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Master Bond introduces flexible pouches &

#01 New Adhesive New o0 (X X X ] (XX X J ® ®@ @0 disposable cartridges for epoxy adhesives,
Packaging Product ° ° silicones, & UV cure products to boost
productivity.
Empa & Elantas develop flame-retardant,
Recyclable Epoxy (X X X ) (X X X ] (X X X ] )
#02 Composite Research recyclable epoxy composite system for
2 lightweight aircraft & train components.
. INCURE INC. highlights superior precision & detail
UV Resins for 3D Product ( X ] (XX X ] (XX X ] . I o P p. N
#03 e of UV resins for 3D printing, enabling applications
Printing Overview )
from master patterns to optical components.
INCURE INC. Carbon Fiber High-Temperature
=@ High-Temp Resin Comparis 0000 ® ® @@ Resin Selection Guide details thermal
Guide on () () performance of epoxies, polyimides, &
post-curing criticality.
L H-O Products offers high-performance polyimide
Polyimide & PEEK New [ X J [ X X X ] (XX X ] [ X X X ] X . g_p I poly
#05 . & PEEK films for industrial applications,
Films Product Y ) )
withstanding -269°C to over +240°C.
Master Bond unveils dimensionally stable epoxy
adhesive systems achieving low shrinkage &
#06  Low Shrinkage Epoxy New o000 o000 o000 o000 ive sy I-VI g low shri g -
Product ° ultra-low CTE for semiconductor & optoelectronic
packaging.

Royal Society of Chemistry unveils in-situ additive
(X X X J [ X X X J (X X X J (X X X J

#07 LIGin PEEK Research A o manufacturing platform for embedded
multifunctional laser-induced graphene in PEEK.
Master Bond offers heat-curable & biocompatible
408 Polyimide Bonding New ( X ) (X X X ] (XX X ) ® ® @60 cpoxy adhesive systems optimized for polyimide
Epoxy Product ° ° bonding in semiconductor, aerospace, & medical
devices.
Master Bond announces EP30LTE-2, a two-part
EP30LTE-2 Ultra-Low New o000 o000 (X X X J [ X X X ] Lo P
#09 CTE P ~ epoxy system achieving ultra-low CTE (10-13 x
107-6 in/in/°C) & high dimensional stability.
Master Bond offers low-stress, low-outgassing,
New ( X J [ X X X ] [ X X X J (X X X ] [ X X X ] .
#10 Glob Top Epoxy Product ~ ~ fast-curing glob top epoxy compounds for

semiconductor chip & wire bond protection.
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. Comparis
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Wooden Wind Blades Research
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PU Recycling Research
EU PLA Recycling Research
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YD Rapid details superiority of Polyimide (PI)
material for CNC machining: high-temperature
resistance & diverse mechanical/electrical
properties.

3DCeram endorses Vat Photopolymerization
(Ceramic SLA) for manufacturing advanced
ceramic parts with complex geometries & fine
details.

JLC3DP specifies PLA heat resistance limit at
55-65°C, recommends PETG, ABS, PEEK for
applications above 50-60°C.

Germany develops 4MW wind turbine with
thermoplastic composite "RecyclableBlade"
technology, accelerating circular economy in
renewable energy.

BGR reports Europe's wooden wind turbine blades
emerge as eco-friendly solution to fiberglass
pollution.

Kuraray showcases KURARAY POVAL™ PVOH &
Mowital™ PVB resins for semiconductor &
electronics markets at SEMICON Taiwan 2026.

3dprinting.com releases 2026 3D Printing Safety
Guide: emphasizes ventilation, PPE, & dedicated
post-cure stations for resin use.

Northwestern University & BASF awarded ACS
Green Chemistry Challenge for pioneering
solid-state recycling of cross-linked polyurethane.

EU Project successfully demonstrates efficient
recycling of Polylactic Acid (PLA) from mixed
plastic waste streams.

Novatex commissions 24,000-tonne PET recycling
system in Pakistan, significantly boosting regional
capacity.

Chemical recycler Aduro partners with Saipem to
construct commercial-scale plant in Netherlands,
accelerating commercialization.

LyondellBasell enhances advanced plastic
recycling capacity with installation of new
pyrolysis reactors at German plant.

Mitsubishi Chemical commercializes "M-Filleris™
NTE" Negative Thermal Expansion filler to
suppress warpage in advanced semiconductor
packages.

Minnesota Pollution Control Agency urges
manufacturers to comply with looming PFAS
product reporting deadline (September 15,
2026).

Law firm Bergeson & Campbell issues renewed
warning as Minnesota's PFAS reporting deadline
(September 15, 2026) rapidly approaches.

Teijin's Sereebo P Thermoplastic Carbon Fiber
Composite adopted by WHILL Model C Lite for
significant lightweighting.

Ibaraki University identifies optimal hot-press
conditions (155°C, 460 N/cmz2) for Marimo
Carbon Fuel Cell MEAs to maximize power output.

Polymers_Resins Weekly Intelligence Report | 2026-09-06 | Page 2



. X Tech Market Market Data US/EU
# Article Title Type . - Summar
.- LI ] e FELEIRY Relevance

Composites & Advanced Materials Expo (CAMX

#28 CAMX 2026 Expo Market eeece ee eeece 2026) to convene industry leaders & showcase
Overview ) [ ]
trends in Atlanta.
Intl Composites N NOOC N NOOC UK's International Composites Summit 2026 to
#29 . P arke gather over 250 industry leaders in London for
Summit Overview Y PY ) ’ )
collaboration & innovation.
Veloxis Pharmaceuticals initiates Phase 2
o0 o000 ®@®060® RENGEVITY-201 Trial for Pegrizeprument to
#30 Organ Rejection Trial Research o ‘g P
[ ] prevent organ rejection in kidney transplant
recipients.
o000 High Med-High @ ® Med Low | Yellow highlight = featured article

Polymers_Resins Weekly Intelligence Report | 2026-09-06 | Page 3



I Three Questions That Demand Your Decision This Week

@ Is your supply chain exposed to PFAS regulations?

Minnesota's September 15, 2026, PFAS reporting deadline is imminent, with potential future sales bans. US/EU
manufacturers must audit product portfolios and raw material sourcing for intentionally added PFAS, or face
legal and market risks.

® Are you investing enough in circular economy polymers?

Breakthroughs in recyclable epoxy composites for aerospace/rail and solid-state polyurethane recycling signal a
shift. Traditional thermoset suppliers face obsolescence if they don't develop sustainable, high-performance
alternatives now.

© Can your materials meet advanced packaging demands?

Ultra-low CTE epoxies and negative thermal expansion fillers are critical for next-gen semiconductor and
optoelectronic packaging. US/EU materials suppliers must innovate to match these precision requirements or
risk losing market share to Asian competitors.

I Opportunities vs. Threats for US/European Companies
Opportunity vs. Threat Matrix for US/European Companies

Opp. > Threat Both High

LowCTE

RecyEpox
NTEFill RecyBlade PURecyc
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é Low Impact Threat > Opp.
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{ PFAS Reg

< Threat —

® RecyEpox Critical New market Obsolete tech
® LowCTE Opp. Enable designs =
® LIG PEEK Critical Functional PEEK Catch-up R&D;
® RecyBlade Critical New market Obsolete tech
® PURecyc Critical New feedstock Waste burden
® ChemRecy Critical New feedstock Waste burden
® NTEFill Opp. Adv. packaging Asian lead
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® PFAS Reg Threat — Market ban risk
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I Deep Dive @ — Recyclable, Flame-Retardant Epoxy Composites

#02 | 2026/09/03 | MaterialDistrict (Empa & Elantas #%k) | Tech Novelty® ® ® ® O Proximity® @ ® OO Market

Impact® @ ® ® O Data Reliability® ® ® OO US/EU Relevancco @ @ ® ®

Empa and Elantas have developed a groundbreaking flame-retardant and recyclable epoxy system for
composite materials, specifically targeting lightweight aircraft and train components. This innovation allows
for the recovery and reuse of high-value components like aramid honeycombs and fiber layers, which are
typically difficult to separate from conventional thermoset epoxies.

The system incorporates phosphorus-containing additives that enable thermomechanical recycling by
softening the epoxy within a controlled temperature range. This overcomes the poor recyclability of
traditional thermosets, facilitating the reuse of reinforcing materials while meeting stringent fire safety
standards (e.g., FAR 25.853, EN 45545).

P Strategic Analyst's Perspective

Strategic Analyst's Perspective: The published concept of thermomechanical recycling for
thermosets is highly novel and realistic, addressing a critical waste challenge. Technical
barriers include scaling the process for large components like wind turbine blades and ensuring
consistent material properties after multiple recycling cycles. [Opportunity] for US/EU materials
suppliers to lead in sustainable, high-performance composites and for OEMs to meet circular
economy targets. [Threat] to traditional thermoset resin manufacturers who lack recycling
solutions. Next actions: [R&D;] Initiate R&D; projects on thermomechanical recycling of
thermosets (by Q4 2026). [Strategy] Evaluate potential partnerships with research institutions
and chemical companies for sustainable composite development (by Q1 2027).

I Deep Dive @ — Ultra-Low CTE Epoxies for Semiconductors

#06 | 2026/08/27 | Master Bond Inc. | Tech Novelty® @ ® OO Proximity® ® ® ® O Market Impact® @ ® ® O Data
Reliability® ® ® ® O US/EU Relevancco ® @ ® ®

Master Bond has introduced dimensionally stable epoxy adhesive systems engineered for semiconductor
assembly, optoelectronic packaging, and high-voltage sensor potting. These systems feature exceptionally
low shrinkage upon curing and an ultra-low coefficient of thermal expansion (CTE) of 10-13 x 10~-6 in/in/°C.

This combination minimizes stress from thermal mismatch between dissimilar materials, crucial for precise
component positioning and long-term device stability. Select formulations offer thermal conductivity,
electrical insulation, and meet NASA's low outgassing specifications, critical for high-reliability and vacuum

environments.
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» Strategic Analyst's Perspective

Strategic Analyst's Perspective: The specified CTE values are highly competitive and realistic,
addressing a persistent challenge in advanced packaging. Technical barriers involve ensuring
long-term stability under extreme thermal cycling and process compatibility with diverse
manufacturing lines. [Opportunity] for US/EU materials and component suppliers to enable
next-generation semiconductor and optoelectronic devices, securing critical supply chain
positions. [Threat] for companies using conventional epoxies that cannot meet these stringent
dimensional stability requirements, leading to reliability issues and market loss. Next actions:
[Procurement] Evaluate Master Bond's EP30LTE-2 and similar low-CTE epoxies for current and
future semiconductor/optoelectronic projects (by end of Q4 2026). [R&D;] Benchmark internal
adhesive development against these new performance standards (by Q1 2027).
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I Deep Dive ® — Solid-State Recycling of Polyurethane Foams

#18 | 2026/08/31 | Chemistry & Engineering News | Tech Novelty® ® ® ® ® Proximity® @ OOO Market Impacte ® ® ® ®
Data Reliability® ® ® OO US/EU Relevancco ® @ ® @

Northwestern University, in collaboration with BASF, has received an award for their pioneering solid-state
recycling platform for cross-linked polyurethane foams. This breakthrough offers a viable solution for
upcycling notoriously difficult-to-recycle thermoset polyurethanes into valuable new materials.

The method involves precise chemical cleavage under mild conditions, allowing efficient separation and
recovery of constituent monomers or oligomers. This circumvents high energy demands and quality
degradation associated with existing thermal or chemical recycling, presenting a more sustainable and

economically attractive pathway for polyurethane waste management.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: The concept of solid-state recycling for thermosets is a
significant academic breakthrough, potentially realistic given BASF's involvement. The main
technical barrier is scaling this lab-stage process to industrial volumes while maintaining
cost-effectiveness and material quality. [Opportunity] for US/EU chemical companies and
materials suppliers to develop new circular raw material streams, reducing reliance on virgin
feedstocks and meeting sustainability mandates. [Threat] to companies with large
polyurethane waste streams that lack viable recycling solutions, facing increasing regulatory
and public pressure. Next actions: [R&D;] Monitor Northwestern/BASF's progress closely;
explore early-stage research collaborations on thermoset upcycling (by Q1 2027). [Strategy]
Assess long-term implications for polyurethane supply chains and identify potential investment
opportunities in advanced recycling technologies (by Q2 2027).

I Other Notable Articles

Royal Society of Chemistry Unveils In-Situ Additive Manufacturing Platform for Embedded Multifunctional Laser-Induced Graphene in PEEK (Materials
Horizons (Royal Society of Chemistry))
Tech Novelty® ® @ ® ® Proximity® OOOO Market Impacte ® @ @ O

Breakthrough in functionalizing PEEK with embedded graphene for aerospace/biomedical, but still basic

research.

Master Bond Announces EP30LTE-2, a Two-Part Epoxy System Achieving Ultra-Low CTE (10-13 x 107-6 in/in/°C) and High Dimensional Stability for
Aerospace, Optical, and Electronic Industries (Master Bond Inc.)
Tech Novelty® @ ® OO Proximity® @ ® ® O Market Impact® @ @ @ O

Specific product announcement for ultra-low CTE epoxy, critical for precision applications in high-reliability
sectors.

Germany Develops 4MW Wind Turbine with Thermoplastic Composite "RecyclableBlade" Technology, Accelerating Circular Economy in Renewable
Energy Sector (Facebook ( R-1\Y—1—XHBi%f5))
Tech Novelty® ® @ ® O Proximity® @ ® OO Market Impacte @ ®@ ® ®

Thermoplastic composite blades offer a scalable solution for wind turbine recycling, crucial for renewable

energy sustainability.

