excellent chemical and thermal stability, and low gas permeability, enabling efficient
operation at lower temperatures. This advancement supports the progress of PEFC

technology, contributing to the wider adoption and improved performance of fuel cells.



| IN DEPTH

Key Findings

Sigma-Aldrich has announced a substantial enhancement to its product lineup of
polymer electrolyte membranes (PEM) and related materials, critical components for fuel
cells, particularly PEM fuel cells. This strengthened portfolio features exceptional proton
conductivity, superior chemical and thermal stability, and extremely low gas permeability,
enabling stable and efficient operation especially under lower temperature conditions.
This advancement is poised to vigorously support the further evolution and widespread

adoption of fuel cell technology globally.

Technical / Clinical Details

The enhanced fuel cell polymer electrolyte membranes from Sigma-Aldrich possess the

following key technical characteristics:

e High Proton Conductivity: A crucial factor determining fuel cell power generation
efficiency, achieved by optimizing the density and distribution of ion-exchange
groups. This ensures high proton conductivity across a wide range of temperature

and humidity conditions, boosting fuel cell power density.

» Superior Chemical Stability: Exhibits high resistance to radical species (oxidants)
generated during fuel cell operation, suppressing membrane degradation and

contributing to extended lifespan.

e Thermal Stability: Maintains physical and chemical properties over a broad
temperature range, accommodating fluctuations in fuel cell operating temperatures.
Sustaining performance at elevated temperatures is vital for reducing system cooling

loads.

* Low Gas Permeability: Minimizes hydrogen and oxygen crossover (permeation
through the membrane and mixing), preventing efficiency loss and ensuring the

safety and reliability of the fuel cell.

* Low-Temperature Operability: New material designs enable high-efficiency
operation at lower temperatures (e.g., from room temperature to approximately 60°C)
than conventional membranes. This contributes to improved cold-start performance in

automotive applications and faster startup times for stationary fuel cells.



These materials are expected to be utilized across various stages of fuel cell research
and development, from prototype creation and performance evaluation to final product
commercialization. Sigma-Aldrich leverages its extensive expertise in materials science
and its robust supply network to provide high-quality, reliable materials to the R&D

community.

Background & Context

Fuel cells are highly anticipated as a clean energy technology with applications across
diverse sectors, including automotive, stationary power generation, drones, and mobile
devices. PEM fuel cells, in particular, are gaining traction in automotive applications due
to their high power density and relatively low operating temperatures. However,
achieving further performance enhancement, extended lifespan, and cost reduction for
fuel cells necessitates significant improvements in core electrolyte membrane
performance. Sigma-Aldrich's material enhancements directly address these urgent
industry needs, empowering researchers and engineers to develop next-generation fuel

cells more efficiently.Strategic Significance & Outlook

The high-performance fuel cell membranes and materials supplied by Sigma-Aldrich will
serve as a critical foundation for accelerating technological innovation towards a
hydrogen society. Future efforts are expected to focus on transitioning to PFAS-free
materials, developing even more durable and cost-effective materials, and offering
optimized solutions integrated with other fuel cell components such as electrode
catalysts and separators. This is anticipated to drive the widespread adoption of fuel
cells and contribute to achieving a carbon-neutral society. Through its commitment to
supplying high-quality materials to the research and development community, Sigma-

Aldrich continues to support the forefront of the energy transition.

Source: https://www.sigmaaldrich.com/JP/ja/products/materials-science/energy-materials/fuel-cell-

membranes-and-materials
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#29 Kanazawa University's Associate Professor
Tatsuno Explains: Thermoplastic Carbon Fiber
Reinforced Plastics (CFRTP) Overcome CFRP

Challenges, Contributing to Automotive Mass
Production
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Associate Professor Daichi Tatsuno of Kanazawa University highlights the
transformative potential of Thermoplastic Carbon Fiber Reinforced Plastics (CFRTP)
as a pivotal next-generation structural material. CFRTP's inherent rapid moldability,
high recyclability, and enhanced joining capabilities directly address the long-standing
production and environmental challenges associated with conventional thermoset
Carbon Fiber Reinforced Plastics (CFRP), paving the way for widespread, cost-

effective adoption in mass-produced automotive applications and beyond.



