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Advanced Materials Drive Sustainable Performance &
Digital Innovation

Cross-sector advancements in functional materials, polymers, nanotechnologies, and
adhesives are accelerating sustainability and high-performance applications.

Material Discovery Cycle Time Recycled Content Integration Rare-Earth Independence Semiconductor Packaging
Reduction Target Progress Validation Speed
60% — 5th Patent 83%

Up V]5) Up Up

I Weekly Summary

This week's report highlights a surge in advanced materials innovation, driven by demands for sustainability,

enhanced performance, and supply chain resilience. Key trends include Al-accelerated materials discovery,

the widespread adoption of bio-based and recycled polymers, and the strategic development of

rare-earth-free alternatives. Nanotechnology is revolutionizing semiconductor manufacturing and energy

storage, while specialized adhesives and encapsulants are critical for next-gen electronics and medical

devices. Western players are investing heavily in R&D; and domestic production to secure competitive

advantages and meet evolving regulatory and market needs.

I 4 Sub-Topic Summary

Sub-Topic Headline Momentum Key Insight
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Functional
Materials

Polymers &
Resins

Functional Materials Advance Energy Efficiency &
Durability by 60%

Polymers & Resins Drive Sustainability with 60%
Weight Reduction

Acceleratin
g

Acceleratin
g

Innovations in functional
materials are enhancing energy
efficiency and durability across
sectors. Phase change materials
(PCMs) are advancing thermal
management in EVs and
buildings (S1-01, S1-06, S1-08,
S1-09, S1-10, S1-20, S1-24,
S1-43). High-entropy alloys
(HEASs) offer superior strength
and self-healing properties for
aerospace and automotive
(51-04, S1-13, S1-18, S1-21,
S1-25, S1-30). The push for
rare-earth-free magnets (S1-07,
S1-12, S1-14, S1-15, S1-19)
and advanced
self-cleaning/corrosion-resistant
coatings (S1-02, S1-03, S1-16,
S1-17, S1-40) underscores a
dual focus on performance and
supply chain security. AI-driven
discovery platforms are
accelerating R&D; by 40-60%
(S1-11, S1-14, S1-23, S1-26,
S1-35).

The polymers and resins sector
is rapidly transitioning towards
sustainability and
high-performance applications.
Bio-based and recyclable resins
are gaining traction, driven by
EU regulations for PET (S2-01,
S2-03, S2-06, S2-10, S2-12,
S2-13, S2-14, S2-16, S2-17,
S2-23, S2-28, S2-29, S2-33).
Carbon Fiber-Reinforced
Thermoplastics (CFRTPs) are
replacing aluminum in
aerospace, offering up to 60%
weight reduction and
recyclability (S2-07, S2-18,
S2-20, S2-22). PFAS-free flame
retardants and coatings are
emerging as critical alternatives
(S2-24, S2-26, S2-27).
Advanced dielectric films are
reducing signal loss by 40% in IC
packaging (S2-30), while novel
polyketimine networks enable
closed-loop recyclability (S2-21).
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Nanotechnology

Adhesives &
Encapsulants

Nanotechnology Revolutionizes Manufacturing &
Energy with 90% Power Cuts

Adhesives & Encapsulants Boost Electronics &
Medical Device Reliability by 1,000 Cycles

Building

Acceleratin
g

Nanotechnology is
revolutionizing multiple
industries, from semiconductors
to energy and healthcare.
Nanoimprint Lithography (NIL)
promises up to 90% power
reduction in chip manufacturing
and is projected to reach a
$54.52M market by 2027
(S3-03, S3-21, S3-25, S3-29).
Graphene and carbon nanotubes
are enhancing EV batteries,
coatings, and filtration systems
(S3-05, S3-11, S3-12, S3-14,
S3-15, S3-16, S3-20, S3-24).
Metasurfaces are enabling
multi-functional optical devices
and compact sensors (S3-23,
S3-26, S3-32, S3-34).
Regulatory bodies like OECD are
issuing new guidelines for
nanomaterial safety, focusing on
dustiness and aquatic toxicity
(S3-04, S3-08, S3-09, S3-13,
S3-19).