Mitsubishi Chemical Commercializes "M-Filleris™ NTE" Negative Thermal Expansion Filler to Suppress Warpage in Advanced Semiconductor Packages
(ZET =D A1)
Tech Novelty® ® ® ® O Proximity® @ @ ® O Market Impacte ® @ @ O

Novel negative thermal expansion filler directly addresses warpage in advanced semiconductor packages,

enhancing reliability.
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Minnesota Pollution Control Agency Urges Manufacturers to Comply with Looming PFAS Product Reporting Deadline (September 15, 2026) Under
"Amara's Law" (Minnesota Pollution Control Agency (MPCA))
Tech Novelty ® OOOO Proximity® ® ® ® ® Market Impact®e ® @ @ O

Critical regulatory deadline for PFAS reporting in Minnesota; impacts US/EU manufacturers selling into the

state.
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I Recommended Actions This Week

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

I Immediate (this week)

e [Legal/IP] Review Minnesota's "Amara's Law" PFAS reporting requirements and internal product
portfolios for compliance by Sept 15, 2026. (Ref: #24, #25)

e [Procurement] Identify and engage with suppliers of ultra-low CTE epoxies and dimensionally stable
adhesives for semiconductor and optoelectronic applications. (Ref: #06, #09)

I Short-term (1 month)

e [R&D;] Initiate a scouting program for advanced recycling technologies for thermoset composites
(epoxies, polyurethanes) and bioplastics (PLA). (Ref: #02, #18, #19, #21, #22)

¢ [Business Dev] Assess market opportunities for new packaging solutions that enhance productivity
and reliability for multi-component polymer systems. (Ref: #01)

e [Strategy] Begin a preliminary assessment of the impact of recyclable wind turbine blade technologies
on long-term material sourcing and competitive landscape. (Ref: #14, #15)

I Medium-long term (quarter+)

e [Executive] Develop a comprehensive strategy for phasing out PFAS in all relevant product lines and
investing in alternative materials and technologies. (Ref: #24, #25)

e [R&D;] Invest in R&D; for in-situ functionalization of high-performance polymers like PEEK with
advanced materials (e.g., graphene) for smart components. (Ref: #07)

e [Procurement] Establish strategic partnerships with suppliers developing negative thermal expansion
fillers and other advanced materials for warpage suppression in semiconductor packaging. (Ref: #23)

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-09-06
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#01 Master Bond Introduces Flexible Pouches and
Disposable Cartridges for Epoxy Adhesives, Silicones,
and UV Cure Products to Boost Productivity and
Reliability

Published August 27, 2026  Master Bond Inc.  USA

| overview

Master Bond has launched new packaging solutions, including flexible pouches and
disposable cartridges, for its epoxy adhesives, silicones, and UV cure systems. These
innovations are designed to maximize productivity, reduce waste, and ensure
consistently high product reliability across diverse applications such as manufacturing,
design, maintenance, and field service. The options are particularly suitable for multi-
component polymer systems and adhere to stringent quality standards, offering

precise mixing and simplified application processes for critical industries.



| N DEPTH

Key Findings

Master Bond has introduced innovative packaging options, including Flexi-Pak® flexible
pouches, Unipaks® single-component pouches, and pre-filled disposable cartridges, for
its comprehensive range of epoxy adhesives, silicones, polyurethanes, and UV cure
systems. This strategic enhancement aims to significantly improve customer productivity,
minimize material waste, and guarantee uncompromised product reliability. These
solutions are particularly critical for multi-component polymer systems where precise

mixing and consistent performance are paramount.

Technical / Product Details

The newly introduced packaging solutions are engineered to optimize the application of
Master Bond's adhesives, sealants, coatings, and potting compounds. Key offerings

include:

¢ Flexi-Pak®: Designed for two-component systems, these pouches ensure precise mix
ratios and facilitate easy, on-site mixing. This approach reduces waste and simplifies

application, enhancing operational efficiency.

e Unipaks®: These disposable pouches are ideal for single-component systems or pre-
mixed frozen two-component systems, offering extended shelf-life and consistent

performance without the need for manual mixing.

e Disposable Cartridges: Utilized with dispensing guns, these cartridges provide clean
and accurate application, accommodating various sizes and mix ratios to boost

workflow efficiency and reduce cleanup.

The packaging designs are customizable to the material's shear sensitivity and viscosity,
minimizing air entrapment and maintaining a cleaner work environment. All products are
manufactured under rigorous ISO 9001:2015 certified quality management, ensuring the
integrity and performance of every batch. This commitment to quality is vital for

industries demanding zero-defect components.



Background & Context

High-performance polymer materials, such as epoxy adhesives and silicones, are
indispensable in industries like aerospace, medical device manufacturing, electronics, and
automotive, where robust reliability and precise performance are non-negotiable.
Historically, the manual mixing of multi-component systems has introduced risks of
human error, material waste, and inconsistent performance. Master Bond's
advancements in packaging directly address these industry challenges, enabling users to
apply high-performance materials more efficiently and reliably. This aligns with broader
industry trends towards lean manufacturing and automation, where streamlined material

handling contributes significantly to overall process optimization.

Strategic Significance & Outlook

The expansion of Master Bond's packaging portfolio represents a notable step forward in
the application of advanced polymer materials. By simplifying the application process
and enhancing reliability, these solutions directly contribute to improved end-product
quality. The benefits are particularly pronounced in automated manufacturing lines and
field service maintenance, where efficiency and consistency drive competitive advantage.
This initiative empowers companies to accelerate development cycles and reduce time-
to-market for high-performance, dependable products. The trend underscores a growing
demand for efficiency and precision in the specialty adhesive market, suggesting that

further innovations in material delivery systems will continue to shape the industry.

Source: https://www.masterbond.com/packaging

Collected: September 04, 2026 | Automated Research System (Gemini API)


https://www.masterbond.com/packaging

#02 Empa and Elantas Develop Flame-Retardant,
Recyclable Epoxy Composite System for Lightweight
Aircraft and Train Components

Published Published September 03, 2026  MaterialDistrict (Empa & Elantas $38) Switzerland

| overview

Researchers at Empa, in collaboration with specialty chemical company Elantas, have
developed a pioneering flame-retardant and recyclable epoxy system for composite
materials. This innovation, incorporating phosphorus-containing additives, enables
the recovery and reuse of high-value components from aircraft and train structures,
addressing significant waste challenges in lightweight transport sectors while

enhancing fire safety and promoting a circular economy.



| N DEPTH

Key Findings

Empa researchers, in partnership with Elantas, have engineered a pioneering epoxy
system for composite materials that simultaneously delivers flame retardancy and
recyclability, specifically targeting applications in aircraft and trains. This innovative
material system integrates phosphorus-containing additives, which not only provide
superior fire protection but also enable the thermomechanical recycling of the cured
material. This breakthrough facilitates the recovery and reuse of valuable composite
components, such as aramid honeycombs and woven fiber layers, which have historically

been discarded due to the intractable nature of conventional thermoset epoxies.

Technical / Clinical Details

The developed epoxy system overcomes a major limitation of traditional thermoset
resins: their poor recyclability. Conventional thermosets form irreversible cross-linked
networks upon curing, rendering them extremely difficult to reprocess, typically leading
to incineration or landfill disposal of composite end-of-life products. The innovation
from Empa and Elantas involves specific phosphorus-containing additives that allow the
epoxy material to soften within a controlled temperature range, enabling the physical
separation and reprocessing of its constituent parts. This process makes it possible to
recover high-value reinforcing materials like aramid honeycombs, carbon, and glass
fibers intact, for re-incorporation into new composite manufacturing streams. Regarding
flame retardancy, the system is designed to meet stringent fire safety standards (e.g.,
FAR 25.853 and EN 45545) required for aircraft and railway vehicles, offering enhanced

passenger safety alongside reduced environmental impact.



Background & Context

Composite materials are critical for lightweight transport applications such as aircraft and
high-speed trains, contributing significantly to fuel efficiency and reduced CO2
emissions. However, the end-of-life management of these materials poses a substantial
environmental challenge. The disposal of conventional thermoset-based composites has
become a growing concern amid tightening environmental regulations and increasing
demands for sustainability. This development provides a concrete solution to this
problem, accelerating the transition towards a circular economy for advanced materials.
The system's compatibility with existing manufacturing processes further positions it for

broad industrial adoption.

Strategic Significance & Outlook

The creation of this recyclable, flame-retardant epoxy system has the potential to
revolutionize the design and manufacturing of high-performance polymer composites.
Its applications extend beyond aerospace and rail to automotive, wind turbine blades,
and sporting goods—wherever lightweight, strong composites are used. Enhanced
recyclability will lead to reduced lifecycle costs for materials and provide a crucial tool for
companies aiming to meet their environmental targets. Future research and
development will likely focus on scaling up production, optimizing economic viability,
and further enhancing performance characteristics. This innovation propels the
composite materials industry towards a more sustainable and environmentally

responsible future, setting new benchmarks for material science.

Source: https://materialdistrict.com/article/recyclable-epoxy-composite-combines-fire-safety-with-

lightweight-performance

Collected: September 04, 2026 | Automated Research System (Gemini API)


https://materialdistrict.com/article/recyclable-epoxy-composite-combines-fire-safety-with-lightweight-performance
https://materialdistrict.com/article/recyclable-epoxy-composite-combines-fire-safety-with-lightweight-performance

#03 INCURE INC. Highlights Superior Precision and
Detail of UV Resins for 3D Printing, Enabling
Applications from Master Patterns to Optical
Components

Published August 27, 2026  INCURE INC.  USA

| overview

INCURE INC. has released an article emphasizing the superior precision and detail
capabilities of UV resins in 3D printing, positioning them as ideal for applications
requiring high surface quality and fine features. Unlike extruded filaments, UV resins
excel in producing master patterns, optical components, and aesthetic models due to
their precise UV light-curing mechanism. The availability of diverse formulations,
including rigid, elastomeric, and high-temperature resins, offers versatility, while post-

curing and proper handling are crucial for optimal performance and safety.



| N DEPTH

Key Findings

INCURE INC. has published an article detailing the exceptional capabilities of UV resins in
the 3D printing market. Compared to extruded filaments commonly used in Fused
Deposition Modeling (FDM), UV resins offer significantly higher precision and detail
resolution. This characteristic makes UV resins ideally suited for applications demanding
intricate features and smooth surface finishes, such as master patterns, precision optical

components, high-quality aesthetic models, and even intricate medical prototypes.

Technical / Product Details

UV resin 3D printing technology operates by selectively curing liquid photopolymer resin
layer by layer using ultraviolet (UV) light. This process, leveraging Digital Light Projection
(DLP), Stereolithography (SLA), or Liquid Crystal Display (LCD) technologies, achieves
extremely fine resolutions and precise layer thickness control. Specifically, while FDM
layer thicknesses are typically in the hundreds of micrometers, UV resin printers can
commonly print with layer thicknesses ranging from 25 to 100 micrometers, and even

finer resolutions are possible.

e High Precision and Detail: UV resins can reproduce fine text, sharp edges, thin walls,
and complex geometries with remarkable accuracy. This is attributable to the
photopolymerization process, which solidifies liquid resin at a point or across an
entire layer, enabling higher resolution shape creation compared to FDM's nozzle

extrusion.

e Smooth Surface Finish: Cured parts exhibit exceptionally smooth surfaces with
minimal visible layer lines. This reduces the need for extensive post-processing, saving

both cost and time in finishing operations.

¢ Diverse Material Properties: INCURE INC. offers a wide range of specialized UV
resins, from rigid, high-strength standard resins to rubber-like elastomeric resins,
transparent resins, dental-grade resins, and engineering resins with heat resistance
exceeding 200°C. These materials are engineered to meet specific mechanical,

thermal, or optical requirements across various industries.



It is important to note that UV resins can be skin irritants, necessitating the use of
appropriate personal protective equipment (gloves, goggles) and a well-ventilated
working environment. Furthermore, a post-cure process using UV light is essential to

fully develop the mechanical properties and heat resistance of the printed parts.

Background & Context

3D printing technology is rapidly evolving. While FDM has gained popularity for
accessible prototyping and large-part manufacturing, there is a growing demand for
more precise and functional components. UV resin printing plays a crucial role in sectors
requiring tight tolerances and superior aesthetic quality, including jewelry, medical
devices, automotive, aerospace, and consumer electronics. In these industries, the
properties of UV resins are key to accelerating product development cycles and

enhancing overall product quality, from initial prototyping to final part production.

Strategic Significance & Outlook

Advancements in UV resin technology are expected to continue on both material science
and printer technology fronts. Future developments anticipate even faster print speeds,
the emergence of resins with more diverse functionalities (e.g., biocompatibility,
conductivity, ultra-high temperature resistance), and the proliferation of user-friendly
and safer printing systems. Notably, the adoption of UV resins in production applications
is projected to expand, enabling on-demand manufacturing of complex parts that would
be prohibitively expensive or difficult to produce with traditional injection molding or
CNC machining. This will accelerate innovation across a wide range of fields, from

custom medical devices to high-performance industrial components.

Source: https://incurelab.com/wp/uv-resin-for-3d-printing-advantages-for-precision-detail
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#04 INCURE INC. Carbon Fiber High-Temperature Resin
Selection Guide Details Thermal Performance of
Epoxies, Polyimides, and Post-Curing Criticality

Published August 29, 2026  INCURE INC.  USA

| overview

INCURE INC. has released a selection guide for high-temperature resins used in
carbon fiber composites, emphasizing that the resin matrix is the primary determinant
of a laminate's heat resistance. The guide comprehensively details the properties and
typical operating temperature ranges for key high-temperature resins, including
epoxies, phenolics, bismaleimides (BMI), cyanate esters, and polyimides. Crucially, it
highlights that proper post-curing is essential for achieving the full glass transition
temperature (Tg) and maximizing the performance of these materials in demanding

applications such as engine bays and aerospace components.
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Key Findings

The high-temperature resin selection guide published by INCURE INC. provides critical
insights, asserting that the heat resistance of carbon fiber composites is predominantly
determined by the choice of the resin matrix. The guide meticulously analyzes the
characteristics and application areas of leading high-temperature resins—epoxies,
phenolics, bismaleimides (BMI), cyanate esters, and polyimides—while outlining their
typical operating temperature ranges. A central emphasis is placed on the indispensable
role of proper post-curing in maximizing the glass transition temperature (Tg) and
unlocking the full thermal performance potential of these advanced materials, especially

in extreme environments like engine compartments and aerospace structures.

Technical / Product Details

For carbon fiber composites operating in high-temperature environments, the primary

resin choices include:

e Epoxy Resins: Widely used for their excellent adhesion, mechanical strength, and
moisture resistance. While general-purpose epoxies operate up to 150-200°C,
specialized novolac epoxies can extend this to 250°C. Complete post-curing is vital for

achieving maximum Tg.

¢ Phenolic Resins: Known for superior flame retardancy and low smoke emission,
making them suitable for aerospace interiors. Their heat resistance typically extends
to around 200°C.

e Bismaleimide (BMI) Resins: Offer higher Tg than epoxies, enabling continuous
service temperatures from 200-250°C. Frequently used in aerospace structural

components, but can exhibit higher brittleness.

e Cyanate Ester Resins: Possess Tg values comparable to or exceeding BMls (250-
300°C) and are characterized by low dielectric loss, making them ideal for high-

frequency electronic substrates.

¢ Polyimide Resins: Provide the highest class of heat resistance (over 300°C, with
short-term exposure exceeding 400°C), employed in extremely harsh environments
such as engine components. While potentially challenging to process, their

performance is unmatched.



The true heat resistance of these resins is heavily influenced by their glass transition
temperature (Tg), which indicates the temperature at which the polymer begins to soften.
A higher Tg ensures better dimensional stability and mechanical properties at elevated
temperatures. A thorough and complete post-cure is indispensable for driving the resin's
cross-linking reaction to its maximum extent, thereby achieving the theoretical maximum

Tg. Incomplete curing will lead to a suppressed Tg and compromised performance.

Background & Context

Components for extreme environments, such as aerospace vehicles, high-performance
automotive engine parts, and industrial high-temperature equipment, necessitate
materials with exceptional heat resistance and mechanical strength. Carbon fiber
composites, due to their superior strength-to-weight ratio, are extensively adopted in
these sectors, but their ultimate performance is intrinsically tied to the thermal stability
of the chosen resin matrix. In the current drive for lighter, more fuel-efficient designs, the
development and judicious selection of high-temperature polymer composites represent
a critical catalyst for technological innovation. This guide serves as an invaluable resource

for engineers to select optimal resins based on specific application requirements.