| IN DEPTH

Background

The automotive industry is facing pressing demands for vehicle lightweighting, driven by
increasingly stringent fuel efficiency regulations and the global shift towards electric
vehicles (EVs). Concurrently, achieving significant reductions in production costs and
enabling high-volume manufacturing are paramount. While traditional thermoset Carbon
Fiber Reinforced Plastics (CFRP) offer exceptional performance, their inherently long
molding cycles and complex recycling processes have historically constrained their
widespread adoption in mass-produced vehicles. Thermoplastic Carbon Fiber
Reinforced Plastics (CFRTP) directly address these critical limitations of conventional
CFRP, positioning them as a highly anticipated next-generation lightweight material
poised to meet the automotive industry's rigorous demands and drawing significant

interest from automakers and material suppliers globally.

Key Findings

Associate Professor Daichi Tatsuno of Kanazawa University has offered a
comprehensive overview of the immense potential of Thermoplastic Carbon Fiber
Reinforced Plastics (CFRTP), a material rapidly gaining traction as a pivotal next-
generation structural solution across diverse sectors, most notably the automotive
industry. CFRTP ingeniously combines the characteristic properties of thermoplastic
resins—namely, the ability to soften when heated and solidify upon cooling—with the
unparalleled strength and rigidity of carbon fibers. This unique synergy enables
component molding in dramatically shorter cycle times compared to traditional thermoset
Carbon Fiber Reinforced Plastics (CFRP), rendering CFRTP exceptionally well-suited for
the high-volume production of automotive parts. Dr. Tatsuno asserts that CFRTP
possesses the inherent capability to 'catch up with and ultimately surpass' conventional
CFRP in critical performance and manufacturing aspects. Early applications are already
emerging in key automotive components such as bumper beams, seat frames, door

inner panels, and battery cases.



Technical Advantages and Innovations

High-Speed Molding: Leveraging a thermoplastic resin matrix, CFRTP facilitates
rapid molding techniques like press molding and injection molding, achievable in
mere minutes or even seconds. This represents a stark contrast to thermoset CFRPs,
which necessitate curing processes spanning several hours to tens of hours. This
fundamental difference significantly enhances the cycle times and mass productivity

crucial for the automotive sector.

High Recyclability: Given its thermoplastic nature, CFRTP can be re-melted and re-
molded by reheating. This characteristic simplifies the separation and recovery of
carbon fibers and resin from end-of-life products, enabling their reuse. This directly
addresses the pressing issue of CFRP waste and significantly contributes to the

realization of a circular economy.

Enhanced Impact Resistance and Toughness: Thermoplastic resins typically
demonstrate superior toughness and ductility compared to their thermoset
counterparts, exhibiting properties that effectively inhibit crack propagation. This
translates to improved impact resistance, a critical factor for enhancing safety

performance in applications ranging from aircraft to automobiles.

Advanced Metal Joining Capability: CFRTP enables direct and efficient joining with
dissimilar materials, particularly metals, thereby facilitating the creation of robust
hybrid structures. This capability significantly expands design freedom and promotes

the seamless integration of complex multi-material components.

Projected Cost Reduction: The combination of significantly shorter molding times,
inherent high recyclability, and the potential for part count reduction collectively

contribute to an anticipated substantial decrease in overall manufacturing costs.



Strategic Significance and Outlook

CFRTP is strategically poised for accelerated adoption across a broad spectrum of
industries, commencing with automotive and progressively expanding into aircraft,
railway vehicles, heavy construction machinery, and consumer electronic device
casings. Associate Professor Tatsuno's pioneering research is instrumental in elucidating
CFRTP's fundamental properties, establishing robust joining technologies, and
developing efficient recycling methodologies, all of which are crucial for rapidly
advancing its practical implementation. Looking ahead, continued optimization of
material design, evolution of advanced molding technologies, and collaborative
standardization efforts are anticipated to firmly establish CFRTP as a widely adopted
'material solution.' This solution promises to effectively balance critical lightweighting
requirements with essential sustainability objectives, ultimately contributing to significant
reductions in CO2 emissions and improvements in energy efficiency, thereby

underpinning the realization of a more sustainable global society.

Source: https://www.cemedine.co.jp/cemedine_reports/CFRTP_2025.html

Collected: September 11, 2026 | Automated Research System (Gemini API)


https://www.cemedine.co.jp/cemedine_reports/CFRTP_2025.html