The adhesives and encapsulants
sector is critical for advanced
electronics, medical devices, and
thermal management. New
underfill materials like Hoenle's
Structalit 8205 withstand 1,000
thermal cycles for flip-chip/BGA
packages (S4-01).
Biocompatible, dual-cure
adhesives from Master Bond
(S4-02, S4-07, S4-12) are
enhancing reusable medical
device reliability. Significant
investments, including Micron's
$3B and TSMC's $265B in the US
(S4-03, S4-11), are bolstering
semiconductor supply chains,
with advanced packaging
validation cycles cut by 83% by
US-JOINT (S4-04). Thermal
adhesives are crucial for
screw-less Al edge sensors and
EV batteries, reducing peak
temperatures by up to 35%
(S4-16, S4-19).
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OO0 JAPAN EXCLUSIVE

troy-technical.com

2026.07.13 — 07.19 | Sources: TDnet, METI, NEDO, Gemini Search Grounding

Sumitomo Chemical Forms JV "Glassem" for Advanced Glass Core Substrates

Source: Gemini Grounding (Sumitomo Chemical, Semiconductor Advanced Materials)
Summary: Sumitomo Chemical, through its wholly-owned Korean subsidiary Dongwoo Fine-Chem, has
entered a joint venture with Samsung Electro-Mechanics Co., Ltd. to establish "Glassem." This nhew company,
scheduled for establishment in 2026, will focus on the development a...

WHY ENGINEERS SHOULD CARE

Teams designing next-generation Al accelerators or high-density packages should monitor Glassem's progress. Glass
core substrates offer superior electrical performance and thermal stability over organ...

Mitsubishi Chemical Invests $20.3M in US High-Performance Materials Capacity

Source: Gemini Grounding (Mitsubishi Chemical, Advanced Materials / Plant Capacity)

Summary: Mitsubishi Chemical Advanced Materials announced a significant investment of $20.3 million to
upgrade and expand its production base in Reading, Pennsylvania, USA. This project, reported on July 14,
2026, is dedicated to increasing capacity for high-performanc...

WHY ENGINEERS SHOULD CARE

For mechanical and thermal design engineers, this expansion signals increased availability and potentially new grades
of advanced polymers and composites. Evaluate these materials for improved thermal...

Toray Expands Global Carbon Fiber Production to 63,770 Metric Tons/Year

Source: Gemini Grounding (Toray, Production Capacity)

Summary: Toray Industries' combined global carbon fiber production capacity reached 63,770 metric tons
per year as of the end of March 2026. This includes a recent expansion at Toray Carbon Fibers Europe in
southwest France, which increased its annual capacity from 5,0...

WHY ENGINEERS SHOULD CARE

Procurement and design teams utilizing carbon fiber reinforced polymers (CFRP) for lightweight, high-strength
applications in IT infrastructure or advanced robotics should note the increased supply st...

This Week's Japan Technology Highlights
Japan's materials sector is accelerating next-gen tech, with Sumitomo Chemical establishing a glass core

substrate JV by H2 FY2027 and perovskite solar cells hitting 29.7% efficiency.
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OO CHINA WATCH

troy-technical.com

2026.07.13 — 07.19 | 3-Axis: China Move / Verification / Engineer Implications

China's Advanced Materials Self-Sufficiency: Photoresists & High-Performance Carbon Fiber
m China's Move

China is aggressively pursuing self-sufficiency in advanced materials, setting ambitious import substitution
targets for 2026. (source: China's 2026 Tariff Adjustment Plan, various company announcements) *
Photoresists: Xuzhou B&C Chemical Technology Co., ...

m Technical Verification

China's overall carbon fiber production capacity has significantly increased, reaching 138,330 metric

[CONFIRMED] ) i . )
tons in 2023. / T1000-grade carbon fiber (200 tonnes/year) has achieved stable mass production a...

Photoresists: Achieving consistent purity, high resolution, low defectivity, and long shelf-life for
advanced ArF/KrF photoresists, especially for sub-28nm nodes. Scaling production while maintainin...

m Implications for Western Engineers
e Semiconductor Process Engineers:

e Evaluate Chinese ArF/KrF photoresist samples for resolution, LER, defectivity, and process window against
current Western/Japanese...

e Benchmark Xuzhou B&C's products for specific applications, focusing on long-term stability and consistency in
pilot lines, not jus...

China's Critical Mineral Export Controls & Western Supply Chain Diversification
m China's Move

China's rare-earth exports decreased by 6.4% in the first half of 2026, totaling 30,482.8 tons. (source: China
Customs data) * Gallium/Germanium Restrictions: The export prohibition on gallium, germanium, antimony,
and superhard materials to the United States,...

m Technical Verification

China's rare earth export volume decreased by 6.4% in H1 2026. / The export ban on gallium and

[CONFIRMED] ) . ' .
germanium to the U.S. is temporarily suspended until November 27, 2026.