Strategic Significance & Outlook

The demand for high-temperature composite materials is projected to grow continually,
fueled by expansion in the aerospace industry, the increasing performance requirements
of electric vehicles, and the use in harsh environments within renewable energy sectors
(e.g., geothermal energy, high-temperature fuel cells). Future advancements will likely
focus on developing novel resin systems that combine even higher heat resistance with
improved processability and cost-effectiveness. Furthermore, progress in simulation
technologies will streamline material design and post-curing optimization, enabling
more accurate prediction of material behavior under specific thermal profiles and stress
conditions. This will further accelerate the practical implementation of high-performance
composite materials, steering the industry towards a more sustainable and high-

performing future.

Source: https://incurelab.com/wp/high-temperature-epoxy-laminating-resin
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#05 H-O Products Offers High-Performance Polyimide
and PEEK Films for Industrial Applications,
Withstanding Temperatures from -269°C to Over
+240°C

Published August 29, 2026  H-O Products  USA

| overview

H-O Products is supplying high-performance films, papers, and laminates, including
polyimide films and Victrex APTIV® PEEK films, engineered for extreme temperature
resilience from -269°C to +240°C (and up to +400°C for short durations). Polyimide
films, in particular, combine high dielectric strength with UL 94 V-0 flame retardancy,
making them essential for electrical insulation, flexible PCBs, and applications
exposed to severe thermal and electrical stress. These materials are crucial for high-

reliability industries like aerospace, electronics, and automotive.
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Key Findings

H-O Products is reinforcing its offering of advanced film, paper, and laminate materials,
including high-performance polyimide films and Victrex APTIV® PEEK films, designed to
perform exceptionally in extremely harsh environments. These products demonstrate
stable performance across a vast temperature range, from cryogenic -269°C up to
+240°C continuously, with short-term resistance exceeding +400°C. Notably, polyimide
films feature superior electrical dielectric strength and UL 94 V-0 flame retardancy,
providing indispensable solutions for high-reliability applications in aerospace,

electronics, and medical devices.

Technical / Product Details

The principal high-performance film materials offered by H-O Products include:

e Polyimide Films: Known as equivalents to 'Kapton’, polyimide films are valued for
their exceptional thermal stability, mechanical strength, and electrical insulation
properties. Beyond general-purpose grades, H-O Products offers FEP (fluorinated
ethylene propylene) coated grades (for improved adhesion), corona-resistant grades
(for high-voltage applications), and adhesive-backed grades. These films withstand
continuous service temperatures from -269°C to +240°C, tolerate brief excursions
above +400°C, and meet the UL 94 V-0 self-extinguishing flame retardancy standard.
Key applications include flexible printed circuit boards (FPCs), electrical insulation for

high-temperature motors and transformers, and release sheets for heat sealers.

e PEEK Films (APTIV®): Manufactured by Victrex, APTIV® PEEK films exhibit high heat
resistance (continuous service at 260°C) comparable to polyimides, coupled with
excellent mechanical strength, chemical resistance, and radiation resistance. Their
properties are particularly leveraged in bearing surfaces, medical device components,

and structural aerospace parts.

These films are typically supplied in sheets, rolls, or custom die-cut shapes, catering to
specific design requirements. Their high dielectric strength and low moisture absorption

also contribute to long-term reliability in electronic assembilies.



Background & Context

In modern high-performance industrial applications, there's a critical demand for
materials capable of enduring extreme conditions (high temperatures, cryogenic cold,
chemical exposure, electrical stress) that conventional plastics cannot handle. Trends
toward miniaturization, lightweighting, and enhanced functionality continually push
material requirements. In fields such as aerospace, defense, medical, and semiconductor
manufacturing, material selection can be the decisive factor for product success. High-
performance polymer films like polyimide and PEEK have been developed to meet these

demands, establishing themselves as essential materials over decades.

Strategic Significance & Outlook

The high-performance film market is projected to expand further, driven by growth in
aerospace, electric vehicles (EVs), 5G/6G communication devices, and next-generation
medical equipment. Films offering broad temperature resistance and multi-functionality,
such as those from H-O Products, form the foundation for these technological
innovations. Future focus will likely be on achieving even thinner gauges, integrating
specific functionalities (e.g., conductivity, sensor integration), and developing more
environmentally friendly manufacturing processes. This is expected to open new

application domains and push the performance boundaries of existing technologies.

Source: https://h-oproducts.com/material-category/films-papers-laminates/
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#06 Master Bond Unveils Dimensionally Stable Epoxy
Adhesive Systems Achieving Low Shrinkage and Ultra-
Low CTE for Semiconductor and Optoelectronic
Packaging

Published August 27, 2026  Master Bond Inc.  USA

| overview

Master Bond has introduced dimensionally stable epoxy adhesive systems specifically
engineered for semiconductor assembly, optoelectronic packaging, and high-voltage
sensor potting applications. These systems feature exceptionally low shrinkage upon
curing, a low coefficient of thermal expansion (CTE), and deliver high reliability under
demanding operational conditions. Select formulations offer thermal conductivity,
electrical insulation, and meet NASA's low outgassing specifications, ensuring precise

component positioning and long-term device stability in critical environments.
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Key Findings

Master Bond has launched innovative dimensionally stable epoxy adhesive systems
tailored for highly demanding applications such as semiconductor assembly,
optoelectronic packaging, and high-voltage sensor potting. These adhesives are
characterized by extremely low volumetric and linear shrinkage upon curing, coupled
with industry-leading low coefficients of thermal expansion (CTE). This combination
minimizes stress induced by thermal mismatch between dissimilar materials,

guaranteeing high long-term reliability and precise positional stability of devices.

Technical / Product Details

Master Bond's dimensionally stable epoxy adhesive systems achieve their superior
performance through a meticulous combination of specialized fillers and resin

formulations. Key characteristics include:

e Low Shrinkage: By minimizing linear and volumetric shrinkage during cure, these
epoxies prevent deformation of bonded components and reduce internal stresses.
This is particularly crucial for optical components and semiconductor devices where

precise alignment is paramount.

¢ Low Coefficient of Thermal Expansion (CTE): The adhesive's CTE closely matches
that of the substrates being joined, significantly reducing stress during temperature
cycling. This maintains bond integrity and reduces the risk of fatigue failure across
wide operating temperature ranges. For instance, Master Bond EP30LTE-2 achieves an
ultra-low CTE of 10-13 x 107-6 in/in/°C.

e High Reliability: These systems maintain mechanical strength and electrical
properties over broad temperature ranges (e.g., -50°C to +200°C) and in humid

environments.

¢ Specific Functionalities: Some formulations provide thermal conductivity (for
bonding to heat sinks) or electrical insulation (for protecting sensitive electronic
components). Additionally, products meeting NASA's low outgassing specifications
(ASTM E595) are available for vacuum and cleanroom applications, preventing issues

like optics fogging.



These epoxies are offered as one- or two-part systems, with options for room
temperature or heat curing, accommodating diverse production requirements and

material compatibilities.

Background & Context

In the semiconductor, optoelectronics, and high-precision sensor fields, device
miniaturization and performance enhancement are accelerating, placing increasingly
stringent demands on materials. Particularly when integrating disparate materials,
differences in their thermal expansion characteristics pose a significant threat to device
reliability. Failures caused by dimensional changes and stress concentrations during
temperature cycling or long-term operation can severely shorten product lifetimes.
Master Bond's dimensionally stable epoxy adhesives offer a direct solution to these
challenges, providing critical technology to enable the realization of next-generation

high-performance devices.

Strategic Significance & Outlook

The demand for dimensionally stable epoxy adhesives is expected to grow alongside
high-precision and high-reliability sectors such as 5G/6G communication modules,
autonomous vehicle sensors, medical imaging devices, and high-performance processors
for data centers. Master Bond's technology strongly supports these technological trends,
enabling the design and manufacturing of more complex and integrated electronic
assemblies. Future developments will likely focus on achieving even lower CTEs, higher
thermal conductivities, and faster curing processes. This will further enhance the
performance and longevity of electronic devices in the most demanding environments,

pushing the boundaries of what is technologically possible.

Source: https://www.masterbond.com/properties/dimensionally-stable-epoxy-adhesives
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#07 Royal Society of Chemistry Unveils In-Situ Additive
Manufacturing Platform for Embedded Multifunctional
Laser-Induced Graphene in PEEK

Published September 01, 2026  Materials Horizons (Royal Society of Chemistry) UK

| overview

Research published in Materials Horizons by the Royal Society of Chemistry presents
an innovative platform enabling in-situ additive manufacturing of multifunctional
laser-induced graphene (LIG) within PEEK (Polyether Ether Ketone) materials. This
integrated system, combining Fused Filament Fabrication (FFF) and Direct Laser
Scribing (DLS), allows for the automated fabrication of functional PEEK devices with
embedded sensing, actuation, and electronic capabilities for aerospace and
biomedical applications. The technology simplifies manufacturing and unlocks new
device functionalities by directly integrating complex electronics and sensors into

high-performance polymer structures.



| N DEPTH

Key Findings

A recent study published in Materials Horizons by the Royal Society of Chemistry details
a groundbreaking platform that enables the in-situ additive manufacturing of
multifunctional Laser-Induced Graphene (LIG) within Polyether Ether Ketone (PEEK). This
innovative approach seamlessly integrates Fused Filament Fabrication (FFF) with Direct
Laser Scribing (DLS) technology, achieving automated fabrication of highly functional
PEEK devices with embedded sensing, actuation, and electronic capabilities. Targeted for
aerospace and biomedical applications, this technology allows for the direct
incorporation of complex electronic circuitry and sensor networks into high-performance
polymer structures, offering a level of functional integration previously challenging with

conventional manufacturing methods.

Technical / Clinical Details

The core of this platform lies in its ability to leverage the excellent mechanical properties
and thermal resistance of PEEK, a thermoplastic polymer, while simultaneously
transforming selected surface areas into graphene (LIG) using a laser. LIG retains many of
graphene's unique properties, including high electrical conductivity, superior thermal
conductivity, and a large surface area. The research team developed an integrated

process:

¢ Fused Filament Fabrication (FFF): Initially, a basic part geometry is constructed
layer-by-layer using commercially available PEEK filaments in a 3D printer. PEEK is
renowned for its high-temperature performance, high strength-to-weight ratio, and

chemical stability.

e Direct Laser Scribing (DLS): Either during or after the FFF process, a specific laser
wavelength and power are employed to convert selected regions of the PEEK surface
into LIG. This laser treatment causes the carbon atoms in the polymer to reorganize

into a graphitic structure, forming a highly conductive graphene layer.

¢ In-Situ Integration: A key advantage of this technology is the ability to embed the
LIG network precisely within or on the surface of the PEEK structure, spatially
registered and programmable. This allows for the simultaneous creation of structural

components and functional electronic parts within a single manufacturing process.



This integrated process enables the direct formation of LIG networks with diverse
functionalities—such as sensors, heaters, electrodes, or even flexible circuits—on or
within PEEK components. This opens up a wide range of applications, including structural
health monitoring sensors in aerospace or biosensors for biocompatible implants.
Traditional manufacturing methods would require multiple fabrication steps and
assembly for such functional integration, whereas this technology achieves it in a single

process, significantly reducing manufacturing complexity and cost.

Background & Context

The integration of high-performance polymers with functional materials is a crucial
research area for numerous advanced technology sectors, including smart devices,
aerospace components, and medical implants. High-performance thermoplastics like
PEEK are in high demand due to their exceptional properties, but imparting conductivity
or sensing capabilities has traditionally required complex post-processing or the
integration of separate components. Laser-Induced Graphene (LIG) has emerged as a
promising method for direct surface modification to add functionality, and this research

addresses a significant gap by combining LIG technology with 3D printing.

Strategic Significance & Outlook

The development of this in-situ LIG additive manufacturing platform for PEEK represents
a major advancement in materials science and additive manufacturing technology. In
aerospace, it promises the realization of smart structural components with real-time
monitoring capabilities and lightweight, high-performance electronics. In the biomedical
field, it opens possibilities for innovative functional devices, such as biosensors directly
integrated into customized medical implants or drug delivery systems. Future research
will likely focus on optimizing LIG network performance, improving the scalability of the
manufacturing process, and expanding its application to other polymer materials. This
technology has the potential to establish new standards in the design and manufacturing

of future composites and smart devices.

Source: https://pubs.rsc.org/mh/article/doi/10.1039/D6MH01368F/1296605/In-Situ-Additive-
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#08 Master Bond Offers Heat-Curable and
Biocompatible Epoxy Adhesive Systems Optimized for
Polyimide Bonding in Semiconductor, Aerospace, and
Medical Devices

Published August 27, 2026  Master Bond Inc.

| overview

Master Bond provides high-performance epoxy adhesive systems specifically
engineered for bonding polyimide plastics to themselves and to dissimilar substrates,
leveraging polyimide's superior thermal stability, high strength, low outgassing, and
excellent electrical/thermal insulation. The portfolio includes Supreme 10HT, a single-
component, heat-curable, NASA low outgassing approved epoxy, and EP21LVMED, a
two-part, room-temperature curing, biocompatible system. These products meet
stringent requirements in high-reliability industries such as semiconductor, aerospace,

and medical applications.
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Key Findings

Master Bond is providing high-performance epoxy adhesive systems specifically
formulated for bonding polyimide plastics to themselves and to a variety of dissimilar
substrates. These adhesives are engineered to complement and maximize polyimide's
inherent strengths, including its exceptional thermal stability, high mechanical strength,
low outgassing properties, and excellent electrical and thermal insulation capabilities.
The product range includes notable examples like Supreme 10HT, a single-component,
heat-curable epoxy approved for NASA low outgassing, and EP21LVMED, a two-part,
room-temperature curing, biocompatible system, both designed to meet the rigorous

demands of the semiconductor, aerospace, and medical industries.

Technical / Product Details

Polyimide is a material of choice in many high-performance applications due to its very
high thermal stability (continuous use over 240°C, short-term over 400°C), excellent
mechanical strength, chemical resistance, and radiation resistance. Master Bond offers
epoxy adhesives that enable strong, reliable bonds without compromising these critical

polyimide properties:

e Supreme 10HT: This is a single-component, heat-curable epoxy that complies with
NASA's low outgassing specifications (ASTM E595). Such compliance is crucial for
vacuum environments and sealed electronic devices where volatile components must
be minimized to prevent contamination (outgassing). When combined with

polyimide's heat resistance, it ensures stable bonding in high-temperature conditions.

e EP21LVMED: A two-component, room-temperature curing epoxy, EP21LVMED is
distinguished by its biocompatibility (meeting ISO 10993-5 cytotoxicity and USP Class
VI requirements). It offers a safe and reliable solution for bonding polyimide
components in medical electronic devices or potentially implantable devices. Its low

viscosity also allows for excellent penetration into narrow gaps.

e Diverse Product Portfolio: Master Bond provides a wider array of epoxy grades for
applications requiring high peel strength, impact resistance, chemical resistance, or
specific electrical properties (conductive or insulative). These are optimized for
polyimide's characteristics, ensuring reliability across a broad operating temperature

range.



These adhesives can effectively bond various forms of polyimide materials, including
films, sheets, and molded parts. They also exhibit excellent adhesion to dissimilar

substrates such as aluminum, stainless steel, ceramics, and glass.

Background & Context

Polyimide, often referred to as a "super engineering plastic," is indispensable across
industries such as aerospace, defense, medical, semiconductors, and high-performance
electronics due to its superior performance. It is widely used in flexible printed circuit
boards (FPC), high-temperature motor insulation, medical catheters, and semiconductor
packaging. However, achieving strong and reliable bonds between polyimide
components or with other materials in these complex assemblies remains a persistent
challenge. Adhesives themselves must meet extremely stringent performance
requirements, particularly in high-temperature, vacuum, or bio-contact applications.
Master Bond's expertise lies in developing products that cater to these specific needs,

thereby supporting technological innovation within these industries.

Strategic Significance & Outlook

The market for polyimide adhesives is expected to continue growing, driven by trends in
electronics miniaturization, increasing operating temperatures, advancements in medical
devices, and the introduction of new materials in the aerospace sector. High-
performance adhesive suppliers like Master Bond will focus on developing polyimide
bonding solutions with more advanced functionalities (e.g., enhanced thermal cycling
resistance, flexibility, conductive pattern formation). Key areas of future R&D will likely
include thermal stress management in dissimilar material joining, faster curing
mechanisms, and the development of environmentally compliant products. This will
further expand the design freedom and reliability of products incorporating polyimide

across various application domains.

Source: https://www.masterbond.com/applications/bonding-polyimide
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#09 Master Bond Announces EP30LTE-2, a Two-Part
Epoxy System Achieving Ultra-Low CTE (10-13 x 10”-6
in/in/°C) and High Dimensional Stability for Aerospace,
Optical, and Electronic Industries

Published August 27, 2026  Master Bond Inc.  USA

| overview

Master Bond has launched EP30LTE-2, a groundbreaking two-part epoxy system
characterized by an exceptionally low coefficient of thermal expansion (CTE) of 10-13
x 107-6 in/in/°C, coupled with outstanding dimensional stability and excellent
electrical insulation properties. The product exhibits minimal linear and volumetric
shrinkage upon curing and bonds strongly to a wide array of substrates. This unique
combination makes it ideal for precision applications in aerospace, optical, and
electronic industries where low shrinkage and ultra-low CTE are critical requirements

for performance and reliability.
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Key Findings

Master Bond has announced the release of EP30LTE-2, a revolutionary two-part epoxy
system that boasts an industry-leading, exceptionally low coefficient of thermal
expansion (CTE) of 10-13 x 107-6 in/in/°C. This product combines superior dimensional
stability with excellent electrical insulation characteristics. EP30LTE-2 exhibits minimal
linear and volumetric shrinkage upon curing and forms strong bonds to a diverse range
of substrates. This unique combination of properties positions it as an invaluable
solution for precision applications in the aerospace, optical, and electronic industries,

where material dimensional stability is paramount to performance and reliability.

Technical / Product Details

Master Bond EP30LTE-2 achieves its superior performance through the optimized

combination of specialized fillers and resin matrices. Key technical features include:

¢ Ultra-Low Coefficient of Thermal Expansion (CTE): A CTE of 10-13 x 107-6 in/in/°C
dramatically reduces internal stresses caused by temperature changes, especially in
composite assemblies where dissimilar materials are joined. This lowers the risk of

fatigue failure under thermal cycling conditions and improves long-term reliability.

¢ High Dimensional Stability: The extremely low linear and volumetric shrinkage upon
curing prevents misalignment and deformation of precision components during
assembly. This is critical for applications involving high-accuracy optical lenses or

Sensor arrays.

¢ Electrical Insulation: Possessing excellent electrical insulating properties, it is suitable
for protecting sensitive electronic components and for use in high-voltage

environments.

e Broad Adhesion Profile: It forms strong bonds to a variety of substrates, including

metals (aluminum, stainless steel, copper), glass, ceramics, and many plastics.

e Workability: Supplied as a two-component system, it offers a relatively long pot life
at room temperature, with optimal properties developing upon heat curing. This

provides flexibility in manufacturing processes.



EP30LTE-2 is recommended for a broad operating temperature range, specifically from
-73°C to +204°C, ensuring performance even in environments exposed to thermal shock
and extreme temperature variations. It also offers good resistance to moisture and

chemicals.

Background & Context

The evolution of high-performance electronic devices, precision optical systems, and
aerospace components places increasingly stringent demands on materials. As devices
shrink and become more integrated, the thermal expansion mismatch between different
materials becomes a primary cause of internal stress, cracking, and ultimate device
failure. This is particularly pronounced in environments subjected to rapid temperature
changes, such as in space applications or within aircraft. The demand for ultra-low CTE
epoxies like Master Bond EP30LTE-2 is critical to overcome these thermo-mechanical

challenges and enable the next generation of more robust and reliable technologies.

Strategic Significance & Outlook

The introduction of EP30LTE-2 signifies a significant advancement in the precision
adhesive market. This product will strongly support the development of new space
telescopes, high-resolution cameras, microelectronic packages, MEMS devices, and other
ultra-precision applications. In the future, the focus will likely be on developing epoxies
that combine even lower CTEs with higher thermal conductivity and systems capable of
faster curing. Such material advancements are poised to accelerate the pace of
technological innovation, dramatically improving product performance and longevity in

harsh environments.

Source: https://www.masterbond.com/tds/ep30Ite-2
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#10 Master Bond Offers Low-Stress, Low-Outgassing,
Fast-Curing Glob Top Epoxy Compounds for
Semiconductor Chip and Wire Bond Protection

Published August 27, 2026  Master Bond Inc.  USA

| overview

Master Bond is supplying high-performance glob top epoxy compounds for the
encapsulation of semiconductor chips and wire bonds in chip-on-board (COB)
applications. These formulations provide effective protection against moisture,
chemicals, and contaminants, while minimizing thermal mismatch and offering
mechanical support with electrical insulation. Available as one and two-component
epoxies and UV-curing systems, their low stress, low outgassing, and fast cure speeds

significantly enhance the reliability and durability of electronic devices.
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Key Findings

Master Bond has announced the availability of high-performance glob top epoxy
compounds, essential for enhancing the reliability of electronic devices utilizing Chip-on-
Board (COB) technology. These specialized formulations effectively protect
semiconductor chips and wire bonds from moisture, chemicals, mechanical stress, and
contaminants. Key attributes include low stress, low outgassing, and fast cure speeds,
which not only boost production efficiency but also minimize damage from thermal
mismatch to sensitive electronic components, thereby ensuring long-term performance

and durability of devices.

Technical / Product Details

Glob top epoxies are protective materials applied over bare semiconductor dies directly
mounted on a substrate. Master Bond's glob top epoxy systems feature the following

technical characteristics:

e Superior Protection: Once cured, they form a robust barrier against moisture,
chemicals, ionic contaminants, and mechanical shock. This reduces device failure rates

and enables operation in harsh environments.

¢ Low Stress Properties: Designed with minimal cure shrinkage and a coefficient of
thermal expansion (CTE) closely matching that of the chip and substrate, they
dramatically reduce thermal stresses caused by temperature changes. This is crucial
for preventing thermal mismatch-induced failures such as wire bond breaks or chip

cracking.

¢ Low Outgassing: Specific products meet NASA's low outgassing specifications
(ASTM E595), making them suitable for vacuum environments and sealed electronic
enclosures. Suppressing the release of volatile components prevents contamination

of adjacent sensitive optical or electronic parts.

¢ Fast Cure Speed: To enhance production line throughput, both UV-curable glob tops
and epoxies capable of low-temperature thermal curing are offered. This contributes

to reduced manufacturing time and cost.

e Electrical Insulation: Once cured, they become excellent electrical insulators,

preventing short circuits between wire bonds and ensuring stable circuit operation.



Master Bond provides various glob top material formulations, including one-component
epoxies, two-component epoxies, and UV-curing systems, allowing selection based on

specific application requirements (e.g., workability, curing conditions, final performance).

Background & Context

The miniaturization and performance enhancement of electronic devices have driven
significant advancements in semiconductor packaging technology. COB technology is a
critical method for minimizing footprint and improving electrical performance, but it
simultaneously introduces new challenges in protecting bare chips and wire bonds from
the external environment. Glob top materials have been widely adopted as a cost-
effective and reliable solution to this challenge. Their importance is increasing in fields
requiring high reliability and space efficiency, such as automotive, consumer electronics,

medical, and industrial control systems.

Strategic Significance & Outlook

The glob top epoxy market is projected for steady growth, driven by the proliferation of
loT devices, advancements in wearable technology, increasing electronic control in
automobiles, and the high integration of 5G/6G communication modules. Adhesive
manufacturers like Master Bond will focus on developing glob top materials with even
better thermal management properties (e.g., higher thermal conductivity), lower CTEs,
and faster, lower-energy curing methods. Furthermore, in response to tightening
environmental regulations, the development of VOC-free and halogen-free products is
also expected. These advancements will be key to further improving the performance,

reliability, and manufacturing efficiency of future electronic devices.

Source: https://www.masterbond.com/industries/glob-top-epoxies
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#11 YD Rapid Details Superiority of Polyimide (PI)
Material for CNC Machining: High-Temperature
Resistance and Diverse Mechanical/Electrical Properties
for Demanding Applications

Published September 01, 2026 YD Rapid China

| overview

YD Rapid has highlighted the advantages of Polyimide (PI) material as a high-
performance engineering polymer for CNC machining, specifically designed for
challenging applications requiring high-temperature resistance without
compromising mechanical and electrical properties. Pl is a versatile family of polymers
whose strength, friction, wear, thermal, and electrical characteristics can be tailored
based on specific formulations and fillers like graphite or carbon. It is widely used for
critical parts such as bushings, seals, and insulating components exposed to high

heat, friction, and electrical stress.
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Key Findings

YD Rapid has published an article providing a detailed explanation of the exceptional
performance of Polyimide (Pl) material in the field of CNC machining. Pl is particularly
noteworthy as a high-performance engineering polymer capable of withstanding high-
temperature environments while maintaining its mechanical and electrical properties.
This material represents a versatile family of polymers whose strength, frictional
properties, wear resistance, thermal characteristics, and electrical properties can be
extensively tuned by specific formulations and the incorporation of fillers such as
graphite or carbon. This versatility makes Pl an optimal choice for components used
under extreme conditions in industries like aerospace, automotive, semiconductor

manufacturing, and industrial machinery.

Technical / Product Details

Polyimide (PI) refers to a class of high-performance polymers characterized by imide
linkages in their molecular structure, which impart superior thermal stability and
mechanical strength. For CNC machining applications, Pl offers the following key

advantages:

e Exceptional High-Temperature Resistance: Pl typically boasts continuous service
temperatures exceeding 250°C and can withstand brief excursions above 400°C. This
characteristic surpasses many other engineering plastics, making it suitable for engine

components, high-temperature sensor housings, and oven parts.

e High Mechanical Strength and Rigidity: P| maintains high tensile, flexural, and
compressive strength at elevated temperatures and exhibits excellent creep
resistance. This enables its use in structural components and parts subjected to high

loads.

e Superior Friction and Wear Resistance: By incorporating lubricating fillers such as
graphite, PTFE, or carbon fiber, Pl can achieve low coefficients of friction and high
wear resistance. This translates to extended lifespan and reduced maintenance for

sliding components like bushings, bearings, and seals.



¢ Good Electrical Insulation: Unfilled Pl is an excellent electrical insulator, used for
insulating electrical components in high-temperature environments. Its low dielectric

loss properties also make it suitable for high-frequency applications.

e Chemical Resistance: Pl exhibits high resistance to many chemicals and solvents,

allowing its use in corrosive environments.

In CNC machining, PI's rigidity and thermal stability allow for the production of high-
precision parts. However, due to its hardness and toughness, selecting appropriate

cutting tools and machining parameters is crucial for successful processing.

Background & Context

Industries such as aerospace, automotive, semiconductor manufacturing, and energy
constantly demand components that are lighter, offer higher performance, and can
operate under increasingly harsh conditions. Particularly when lightweighting must be
achieved concurrently with reliability in high-temperature environments, high-
performance polymers capable of replacing metal parts are highly sought after.
Polyimide is one of the few materials that meet these requirements, and its ability to
custom-produce complex shapes via CNC machining enhances product development
flexibility and accelerates time-to-market. This capability is leveraged across a wide
range of applications, from low-volume production and prototyping to functional parts

for specific niche markets.

Strategic Significance & Outlook

The polyimide CNC machining market is projected to continue growing, driven by trends
toward enhanced functionality and customization. Adoption is expected to expand
particularly in sectors with increasingly stringent performance requirements, such as
medical implants, precision components for next-generation semiconductor
manufacturing equipment, and lightweight structural parts for aerospace. Future focus
will include further functionalization of PI materials (e.g., through nanofillers),
optimization of CNC machining techniques to reduce processing time and cost, and the
realization of more complex, integrated structures. These advancements are anticipated

to further solidify PI's crucial role in future high-performance engineering applications.



Source: https://ydrapid.com/blog/pi-material-for-cnc-machining/
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#12 3DCeram Endorses Vat Photopolymerization
(Ceramic SLA) for Manufacturing Advanced Ceramic
Parts with Complex Geometries and Fine Details

Published September 02, 2026  3DCeram  France

| overview

French company 3DCeram promotes Vat Photopolymerization, or ceramic SLA, as a
leading additive manufacturing process for producing advanced ceramic parts with
complex geometries and fine details. This technology solidifies a photosensitive slurry
of ceramic powder and photopolymer resin using a light source. The comprehensive
process, including printing, cleaning, debinding, and sintering, enables the creation of
high-density, high-performance ceramic components for demanding applications

where conventional methods are costly or limited.



| N DEPTH

Key Findings

3DCeram, a French pioneer in advanced ceramic 3D printing, has announced that Vat
Photopolymerization, also known as ceramic Stereolithography (SLA), is the most
effective additive manufacturing process for producing advanced ceramic parts with
complex geometries and extremely fine details. This technology enables the production
of high-precision, high-performance ceramic components for aerospace, medical,
industrial, and defense sectors, where traditional manufacturing methods are either

unfeasible or uneconomical.

Technical / Product Details

The Vat Photopolymerization process fundamentally consists of four main steps:

. Printing: A photosensitive ceramic slurry, composed of ceramic powder dispersed in
photopolymer resin, is filled into a resin vat. A build platform is immersed into the slurry.
A UV laser or projector selectively cures the surface of the slurry, forming the first
ceramic green layer. The platform then moves, and the next layer is printed. This iterative
process builds the 3D part. A key characteristic of this technology is its ability to control
layer thickness with extreme precision (down to a few micrometers), resulting in

exceptionally smooth surfaces and high detail accuracy.

. Cleaning: After printing, the ceramic green part is cleaned to remove uncured excess

slurry. This step is crucial for ensuring the density and purity of the final component.

. Debinding: The cleaned green part is then heated in a thermal furnace to remove the
photopolymer resin binder. This process requires careful control of the temperature

profile to prevent structural degradation of the part.

. Sintering: The debound ceramic part is further heated to much higher temperatures,
causing the remaining ceramic particles to fuse together, forming a dense, solid final
component. At this stage, the part acquires its final mechanical properties and
dimensions. Sintering typically achieves densities ranging from 97% to 99% of theoretical

density.



3DCeram's ceramic SLA technology is compatible with a variety of high-performance
ceramic materials, including alumina, zirconia, and tricalcium phosphate, allowing for
application in a wide range of uses from biocompatible ceramics to heat and wear-
resistant ceramics. For example, it is used to produce customized bone implants in the
medical field, lightweight high-strength components in aerospace, and wear-resistant

nozzles in industrial sectors.

Background & Context

Advanced ceramic materials are indispensable across many high-performance industries
due to their superior hardness, heat resistance, wear resistance, electrical insulation, and
biocompatibility. However, traditional ceramic manufacturing methods (e.g., injection
molding, machining) face challenges such as high production costs, long lead times, and
limited design freedom for complex geometries or small batch production. Additive
manufacturing technologies like ceramic SLA overcome these limitations, significantly
enhancing design freedom and unlocking new possibilities for material utilization. This
enables on-demand production of customized, high-functional components, thereby

shortening product development cycles.

Strategic Significance & Outlook

Ceramic SLA technology is expected to continue expanding its performance and
application range. Particularly, advancements in materials science will enable the printing
of an even wider variety of ceramic materials, including composite ceramics.
Furthermore, larger and faster printers, coupled with process automation, are expected
to further improve production capacity and cost efficiency. This technology will
accelerate the realization of innovative ceramic components previously difficult to
manufacture, such as micro-reactors, heat exchangers, custom medical devices, and
high-performance sensors for defense applications, profoundly impacting the industrial
landscape. Companies like 3DCeram will continue to drive the frontier in this field,

shaping future engineering solutions.

Source: https://3dceram.com/vat-photopolymerization-for-advanced-ceramics/
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#13 JLC3DP Specifies PLA Heat Resistance Limit at 55-

65°C, Recommends PETG, ABS, PEEK for Applications
Above 50-60°C

Published September 03, 2026 JLC3DP  China

| overview

JLC3DP has released a detailed guide on the heat resistance of PLA (Polylactic Acid) in
3D printing, clarifying that its rigidity typically begins to degrade around 55-65°C.
Despite a melting point of 150-180°C, this is not a practical service-temperature limit
due to deformation and creep at lower temperatures. For applications requiring
sustained exposure above 50-60°C, the article strongly advises considering alternative

materials like PETG, ABS, ASA, PA12-CF, or PEEK, which offer superior thermal stability.
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Key Findings

JLC3DP has published crucial guidelines regarding the heat resistance of PLA (Polylactic
Acid), one of the most widely used filaments in 3D printing. The article clarifies that PLA
typically begins to lose its rigidity within a temperature range of 55°C to 65°C,
establishing that its practical heat resistance limit is significantly lower than its melting
point (150°C to 180°C). Based on this information, JLC3DP advises designers and
engineers to consider switching to materials with higher thermal stability, such as PETG,
ABS, ASA, PA12-CF, or PEEK, for applications requiring sustained thermal exposure above

50°C to 60°C, thereby assisting in proper material selection.

Technical / Product Details

PLA is popular in many 3D printing applications due to its biodegradability and ease of
printing. However, its primary drawback is its sensitivity to heat. The article explains the

following thermal behavior of PLA:

e Heat Deflection Temperature (HDT) / Glass Transition Temperature (Tg): The
glass transition temperature (Tg) of PLA is typically around 50°C to 60°C. Above this
temperature, the material begins to soften, and its mechanical properties rapidly
degrade. This is the temperature at which the plastic transitions from a rigid, glassy
state to a more flexible, rubbery state. The Heat Deflection Temperature (HDT) also
falls within this range, indicating the temperature at which a material begins to

deform under a specified load.

¢ Melting Point: While PLA's melting point is stated as 150°C to 180°C, this is the
temperature at which the material completely melts and differs from its practical heat
resistance. Parts made from PLA will begin to deform and creep (a slow, time-
dependent deformation under constant stress) well before reaching their melting

point.

The article highlights specific issues with using PLA parts in high-temperature
environments, such as part sagging, loss of dimensional accuracy, and functional failure.

In response, it proposes the following alternatives with better heat resistance:

e PETG: Offers an HDT of approximately 80°C, providing better heat resistance than

PLA and good chemical resistance.



e ABS/ASA: With HDTs around 100°C, these materials combine excellent mechanical
strength with higher heat resistance. ASA is an improved, weather-resistant version of

ABS.
e PA12-CF (Carbon Fiber Reinforced Nylon 12): Can have an HDT above 150°C,

balancing high strength with significant heat resistance.

e PEEK (Polyether Ether Ketone): Offers exceptionally high heat resistance (HDT
above 150°C, continuous service temperature up to 260°C), making it ideal for

extreme environment applications.

Background & Context

With the proliferation of 3D printing, its application range has expanded from
prototyping to the manufacturing of functional parts. However, while novice and
hobbyist users often opt for inexpensive and easy-to-print PLA, problems frequently
arise when parts fail to perform as expected due to exposure to unforeseen thermal
environments. This guide aims to prevent such material selection mismatches and
particularly raise awareness of appropriate high-performance materials for functional
parts and industrial applications. Thermal stability is an indispensable property for many
engineering applications, including components within automotive engine bays, outdoor

sensor housings, or internal structures of electronic devices.

Strategic Significance & Outlook

The 3D printing market will continue to see diversification and performance
enhancement of materials. The availability of a wide range of options, from basic
materials like PLA to advanced high-performance polymers like PEEK and carbon fiber-
reinforced composites, will enable responsiveness to more complex and demanding
applications. Educational content from platforms like JLC3DP serves as a crucial resource
for users to understand the characteristics and limitations of each material, ensuring
optimal material selection for project success. In the future, the development of more
environmentally friendly yet thermally stable PLA-based composites and bio-derived
high-performance polymers is anticipated, pursuing a balance between sustainability

and performance.



Source: https://jlc3dp.com/blog/pla-temperature-resistance
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#14 Germany Develops 4MW Wind Turbine with
Thermoplastic Composite "RecyclableBlade”
Technology, Accelerating Circular Economy in
Renewable Energy Sector

Published Published August 29, 2026  Facebook (K1Y= 1 —XBi#%f5) Germany

| overview

Germany has developed a 4-megawatt wind turbine featuring innovative
"RecyclableBlade" technology, which leverages thermoplastic composites instead of
conventional thermoset resins. This breakthrough enables 62-meter-long blades to
be melted down and reformed without material degradation, offering a viable
solution to the long-standing waste and recycling challenges posed by traditional
wind turbine blades and significantly boosting the sustainability of the wind power

sector.
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Background

Wind power stands as a cornerstone of renewable energy; however, its rapid global
expansion has unveiled a critical environmental challenge: the massive disposal of end-
of-life wind turbine blades. Historically, these blades have been manufactured from
complex composite materials typically combining thermoset resins (such as epoxy) with
fiberglass. Once cured, thermoset resins form an irreversible, cross-linked molecular
structure, rendering them extremely difficult to re-melt or reprocess. Consequently, the
vast majority of decommissioned blades have been relegated to landfills or utilized for
low-value energy recovery through incineration. This significant waste stream has cast a
shadow on wind power's true sustainability, prompting an urgent industry-wide pursuit

of circular solutions.

Key Findings

Germany has made a significant stride towards a circular economy in the renewable
energy sector with the development of a 4-megawatt (MW) wind turbine that integrates
fully recyclable materials into its key components. The core innovation resides in its
"RecyclableBlade" technology, which fundamentally shifts from traditional thermoset
resins to advanced thermoplastic composites for the turbine blades. This pioneering
approach allows the substantial 62-meter-long blades to be melted and reshaped after
their operational lifespan, facilitating their reuse in various applications while preserving
material integrity. This provides a concrete, scalable solution to the persistent waste
problem associated with conventional wind turbine blades, substantially elevating the

sustainability profile of the wind power industry.

Technical & Product Details

In contrast to the irreversible nature of thermoset resins, the "RecyclableBlade”

technology employs thermoplastic composites with distinct advantages:

e Thermoplastic Resin Matrix: Thermoplastics exhibit the unique property of
softening when heated and solidifying upon cooling. This inherent characteristic
allows for repeated melting and reshaping cycles, making the blade materials fully

amenable to recycling and reprocessing.



o Efficient Material Recovery Process: At the end of their service life, the blades
undergo a precisely controlled heating process designed to melt the thermoplastic
resin. This enables the effective separation and recovery of high-value reinforcing
materials, including glass and carbon fibers. The recovered fibers can then be
efficiently reintegrated into the manufacturing of new turbine blades or repurposed
for other high-value products across diverse sectors, such as automotive components,

building materials, or furniture.

¢ Reduced Environmental Footprint: This closed-loop recycling process offers
substantial environmental benefits. It significantly diminishes the reliance on virgin
raw material extraction, drastically reduces landfill waste volumes, and lowers the
associated CO2 emissions stemming from both manufacturing new materials and

managing end-of-life disposal.

The successful manufacturing of 62-meter-long blades using thermoplastic composites,
enabling full recyclability, represents a considerable engineering and technological
achievement. This German initiative aligns with parallel efforts underway internationally,
such as those in the Netherlands, which are also developing fully recyclable wind turbine
blades utilizing Elium® thermoplastic resin, underscoring a growing global commitment

to this vital sustainable solution.

Strategic Significance & Outlook

The introduction of recyclable wind turbine blades made from thermoplastic composites
marks a pivotal turning point for the wind power industry. This transformative
technology is set to dramatically reduce the environmental footprint across the entire
lifecycle of wind turbines, thereby bolstering the social acceptance and long-term
viability of wind power. Looking ahead, key objectives include the further scaling up of
this technology, optimization of manufacturing costs to ensure economic
competitiveness, and the development of international standardization protocols for
material recovery and reuse. Furthermore, this innovative recyclable composite material
technology holds significant promise for broader application across other renewable
energy sectors, such as marine energy devices and tidal turbines, contributing to the
realization of a comprehensive circular economy within green industries. This innovation
stands as a prime example of how the convergence of advanced materials science and

energy technology can drive the construction of a truly sustainable future.



Source: https://www.facebook.com/61572362865144/videos/germany-has-taken-another-step-toward-a-
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#15 BGR Reports Europe's Wooden Wind Turbine
Blades Emerge as Eco-Friendly Solution to Fiberglass
Pollution

Published Published August 31,2026 BGR 3I—0Ow/\

| overview

Europe is at the forefront of developing wooden wind turbine blades, presenting a
sustainable alternative to conventional fiberglass composites and addressing the
growing issue of end-of-life blade pollution. Engineered wood offers significantly
easier recyclability compared to thermoset resin-based fiberglass, enabling
repurposing into new materials or bioenergy and paving the way for a more circular

and environmentally friendly wind power sector.
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Background

While wind power is pivotal to the global clean energy transition, the escalating volume
of discarded end-of-life turbine blades presents a significant sustainability challenge. The
International Energy Agency (IEA) projects that global wind turbine blade waste could
escalate to 40 million tons annually by 2050. In response, the wind industry is
intensifying efforts to develop advanced blade recycling technologies and explore
alternative materials. Thermoplastic composites (as highlighted in some European
reports) and wood-based materials are emerging as front-runners in this critical shift

towards a circular economy model.

Key Findings

A report by BGR indicates that Europe is actively championing wooden wind turbine
blades as a promising solution to the substantial fiberglass waste problem within the
wind power sector. This initiative represents a greener alternative to traditional fiberglass
composite blades, which are inherently difficult to recycle due to their thermoset resin
matrix. Engineered wood blades, by contrast, offer straightforward recyclability or
repurposing at end-of-life, potentially drastically diminishing the environmental footprint

of wind energy across its entire lifecycle.

Technical & Product Details

Conventional wind turbine blades are predominantly constructed from composite
materials, specifically fiberglass embedded in thermoset resins like epoxy. Though these
blades deliver optimal strength-to-weight ratios, the thermoset resins form irreversible
cross-linked chemical structures upon curing, rendering them exceptionally challenging
to reprocess. Fiber recovery from fiberglass composites typically necessitates energy-
intensive processes such as pyrolysis (thermal decomposition), which incur significant
economic and environmental costs. In stark contrast, wooden blade technology presents

several compelling advantages:



o Easier Recyclability: Blades fabricated from engineered wood, notably laminated
timber or plywood, can be easily shredded or ground post-service. This shredded
material can then be repurposed as chips for other wooden structures (e.g., building
materials, furniture manufacturing) or efficiently utilized as fuel for biomass energy

generation.

¢ Natural Material Utilization: Wood is a naturally renewable resource, and its
production process generally entails a lower carbon footprint compared to fiberglass
composite manufacturing. This not only bolsters the 'green’ credentials of wind power

but also actively contributes to overarching sustainability targets.

¢ Proven Technology: Wood boasts a venerable history as a high-performance
structural material, evidenced in applications ranging from World War Il aircraft (e.g.,
the de Havilland Mosquito) to ships and bridges. Contemporary engineering
techniques effectively mitigate traditional vulnerabilities of wood, allowing it to
robustly meet the stringent strength and durability requirements for modern wind

turbine blades.

Numerous European companies and research institutions are already engaged in the
development and testing of wooden blade prototypes. These prototypes are anticipated
to deliver performance comparable to conventional blades while simultaneously

providing substantial environmental advantages.

Strategic Significance & Outlook

Wooden wind turbine blades hold the potential to profoundly enhance the sustainability
profile of the wind power industry. Moving forward, materials scientists and engineers
will prioritize advancing the strength, reducing the weight, bolstering the durability, and
scaling the production of wood composite materials for large-scale deployment.
Concurrently, novel design methodologies and manufacturing techniques will be
pioneered to optimize the efficient utilization of wood in wind turbine blade
construction. This paradigm shift signifies a critical stride for wind power, moving
beyond mere "zero emissions” towards a "zero waste" paradigm, thus paving the way for
further reductions in the overall environmental footprint of renewable energy
technologies. Ultimately, widespread adoption of wooden blades within the global wind
power market is anticipated, significantly contributing to the establishment of a truly

sustainable energy infrastructure.
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#16 Kuraray Showcases KURARAY POVAL™ PVOH and
Mowital™ PVB Resins for Semiconductor and
Electronics Markets at SEMICON Taiwan 2026

Published August 29, 2026  SpecialChem  Taiwan

| overview

Kuraray is set to present its KURARAY POVAL™ polyvinyl alcohol (PVOH) and
Mowital™ polyvinyl butyral (PVB) resin grades at SEMICON Taiwan 2026 (September
2-4), targeting the semiconductor and electronics manufacturing sectors. These resins
are crucial for adhesive formulators, offering an optimal balance of film-forming
strength, adhesion to diverse substrates, and compatibility with existing
manufacturing processes. They support applications from packaging laminates to
high-performance electronics-grade bonding, complementing Kuraray's water
treatment and process chemical lines for enhanced sustainability and efficiency in

semiconductor production.
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Key Findings

Kuraray is scheduled to unveil its innovative KURARAY POVAL™ polyvinyl alcohol (PVOH)
resins and Mowital™ polyvinyl butyral (PVB) resin grades at SEMICON Taiwan 2026, one
of the world's largest semiconductor industry events (September 2—-4, 2026). These high-
performance resins are specifically designed to enable adhesive formulators to optimize
the critical balance between film-forming strength, adhesion to a wide variety of
substrates, and compatibility with existing manufacturing process lines. This is expected
to enhance the performance and reliability of adhesive and bonding applications in

semiconductor and electronic component manufacturing.

Technical / Product Details

The PVOH and PVB resins presented by Kuraray offer distinct properties and application

benefits:

e KURARAY POVAL™ PVOH Resins:

o Water Solubility and Barrier Properties: While being a water-soluble polymer,
PVOH exhibits excellent gas barrier properties against oxygen and oils. This makes
it suitable for food and pharmaceutical packaging, and as a protective layer for

electronic components where humidity control is critical.

o Adhesion and Film Formation: It possesses superior adhesion and robust film-
forming capabilities, utilized in paper processing, textile finishing, coating agents,

and as binders in electronic components.

o Semiconductor Applications: Its high purity and stability are valued in
semiconductor manufacturing processes, serving as protective films for
photomasks, binders for polishing agents, and components in cleanroom

materials.



¢ Mowital™ PVB Resins:

o High Adhesive Strength: PVB demonstrates particularly strong adhesion to
diverse substrates such as glass, metals, and plastics. This is the primary reason for

its widespread use as an interlayer in safety glass.

o Transparency and Flexibility: Offering high transparency, excellent impact
absorption, and flexibility, it is suitable for laminated glass, films for automotive

head-up displays (HUD), and protective coatings for electronic components.

o Process Compatibility: It is easily processed from solution, allowing for
straightforward integration into existing coating and adhesive manufacturing

processes.

These resins represent crucial material solutions for meeting the demands of precision
bonding, protection, and functionalization in the semiconductor sector. Kuraray will also
showcase its water treatment and process chemical lines, emphasizing its capabilities in
providing high-purity water and wastewater treatment technologies essential for

semiconductor fabrication.

Background & Context

The semiconductor industry, driven by principles like Moore's Law, demands continuous
miniaturization and performance enhancement. Simultaneously, material reliability, yield,
and environmental impact reduction in manufacturing processes are becoming
increasingly critical. Adhesives and coating materials are indispensable components in
semiconductor packaging, display manufacturing, and the assembly of various sensors
and modules. High-performance polymers like PVOH and PVB serve as fundamental
building blocks, supporting technological innovation by offering high performance and
multi-functionality to meet these stringent requirements. Events like SEMICON Taiwan
provide a vital platform for suppliers to showcase their latest material technologies and

strengthen collaborations with customers.



Strategic Significance & Outlook

Kuraray's presentation of PVOH and PVB resins at SEMICON Taiwan for the
semiconductor and electronics markets indicates its ambition to solidify its position as a
key material supplier in this growing sector. These resins are anticipated to see expanded
application in next-generation semiconductor packaging (e.g., 3D stacked chips), flexible
displays, and high-performance sensors, serving as advanced bonding solutions and
protective layers. Furthermore, with tightening environmental regulations, demand for
water-based and low-VOC (volatile organic compound) adhesives and coatings is
increasing, making water-soluble PVOH particularly noteworthy. Kuraray is expected to
continue contributing to the advancement of the electronics industry through material

innovation, addressing these evolving technological trends.

Source: https://www.specialchem.com/adhesives/news/kuraray-presents-polyvinyl-alcohol-and-pvb-
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#17 3dprinting.com Releases 2026 3D Printing Safety
Guide: Emphasizes Ventilation, PPE, and Dedicated
Post-Cure Stations for VOC and Fire Risks During Resin
Use

Published August 28, 2026  3dprinting.com  USA

| overview

3dprinting.com has published its 2026 3D Printing Safety Guide, specifically
highlighting safety measures for resin printing related to fumes, fire, and resin
handling. The guide stresses the necessity of adequate ventilation, personal
protective equipment (PPE), and external ducted exhaust systems, as photopolymer
resins release volatile organic compounds (VOCs) and sensitizers. It also provides
specific advice on the safe handling of uncured resin and the critical importance of
dedicated post-cure stations for UV resin parts, aiming to enhance user safety

awareness.
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Key Findings

3dprinting.com has released its "2026 3D Printing Safety Guide" to address growing
safety concerns associated with the rapid proliferation of 3D printing technology. This
guide specifically focuses on resin printing (stereolithography), emphasizing detailed
safety measures regarding fume generation, fire risks, and resin handling. A critical
takeaway is the explicit statement that photopolymer resins release volatile organic
compounds (VOCs) and sensitizers, making adequate ventilation, appropriate personal
protective equipment (PPE), and the installation of external ducted exhaust systems
indispensable. The objective is to minimize user health risks and ensure a safe working

environment.

Technical / Product Details

Resin printing is gaining popularity due to its ability to produce parts with extremely
high precision and smooth surfaces, but liquid photopolymer resins pose several health

and safety risks. The guide elaborates on the following aspects:

¢ Volatile Organic Compounds (VOCs) and Fumes: Resins release VOCs during
printing and curing. Inhalation of these chemicals can cause respiratory irritation,
headaches, and dizziness, with prolonged exposure potentially leading to more
severe health issues. The guide strongly recommends working in a well-
ventilventilated area equipped with local exhaust ventilation (exhaust fan and external

ducting).

¢ Skin Contact and Sensitization: Uncured resin can cause skin irritation upon contact,
and repeated exposure carries the risk of developing allergic dermatitis (sensitization).
Therefore, consistent wearing of personal protective equipment (PPE), such as nitrile

gloves and protective goggles, is mandatory.

¢ Fire Risk: Resins are flammable, and fire risk increases, especially when VOCs
accumulate in enclosed spaces. In addition to proper ventilation, it is recommended
to keep flammable materials away from the printer and install smoke detectors and

fire extinguishers.



¢ Importance of Post-Cure Stations: Finished resin parts, due to residual uncured
resin acting as a skin irritant, must be fully cured in a dedicated post-cure station. This

improves the mechanical properties of the part and enables safe handling.

e Waste Disposal: Uncured resin and contaminated cleaning solutions must be
disposed of properly. This requires adherence to local regulations, either through
specialized waste disposal services or by fully curing the waste before discarding it as

general waste.

Background & Context

3D printing is expanding its adoption across various sectors, from manufacturing,
medical, and education to individual hobbyists. Resin printing, in particular, is highly
valued for its high precision and detail in numerous applications, including prototyping,
functional parts, artwork, and medical models. However, compared to FDM printers, resin
printers involve handling liquid chemicals, and many users may not have sufficient
awareness of safety management. This guide aims to bridge that information gap,
emphasizing that ensuring safety is crucial alongside technological advancement.
Improved safety enhances overall industry trustworthiness and promotes broader user

adoption.

Strategic Significance & Outlook

The evolution of 3D printing technology will drive the development of safer and more
user-friendly materials and equipment. Resin manufacturers are expected to focus on
developing resins with lower VOCs and reduced irritancy, while printer manufacturers will
advance integrated exhaust systems and enhanced safety interlock features. This safety
guide can aid in establishing industry standards and potentially serve as a foundation for
regulatory bodies to formulate clearer safety guidelines. Ultimately, ensuring safety is key
to the confident and widespread use of 3D printing technology everywhere from homes

to industrial sites, securing its long-term growth and adoption.

Source: https://3dprinting.com/safety/3d-printing-safety-guide/
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#18 Northwestern University and BASF Awarded ACS
Green Chemistry Challenge for Pioneering Solid-State
Recycling of Cross-linked Polyurethane

Published August 31, 2026  Chemistry & Engineering News  USA

| overview

Northwestern University, in collaboration with BASF, has received the 2026 ACS Green
Chemistry Challenge Award for their innovative solid-state recycling platform for
cross-linked polyurethane foams. This breakthrough technology offers a viable
solution for upcycling thermoset polyurethanes, which are notoriously difficult to
recycle, into valuable new materials. The platform addresses significant waste
challenges and growing demand for circular raw materials, demonstrating strong

commercial potential for industrial-scale deployment.
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Key Findings

Northwestern University and BASF have been honored with the 2026 ACS Green
Chemistry Challenge Award for their groundbreaking solid-state recycling platform
targeting cross-linked polyurethane foams. This innovative technology promises to
revolutionize the management of polyurethane waste, transforming traditionally non-

recyclable thermosets into valuable resources.

Technical / Clinical Details

Led by Professor William Dichtel, the Northwestern team, in partnership with BASF,
developed a novel solid-state process that effectively deconstructs the robust chemical
bonds of cross-linked polyurethanes. Unlike conventional recycling methods that often
degrade material quality, this platform enables the upcycling of polyurethane foams,
preserving or even enhancing the properties of the recovered materials. The method
involves precise chemical cleavage under mild conditions, allowing for the efficient
separation and recovery of constituent monomers or oligomers. This circumvents the
high energy demands and quality degradation associated with existing thermal or
chemical recycling approaches, presenting a more sustainable and economically

attractive pathway.

Background & Context

Polyurethanes are ubiquitous in modern society, found in everything from automotive
components and construction insulation to furniture and footwear. Their versatility stems
from their unique combination of rigidity, flexibility, and insulating properties. However,
their cross-linked thermoset nature has historically rendered them unrecyclable at scale,
leading to vast quantities ending up in landfills or incineration. With global pressure
mounting for industries to adopt circular economy principles and reduce plastic waste,
the absence of an effective polyurethane recycling solution has been a major
environmental and economic challenge. This new technology emerges at a critical
juncture, offering a pathway to address one of the most persistent issues in polymer

waste management.



Strategic Significance & Outlook

The recognition by the ACS Green Chemistry Challenge underscores the significance of
this innovation. For the polymer industry, it represents a substantial step towards
achieving true material circularity for polyurethanes. The involvement of a major
chemical producer like BASF is crucial for accelerating the transition from laboratory
proof-of-concept to industrial-scale implementation. Successful deployment of this
technology could drastically reduce polyurethane waste streams, lessen reliance on
virgin fossil fuel-based feedstocks, and create new market opportunities for recycled
polyurethanes across various applications. The focus now shifts to scaling up the process
and demonstrating its economic viability in diverse commercial settings, potentially

setting a new benchmark for sustainable polymer production and recycling globally.

Source: #
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#20 EU Project Successfully Demonstrates Efficient

Recycling of Polylactic Acid (PLA) from Mixed Plastic
Waste Streams

Published Published September 02, 2026  Plastics Recycling World ~ Europei®&

| overview

An EU-backed project has successfully demonstrated a novel technology for
efficiently recycling polylactic acid (PLA) from complex, mixed plastic waste streams.
This breakthrough integrates previously unrecyclable waste into sustainable bioplastic
production, accelerating the shift towards a circular economy. The innovation

promises to reduce reliance on fossil plastics and combat the global plastic waste

crisis.
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Background

The global plastic waste crisis is significantly worsened by the inherent difficulties in
recycling mixed plastics, which form a substantial portion of municipal and industrial
waste streams. Conventional recycling infrastructure typically caters to single-polymer
waste, leading to the incineration or landfilling of mixed plastic materials. Although
polylactic acid (PLA) is lauded as a biodegradable plastic derived from renewable
resources like corn starch, its end-of-life management, especially when integrated into
mixed waste, has historically posed significant challenges. This EU-led project directly
confronts these systemic issues, aligning seamlessly with the EU's ambitious Plastic
Strategy and Circular Economy Action Plan, both designed to cultivate more sustainable

production and consumption models for plastics.

Key Findings

An EU-supported project has successfully demonstrated a groundbreaking technology
capable of efficiently extracting and recycling high-purity polylactic acid (PLA) directly
from mixed plastic waste streams. This breakthrough marks a pivotal advance towards a
circular economy by unlocking the potential to transform complex waste inputs,

previously considered unrecyclable, into valuable bioplastics.

Technical Details

The project developed and employed a sophisticated multi-stage process integrating
advanced physical separation techniques with innovative chemical purification steps. This
combined approach enabled the selective extraction and refinement of high-purity PLA
from heterogeneous mixed plastic waste streams. A persistent challenge in mixed
plastics recycling is the presence of contaminants from other polymers or impurities,
which frequently degrade the quality and utility of recycled materials. The demonstrated
technology adeptly overcomes these limitations, yielding recycled PLA with a purity level
sufficient to meet the stringent performance specifications required for new product
manufacturing. This achievement not only elevates the intrinsic material value of recycled
PLA but also significantly expands its potential applications, thereby enhancing its

economic attractiveness for manufacturers.



Strategic Significance & Outlook

The successful demonstration of a viable PLA recycling pathway from mixed waste
streams holds immense strategic significance for both the burgeoning bioplastics
industry and global sustainability initiatives. Commercialization of this technology would
dramatically broaden the spectrum of plastics considered recyclable, diverting
substantial volumes of waste from landfills and incineration. Recycled PLA could be
repurposed into a myriad of new applications, spanning packaging, textiles, and
automotive components, thereby fostering the development of robust and sustainable
material supply chains. Future efforts will concentrate on scaling up the process,
optimizing its cost-effectiveness, and facilitating its widespread adoption across Europe,

solidifying its role as a pivotal technology in the global battle against plastic pollution.

Source: #
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#21 Novatex Commissions 24,000-Tonne PET Recycling
System in Pakistan, Significantly Boosting Regional
Capacity

Published Published September 01, 2026  Plastics Recycling World  /NF XX >

| overview

Novatex has commissioned a new, state-of-the-art PET recycling system in Pakistan,
boasting an annual processing capacity of 24,000 tonnes. This landmark investment
significantly upgrades the nation's plastic waste management infrastructure,

propelling its transition towards a circular economy and a more sustainable material

supply chain.
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Background

Like many rapidly developing economies, Pakistan confronts an escalating challenge
from plastic waste, fueled by increasing consumption aligned with economic growth.
Polyethylene terephthalate (PET) plastics, pervasive in beverage bottles, constitute a
significant fraction of this waste stream, rendering the expansion of robust recycling
infrastructure an urgent national priority. Globally, heightened awareness of plastic
pollution has galvanized governments and corporations alike to commit to ambitious
recycling targets and accelerate the transition towards a circular economy. Novatex's
substantial investment in this facility not only aligns with these overarching global
environmental objectives but also strategically unlocks new value creation opportunities

within Pakistan's burgeoning domestic plastics sector.

Key Findings

Novatex has successfully commissioned a state-of-the-art polyethylene terephthalate
(PET) recycling system in Pakistan, establishing an impressive annual processing capacity
of 24,000 tonnes. This significant infrastructure development is poised to dramatically
enhance Pakistan's plastic waste management capabilities and substantially mitigate

environmental impact across the region.



Technical Details

The newly commissioned PET recycling system integrates a suite of advanced
technologies encompassing precise sorting, thorough washing, efficient flaking, and
high-quality pelletizing of post-consumer plastic waste. This comprehensive, vertically
integrated approach ensures the efficient production of high-grade recycled PET (rPET)
resin derived from discarded PET bottles and other relevant waste streams. The 24,000-
tonne annual capacity is strategically dimensioned not only to satisfy burgeoning
domestic demand for recycled materials but also to position Pakistan as a potential
competitive supplier for the international rPET export market. The system design
prioritizes operational sustainability, incorporating features engineered for superior
energy efficiency and significantly reduced water consumption, thereby maximizing
environmental performance while rigorously controlling operational expenditures. The
resulting rPET resin consistently achieves purity levels requisite for manufacturing new
food-grade bottles, high-performance fibers, durable sheets, and a diverse range of

other products, thereby actively promoting a true closed-loop material economy.

Strategic Significance and Outlook

The establishment of this 24,000-tonne PET recycling capacity represents a significant
benchmark for sustainable plastic waste management within Pakistan and the broader
region. This state-of-the-art system is projected to catalyze the creation of new
employment opportunities across the local economy and stimulate robust growth within
the domestic recycled plastics market. Looking forward, Novatex is positioned to explore
potential expansions, including investments into the recycling of other plastic polymer
types and the adoption of additional advanced waste processing technologies. This
pioneering initiative is expected to serve as a compelling model for sustainable industrial
development in emerging markets where comprehensive plastic recycling infrastructure
is still in its nascent stages, clearly demonstrating a viable and economically attractive

pathway towards effective waste valorization.

Source: #
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#22 Chemical Recycler Aduro Partners with Saipem to
Construct Commercial-Scale Plant in Netherlands,
Accelerating Commercialization

Published August 28, 2026  Plastics Recycling World ~ Netherlands

| overview

Chemical recycling firm Aduro has announced a strategic partnership with Italian
engineering and construction giant Saipem to build a new commercial-scale chemical
recycling plant in the Netherlands. This collaboration aims to industrialize Aduro's
proprietary technology for converting plastic waste into high-value feedstocks,
significantly accelerating the commercialization of chemical recycling. The initiative

marks a concrete step towards achieving a circular plastics economy.



| N DEPTH

Key Findings

Aduro, a chemical recycling innovator, has forged a strategic partnership with Saipem, a
leading Italian engineering and construction company, to construct a new commercial-
scale chemical recycling plant in the Netherlands. This collaboration is set to expedite the
industrial deployment of Aduro's proprietary technology for processing plastic waste,

thereby significantly advancing the transition towards a circular plastics economy.

Technical / Clinical Details

Aduro specializes in its unique "Hydrochemolytic™" process, which utilizes supercritical
water to efficiently break down a wide range of plastic waste into high-quality oils and
chemical feedstocks. This process is notable for operating at lower temperatures and
pressures compared to conventional pyrolysis methods, leading to reduced energy
consumption and lower carbon emissions. Saipem, with its extensive experience in large-
scale plant construction for the oil, gas, and infrastructure sectors, will provide
comprehensive engineering, procurement, and construction (EPC) services to bring
Aduro's technology to commercial reality. The new Dutch plant is anticipated to be the
first full-scale facility demonstrating the scalability and commercial viability of Aduro's

innovative process.

Background & Context

As the global plastic waste crisis intensifies, chemical recycling is gaining prominence as
a crucial solution for complex and mixed plastic wastes that are difficult to handle
through mechanical recycling alone. The European Union has implemented proactive
policies to foster the circular use of plastic waste, positioning chemical recycling as a key
pillar in achieving these ambitious goals. The partnership between Aduro and Saipem
distinctly signals the shift of technological developments in this sector from research and
pilot stages to full-scale commercialization, attracting considerable attention from

investors and industry stakeholders.



Strategic Significance & Outlook

The construction of the new plant in the Netherlands represents a landmark milestone
for the chemical recycling industry. Once operational, the commercial-scale facility will
provide clear evidence of the efficiency and economic viability of Aduro's technology
under real-world conditions. A successful deployment could pave the way for replicating
this model in other regions, potentially transforming the entire plastic lifecycle and
reducing reliance on virgin plastic production. The collaboration with Saipem offers
strong synergies in enhancing technological credibility and accelerating market entry,

further propelling the redefinition of plastics' role within the circular economy.

Source: #
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| overview

LyondellBasell has announced the installation of advanced pyrolysis reactors at its
existing facility in Germany, significantly enhancing its advanced plastic recycling
capabilities. This strategic investment aims to produce high-quality recycled
feedstocks from difficult-to-process plastic waste. The move accelerates the

company's contribution to the circular plastics economy and reinforces its leadership

in providing sustainable material solutions.
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Key Findings

Global chemical giant LyondellBasell has announced the successful installation of new,
state-of-the-art pyrolysis reactors at its existing manufacturing site in Germany. This
significant capital expenditure is designed to bolster the company's advanced plastic
recycling capabilities, enabling the production of raw materials with qualities comparable

to virgin plastics from plastic waste using its proprietary MoReTec technology.

Technical / Clinical Details

Pyrolysis reactors operate by heating plastic waste in an oxygen-free environment,
breaking it down at a molecular level into an oily liquid, known as pyrolysis oil. This
pyrolysis oil can then be fed into conventional petrochemical crackers alongside fossil
fuels, transforming it back into the monomers required for new plastic production.
LyondellBasell's "MoReTec" technology is specifically optimized to efficiently process
mixed plastic waste, contaminated plastics, and other plastic types that are challenging
for mechanical recycling. The newly installed reactors feature enhanced processing
capacity and efficiency, marking a crucial step towards large-scale commercial

production.

Background & Context

The escalating volume of plastic waste and its environmental impact represent a pressing
global challenge, driving governments and industries worldwide to advocate for a
transition towards a circular economy. "Chemical recycling,” which chemically breaks
down difficult-to-recycle plastics into their constituent raw materials for reuse, is
emerging as a vital solution. As part of its sustainability goals, LyondellBasell has set an
ambitious target to produce and market approximately 2 million tonnes of recycled and
renewable-based polymers annually by 2030. The investment in its German plant is a

significant endeavor towards achieving this objective.



Strategic Significance & Outlook

The installation of pyrolysis reactors at the German facility is a pivotal milestone in
LyondellBasell's chemical recycling strategy. This technology will allow the company to
establish a competitive advantage in the recycled plastics market and offer customers a
more diverse portfolio of sustainable products. Furthermore, this initiative not only
contributes to solving the plastic waste problem but also reduces dependence on fossil
fuels, strengthening LyondellBasell's leadership in building a more sustainable chemical
industry future. Further optimization of the technology and its potential deployment in

other regions are anticipated.

Source: #
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#24 Mitsubishi Chemical Commercializes "M-Filleris™
NTE" Negative Thermal Expansion Filler to Suppress
Warpage in Advanced Semiconductor Packages

Published Published August 27,2026 =4 I AJLEkXa4t  Japan

| overview

Mitsubishi Chemical has commercialized M-Filleris™ NTE, a novel negative thermal
expansion (NTE) ceramic filler engineered to precisely control the coefficient of
thermal expansion (CTE) in semiconductor packaging materials. By mitigating CTE
mismatch, this innovative material significantly reduces warpage, a critical issue
causing interconnect failures and reliability degradation in advanced semiconductor
packages. M-Filleris™ NTE is poised to enhance thermal management and enable

greater integration in high-performance computing, memory, and power devices.
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Background

The rapid advancements in Al, 5G, and data centers are driving a relentless demand for
higher performance and greater integration in semiconductor devices. Consequently,
semiconductor packages face increasing thermal loads, exacerbating warpage issues
stemming from thermal expansion and contraction. In advanced packaging technologies
such as flip-chip, 2.5D, and 3D stacked packages, even minor warpage can directly lead
to electrical connection failures and structural defects. Leveraging its extensive expertise
in material development, Mitsubishi Chemical developed M-Filleris™ NTE to address this

critical industry challenge.

Key Findings

Mitsubishi Chemical Corporation has announced the commercialization of "M-Filleris™
NTE" (M-Filleris™ Negative Thermal Expansion), a groundbreaking filler material
engineered to significantly reduce warpage in semiconductor packages during both
manufacturing processes and operational use. This innovative material is poised to play a
crucial role in the thermal management of increasingly integrated advanced
semiconductors, contributing to enhanced product reliability and manufacturing

efficiency.

M-Filleris™ NTE is a micro-particulate ceramic filler exhibiting a unique negative thermal
expansion (NTE) property, meaning it contracts upon heating. By incorporating this filler
into polymer-based materials such as encapsulants and underfills used in semiconductor
packages, the overall coefficient of thermal expansion (CTE) of the composite material
can be precisely managed. Traditionally, the CTE mismatch between the semiconductor
chip, substrate, and polymeric materials leads to warpage during thermal cycling, which
is a primary cause of interconnect failures (e.g., solder cracks) and reduced
manufacturing yields. M-Filleris™ NTE effectively mitigates this CTE mismatch, leading to
a substantial reduction in warpage compared to conventional materials (while specific
quantitative improvements are not detailed, the announcement highlights "significant
suppression”). This capability is crucial for enabling thinner, larger-sized packages and

reliable heterogeneous integration, essential for advanced packaging technologies.



The commercialization of M-Filleris™ NTE introduces a new and vital option to the
semiconductor packaging materials market, fostering further advancements in high-end
semiconductors. This filler is expected to find broad applications not only in logic
semiconductors like high-performance CPUs, GPUs, and Al accelerators but also in
memory devices and power semiconductors. Mitsubishi Chemical aims to strengthen its
position as a key partner in the electronics industry supply chain and lead innovation in
thermal management technology through M-Filleris™ NTE. Future plans include
deepening collaboration with customers for application-specific customization and

further development towards even higher performance solutions.

Source: #
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#25 Minnesota Pollution Control Agency Urges
Manufacturers to Comply with Looming PFAS Product
Reporting Deadline (September 15, 2026) Under
“Amara’s Law”

Published August 28, 2026  Minnesota Pollution Control Agency (MPCA)  USA

-

| overview

The Minnesota Pollution Control Agency (MPCA) has re-issued a reminder for
manufacturers regarding the September 15, 2026, deadline for reporting intentionally
added PFAS in products sold within Minnesota, under "Amara's Law." This notification
provides essential guidance and resources to assist affected companies in achieving
compliance. The regulation, driven by concerns over PFAS environmental
contamination and health risks, is anticipated to have broad implications across

supply chains.



| N DEPTH

Key Findings

The Minnesota Pollution Control Agency (MPCA) has issued a critical reminder to
manufacturers regarding the fast-approaching September 15, 2026, deadline for
reporting obligations concerning intentionally added PFAS (per- and polyfluoroalkyl
substances) in products sold in Minnesota, as mandated by "Amara's Law." The agency is
providing detailed guidance and resources to ensure companies can achieve timely

compliance with these new regulations.

Technical / Clinical Details

Minnesota's "Amara's Law" (Minn. Stat. § 116.943) regulates intentionally added PFAS in
specific product categories and requires manufacturers to report comprehensive
information on the type, quantity, function, and available alternatives for PFAS present in
their products. The initial reporting deadline of September 15, 2026, specifically targets
product groups including carpets, cookware, cosmetics, dental floss, ski wax, and juvenile
products. Manufacturers are mandated to identify the presence of PFAS in their products
and submit an electronic report to the MPCA in a specified format. Required information
includes PFAS CAS numbers, concentration ranges within the product, intended
functions, and any identified alternatives. This regulatory framework aims to gather
essential data to inform future policy decisions and facilitate a phased elimination of

non-essential PFAS uses.

Background & Context

PFAS have been widely utilized across various industrial and consumer products due to
their exceptional properties like water and oil repellency and thermal stability. However,
their persistent nature, earning them the moniker "forever chemicals,” has led to
widespread environmental contamination and accumulation in human bodies. Concerns
are growing over their links to various health risks, including cancer, immune system
dysfunction, and developmental disorders. In response, several U.S. states and the
European Union are accelerating efforts to restrict the use and sale of PFAS, with
Minnesota's "Amara's Law" being a significant part of this global movement. This
regulation impacts not only manufacturers but also suppliers and retailers, necessitating
a re-evaluation of product development, sourcing strategies, and compliance

frameworks across supply chains.



Strategic Significance & Outlook

The September 15, 2026, reporting deadline marks the first major compliance milestone
under PFAS regulations. Manufacturers face potential penalties for non-compliance,
underscoring the urgency for prompt action. This reporting obligation is a precursor to
potential future sales bans on PFAS-containing products, compelling companies to
undertake a long-term review of their product portfolios and accelerate the
development and adoption of PFAS alternatives. Minnesota's initiative reinforces the
broader trend of international PFAS regulation, signaling a crucial turning point for the
chemical and consumer goods industries towards greater sustainability and

transparency.

Source: https://www.pca.state.mn.us/air-water-land-climate/reporting-pfas-in-products
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#26 Law Firm Bergeson & Campbell Issues Renewed
Warning as Minnesota's PFAS Reporting Deadline
(September 15, 2026) Rapidly Approaches,
Highlighting May 2026 Statutory Amendments

Published September 03, 2026  Bergeson & Campbell, P.C. ~USA

| overview

Law firm Bergeson & Campbell, P.C. has issued a renewed warning to manufacturers
concerning the rapidly approaching September 15, 2026, deadline for reporting
intentionally added PFAS in products sold in Minnesota. The firm specifically notes
the May 2026 statutory amendments, providing legal guidance to ensure companies
navigate this complex regulatory landscape. Compliance with these regulations is

crucial for businesses to reassess their product portfolios and entire supply chains.
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Key Findings

Bergeson & Campbell, P.C., a prominent law firm, has issued a forceful reminder to
manufacturers regarding the imminent September 15, 2026, deadline for PFAS (per- and
polyfluoroalkyl substances) reporting obligations in Minnesota. The firm specifically
highlights the amendments to related statutes that took effect in May 2026, offering
comprehensive legal advice to help companies accurately understand and comply with

these new requirements.

Technical / Clinical Details

Minnesota's "Amara's Law" mandates detailed information reporting from manufacturers
concerning intentionally added PFAS in specific product categories. Bergeson &
Campbell points out that the May 2026 statutory amendments introduced specific
changes regarding the definition of reportable products, exemptions, and reporting
formats. Manufacturers are required to submit detailed data, including the presence of
PFAS, their chemical structure, intended function, availability of alternatives, and
exposure pathways, through the state-designated electronic system. The law firm aims to
provide expertise to navigate these complex requirements, thereby mitigating legal risks

for businesses.

Background & Context

PFAS have been utilized across a wide array of industrial and consumer products for
decades due to their unique physicochemical properties. However, global concerns
about their high persistence in the environment and potential health risks are escalating,
leading governments and local authorities worldwide to implement stringent regulations.
Minnesota stands as one of the U.S. states actively pushing PFAS regulations, and its
statutes could influence future regulatory trends at both state and federal levels. This
situation compels chemical manufacturers, consumer goods brands, and entire supply
chains to undertake a fundamental review of product design, raw material sourcing, and

market entry strategies.



Strategic Significance & Outlook

The September 15, 2026, reporting deadline constitutes a critical legal milestone that
companies cannot afford to ignore. Failure to report by the deadline could result in fines
and legal actions, necessitating prompt and accurate responses from manufacturers.
Bergeson & Campbell views this reporting obligation not merely as data collection but
as a preparatory phase for potential future sales bans on PFAS-containing products. The
firm advises companies to accelerate their transition to PFAS-free products as a long-
term strategy. This warning serves as an opportunity for businesses to re-evaluate the
importance of PFAS regulations from a legal standpoint and establish proactive

compliance frameworks.

Source: https://www.lawbc.com/minnesotas-september-15-2026-pfas-reporting-deadline-is-fast-
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#27 Teijin's Sereebo P Thermoplastic Carbon Fiber

Composite Adopted by WHILL Model C Lite for
Significant Lightweighting

Published Published September 04, 2026 ETRFE T XIL  Japan

| overview

Teijin's Sereebo P CFP grade, an advanced thermoplastic carbon fiber composite, has
been adopted for the main structural components of WHILL's Model C Lite personal
mobility device. This integration significantly lightens the vehicle, boosting handling,
extending range, and improving the overall user experience, while also highlighting
Sereebo P's high strength-to-weight ratio and recyclability for sustainable next-
generation mobility solutions. This collaboration underscores a shared commitment

to technological innovation and societal contributions.
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Background

The mobility sector faces ongoing pressure to achieve significant lightweighting and
enhanced functionality, driven by the dual imperatives of reducing environmental impact
and improving user convenience. For electric mobility, in particular, optimizing battery
efficiency and extending range are paramount, making substantial vehicle weight
reduction a critical factor in boosting these key performance metrics. Teijin's Sereebo P
composite material has a proven track record of successfully addressing lightweighting
demands across various industries, including the demanding automotive sector, and its
adoption in personal mobility products like WHILL's underscores its versatility and high

practical utility.

Key Findings

Teijin has officially announced the adoption of its advanced thermoplastic carbon fiber
composite material, 'Sereebo P CFP grade,' for the main structural components of WHILL
Inc.'s innovative personal mobility device, the "WHILL Model C Lite."' This groundbreaking
integration leads to a significant reduction in the vehicle's total weight, directly
translating to improved ease of handling, an extended travel range, and an enhanced

overall user experience.

Technical Details

Sereebo P CFP grade is a cutting-edge composite material that synergistically combines
thermoplastic resin with carbon fibers, resulting in exceptional properties including high
strength, rigidity, and superior lightweight characteristics. Compared to conventional
metallic materials, Sereebo P facilitates an approximate 30% to 50% weight reduction
while either maintaining or surpassing equivalent mechanical performance. Its
thermoplastic nature further provides advantages in high recyclability and enhanced
molding flexibility, enabling complex geometries. For the WHILL Model C Lite, this
advanced material is strategically applied to critical structural components, such as the
frame and body panels, optimizing the product's overall weight. This design significantly
enhances comfort and accessibility for elderly users and individuals with mobility
constraints. Furthermore, the substantial lightweighting reduces the load on the battery

system, directly contributing to a significantly extended travel range on a single charge.



Strategic Significance & Outlook

WHILL's adoption of Sereebo P underscores the crucial and expanding role Teijin's
advanced composite material technology is poised to play in the evolving next-
generation mobility market. The intrinsic characteristics of Sereebo P, particularly its high
recyclability and versatile moldability, align perfectly with global trends toward
sustainable materials development. Consequently, its integration into a broader
spectrum of future mobility products is highly anticipated. Through this strategic
collaboration, both Teijin and WHILL are positioned to contribute significantly to the
widespread availability of safer, more convenient, and more sustainable transportation

solutions, thereby accelerating societal innovation in personal mobility.

Source: https://dempa-digital.com/article/724670
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#28 Ibaraki University Identifies Optimal Hot-Press
Conditions (155°C, 460 N/cm?) for Marimo Carbon Fuel
Cell MEAs to Maximize Power Output
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| overview

A team at Ibaraki University, led by Professor Mika Eguchi, has identified precise hot-
press conditions (155°C and 460 N/cm?) that maximize the power output of polymer
electrolyte membrane fuel cells (PEMFCs) utilizing their unique ‘Marimo Carbon'
spherical material in membrane electrode assemblies (MEAs). This optimization
significantly enhances PEMFC performance and manufacturing efficiency, positioning

Marimo Carbon as a promising candidate for next-generation fuel cell technology.
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Background

Polymer electrolyte membrane fuel cells (PEMFCs) are poised for widespread adoption in
future automotive and stationary power applications, lauded for their high energy
conversion efficiency and environmentally clean power generation. Despite their
promise, significant hurdles remain for commercialization, particularly in achieving
further performance enhancements, reducing manufacturing costs, and ensuring long-
term operational stability. A critical factor directly influencing these performance
attributes is the membrane electrode assembly (MEA) manufacturing process, especially
the hot-press conditions. Historically, MEA fabrication has often relied on empirical

approaches, underscoring a pressing need for scientifically-driven optimization.

Key Findings

A research group led by Professor Mika Eguchi at Ibaraki University has achieved a
significant breakthrough by precisely defining the optimal hot-press conditions for
membrane electrode assemblies (MEAs) in polymer electrolyte membrane fuel cells
(PEMFCs, dramatically enhancing their power generation performance. Their
comprehensive experimental results demonstrate that for MEAs incorporating the
unique spherical carbon material "Marimo Carbon" in the catalyst layer, peak power

output is achieved at a hot-press temperature of 155°C and a pressure of 460 N/cm?.

The study meticulously examined the impact of hot-press temperature and pressure on
both the structural integrity—including adhesion between the membrane and electrodes
and the critical pore structure of the catalyst layer—and the ultimate power generation
performance of Marimo Carbon-based PEMFC MEAs. These specific optimized
conditions (155°C, 460 N/cm?) were found to foster superior interfacial contact and
establish highly efficient mass transport pathways, aspects that were suboptimal under
conventional or empirically derived hot-press settings. This precise optimization
translates directly into improved current density and output voltage, significantly
boosting the overall power generation efficiency and durability of PEMFCs. Marimo
Carbon, distinguished by its uniform spherical structure and high specific surface area, is

already recognized for its excellent performance as a catalyst support material.



These findings represent a crucial advancement towards developing high-performance
fuel cells that leverage next-generation carbon materials like Marimo Carbon. By
establishing these optimal hot-press parameters, the research not only contributes to
reducing manufacturing costs and improving quality consistency for PEMFCs but also
accelerates their practical implementation, paving the way for larger-scale MEA

manufacturing and further material innovations vital for a sustainable hydrogen energy

future.

Source: https://novaist.jp/articles/marimo-carbon-mea-optimal/
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#29 Composites & Advanced Materials Expo (CAMX

2026) to Convene Industry Leaders and Showcase
Trends in Atlanta

Published September 03, 2026  Textile World  USA

| overview

The Composites & Advanced Materials Expo (CAMX 2026) is scheduled for September
21-24, 2026, at the Georgia World Congress Center in Atlanta. This premier event
aims to connect professionals and innovators across the downstream markets for
fiber-reinforced materials and molded products, including aerospace, wind energy,
and marine sectors. CAMX serves as a critical platform for discussing the latest trends,

applications, and future outlooks in composite material technology.



| N DEPTH

Key Findings

The Composites & Advanced Materials Expo (CAMX 2026) is set to take place from
September 21 to 24, 2026, at the Georgia World Congress Center in Atlanta. This event is
recognized as one of North America's largest exhibitions dedicated to composite
materials, designed to foster innovation and business opportunities across the entire

industry.

Technical Details

CAMX 2026 will feature comprehensive exhibits and technical sessions covering all
aspects of composite materials, including fiber reinforcements, resins, additives,
manufacturing equipment, and finished products. A specific focus will be placed on the
latest application technologies and solutions in downstream markets such as aerospace,
automotive, wind energy, marine, construction, and infrastructure. Presentations are
anticipated on new materials achieving high strength and lightweighting, efficient
manufacturing processes, sustainable composite development, and the integration of
digital manufacturing technologies like 3D printing. Numerous technical paper
presentations and workshops by experts will also be held, offering participants deep

insights into cutting-edge research and industry trends.

Background & Context

Globally, there is increasing demand for improved energy efficiency, reduced CO2
emissions, and enhanced product performance, making composite materials
indispensable solutions. Advanced composites, such as Carbon Fiber Reinforced
Polymers (CFRP), are increasingly replacing metals in various industries due to their
superior strength-to-weight ratio. CAMX serves as a crucial platform to address these
market needs, bringing together stakeholders from the entire composites ecosystem,

including material scientists, engineers, designers, manufacturers, suppliers, and buyers.



Strategic Significance & Outlook

CAMX 2026 is poised to be a pivotal event for further accelerating the growth of the
composites industry. With a growing emphasis on sustainability and the transition to a
circular economy, there is increasing interest in eco-friendly solutions such as recyclable
composites and bio-based composites. The event is expected to drive these new trends
and foster collaboration for the development and commercialization of next-generation
composite technologies. Attendees will have an excellent opportunity to grasp state-of-

the-art technological trends and discover new business opportunities.

Source: https://www.textileworld.com/textile-world/nonwovens-technical-textiles/2026/09/textiles-

composites-secret-ingredient/
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| overview

The International Composites Summit (ICS) 2026, a leading event for the UK's
composites industry, is slated for December 1-2, 2026, at The Drum in London. This
summit will unite over 250 industry leaders, investors, and innovators, fostering
business opportunities, collaborative research, and technological advancements
within the composites sector. It serves as a pivotal platform for driving the

development and market expansion of composite technologies across Europe.
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Key Findings

The International Composites Summit (ICS) 2026, a premier event for the UK's composite
materials industry, is scheduled to take place from December 1 to 2, 2026, at The Drum
convention facility in London. This summit is expected to convene over 250 industry
leaders, investors, and innovators from the composites sector, providing a dedicated
platform to foster business collaborations, joint research initiatives, and technological

innovation.

Technical Details

ICS 2026 will focus on the latest technologies and application cases of composite
materials across key industries such as aerospace, automotive, marine, construction, and
renewable energy. The summit agenda includes discussions on breakthroughs in the
design and manufacturing of high-performance composites, the development of
sustainable composite solutions, and the evolution of smart composites leveraging
digital technologies (Al, 10T, data analytics). Attendees will gain cutting-edge knowledge
and insights through expert keynote speeches, panel discussions, and networking
sessions. Particular attention will be given to sessions covering new material
development, optimization of manufacturing processes, and advancements in recycling

technologies.

Background & Context

The composite materials industry is experiencing rapid growth globally, driven by the
increasing need for lightweight and high-strength solutions. In Europe, enhanced
environmental regulations and a shift towards sustainable manufacturing are
accelerating research and development in bio-based and recycled composites. ICS aims
to spearhead the growth of the UK's composites industry and play a crucial role within
the broader European composite ecosystem. By gathering stakeholders from across the
entire supply chain, the event supports the creation of new business models and the

establishment of international partnerships.



Strategic Significance & Outlook

The International Composites Summit 2026 is poised to be a significant opportunity to
accelerate the commercialization of composite technologies and enhance their
contribution to a sustainable future. The convergence of industry leaders, investors, and
researchers is expected to spark groundbreaking ideas and initiate new projects. The
technological innovations presented at the summit are anticipated to profoundly
influence next-generation product development and industrial structural changes,

contributing to the further advancement of the UK and European composite markets.

Source: https://internationalcompositessummit.com/
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#31 Veloxis Pharmaceuticals Initiates First Patient
Dosing in Phase 2 RENGEVITY-201 Trial for
Pegrizeprument to Prevent Organ Rejection in Kidney
Transplant Recipients

Published August 31, 2026  Asahi Kasei Corporation  USA

| overview

Veloxis Pharmaceuticals, an Asahi Kasei Group company, has commenced dosing the
first patient in its Phase 2 clinical trial, "RENGEVITY-201," for Pegrizeprument, an
investigational drug aimed at preventing organ rejection in kidney transplant
recipients. This trial seeks to suppress post-transplant rejection and improve long-
term patient outcomes, addressing a significant unmet medical need in transplant
medicine. The initiation of this Phase 2 study marks a crucial step in evaluating the
drug's efficacy and safety, with future results eagerly anticipated by the medical

community.



| N DEPTH

Key Findings

Veloxis Pharmaceuticals, a member of the Asahi Kasei Group, has successfully initiated
dosing for the first patient in its Phase 2 clinical trial, "RENGEVITY-201," for
Pegrizeprument. This investigational drug is designed to prevent organ rejection in
kidney transplant recipients. This significant milestone underscores the company's
commitment to addressing the unmet medical needs within the transplant medicine
field.

Technical Details

The RENGEVITY-201 trial is planned as a multi-center, open-label, non-controlled study,
primarily aimed at evaluating the safety, tolerability, and pharmacokinetics of
Pegrizeprument in patients who have undergone kidney transplantation. This Phase 2
study will also collect preliminary efficacy data to establish a recommended dose and
dosing schedule for Pegrizeprument, paving the way for larger-scale clinical trials.
Pegrizeprument is a novel immunosuppressant candidate designed to suppress rejection
by targeting specific immune pathways. It is anticipated to potentially reduce the side
effects associated with conventional immunosuppressive therapies while improving the
long-term survival rates of transplanted organs. While the exact number of patients is

not yet disclosed, the study targets adult patients who have received a kidney transplant.

Background & Context

Kidney transplantation significantly improves the quality of life for patients with end-
stage renal disease; however, post-transplant organ rejection remains a serious
challenge, contributing to lower graft survival rates and increased patient mortality risk.
While current immunosuppressants are effective, concerns persist regarding their side
effects, such as increased infection risk and nephrotoxicity, which can impact patients’
long-term health. Consequently, the development of safer and more effective novel
immunosuppressive therapies is a pressing need. Veloxis Pharmaceuticals, as a company

dedicated to transplant medicine, aims to provide innovative solutions in this area.



Strategic Significance & Outlook

The progress of the RENGEVITY-201 trial is critically important in determining the future
role of Pegrizeprument in transplant medicine. If successful, Pegrizeprument could
become a new therapeutic option that improves the quality of life for kidney transplant
patients and promotes long-term graft survival. Veloxis Pharmaceuticals plans to engage
with regulatory authorities based on the trial results and proceed to further development
stages. The advancement of this clinical trial holds significant strategic importance for

the entire Asahi Kasei Group's healthcare business strategy.

Source: https://www.asahi-kasei.com/news/2026
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