Diversification: Establishing economically viable and environmentally sustainable mining, refining, and
processing capabilities for critical minerals (rare earths, gallium, germanium, graphite) outs...

m Implications for Western Engineers
e Procurement & Supply Chain Managers:

e Utilize the temporary suspension of Ga/Ge export bans to secure immediate supply, but prioritize establishing
alternative, non-Chi...

o Accelerate diversification efforts for graphite supply chains, particularly for EV battery and other electronics
applications, in ...
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I Key Trends This Week (5 Total)

AI-Driven Materials Discovery Accelerates R&D; by 60%
AI-Driven Labs Slash Discovery Timelines by 60%, Redefining Materials R&D.;

Al and high-performance computing are fundamentally transforming materials science, enabling 'self-driving
labs' and 'autonomous discovery engines' to accelerate R&D; cycles by 40-60%. This paradigm shift is
evident in the search for rare-earth-free magnets, energy conversion materials, and perovskite

semiconductors, promising faster time-to-market for next-generation products.

R&D; Cycle Reduction Power Reduction (NIL)
40-60% 90%

» DIFFER P Iowa State University » MIT Lincoln Laboratory » Resonac » JGC Holdings
Refs: S1-11 S1-14 S1-23 S1-26 S1-35 S1-37 S2-01 S2-23 S3-03 S3-06 S3-21 S3-29 S4-04 S4-13 S4-14 S4-19

_ Polymers & Resins

Sustainable Materials & Circularity Drive 25% Environmental Impact
Reduction

Circular Economy Mandates & Bio-Based Innovations Reduce Environmental Impact by 25%.
The global push for sustainability is accelerating the development and adoption of bio-based, recyclable, and
PFAS-free materials. New EU regulations for PET recycling and funding for bio-based polymers are driving
market shifts. Innovations like polyketimine networks and advanced chemical recycling are enabling

closed-loop material lifecycles, reducing waste and carbon footprints across construction, packaging, and
automotive sectors.

Environmental Impact Reduction (Coatings) PET Recycling Plant Capacity EU Bio-Based Funding

25% 500 tons/year €170.7M

» BASF » PureCycle » DePoly » Fraunhofer ISC » Oerlikon

Refs: S1-28 S1-33 S1-34 S1-38 S1-39 S1-41 S2-01 S2-03 S2-06 S2-10 S2-12 S2-13 S2-14 S2-16 S2-17 S2-20 S2-21 S2-23 S2-24 S2-26 S2-27
S2-28 S2-29 S2-31 S2-32 S2-33 S3-28 S4-10

Supply Chain Resilience Boosts Domestic Production with $265B US
Investment

US Investments Totaling $265B Bolster Domestic Semiconductor & EV Material Supply Chains.
Geopolitical factors and the demand for secure supply chains are driving significant investments in domestic
manufacturing, particularly in semiconductors and critical EV materials. The US is seeing multi-billion dollar
commitments from Micron, TSMC, and Bosch for fabs and wafer production. Innovations like rare-earth-free
EV motors and graphene production facilities are reducing reliance on foreign critical minerals, enhancing

national security and economic independence.

TSMC US Investment Micron US Investment Bosch US Funding EV Motor Cost Reduction
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$265B $3B $225M —

» Micron » TSMC » Bosch P Vimag Labs » HydroGraph
Refs: S1-07 S1-12 S1-15 S1-19 S3-05 S3-18 S3-22 S4-03 S4-09 S4-11 S4-13

— Adhesives & Encapsulants

Advanced Packaging & Thermal Management Drive 40% Performance
Gains

Advanced Packaging and Thermal Solutions Boost AI/EV Performance by 40%.

The escalating performance demands of AI, HPC, and EVs are driving rapid innovation in advanced packaging
and thermal management materials. New dielectric films reduce signal loss by 40% in ICs, while
high-heat-resistant encapsulants enable 230°C SiC power modules. Phase change materials and graphene

thermal pads are crucial for battery safety and efficiency, reducing peak temperatures by up to 35% in NEVs.

Signal Loss Reduction SiC Encapsulant Heat Resistance EV Battery Temp Reduction Thermal Cycles (Underfill)

40% plide 35% 1,000

» Hoenle Adhesives » Master Bond » Resonac » Sheen Technology P creating nano technologies inc.
Refs: S1-01 S1-06 S1-08 S1-09 S1-10 S1-20 S1-24 S1-29 S1-43 S2-24 S2-30 S3-15 S3-20 S4-01 S4-04 S4-13 S4-14 S4-16 S4-17 S4-18 S4-19

Nanomaterial Safety Regulations Standardize Global Assessment
OECD & EU Standardize Nanomaterial Safety, Bolstering Global Regulatory Compliance.

International bodies like the OECD and EU are actively developing and updating guidelines for nanomaterial
safety assessment, focusing on dustiness, aquatic toxicity, and characterization in cosmetics. These
regulations aim to standardize evaluation methods, reduce animal testing, and ensure worker and consumer
safety, impacting industries from manufacturing to personal care and requiring companies to update their
safety management systems.

New OECD Test Guidelines Canadian OHS Laws

p CSA 212885

» OECD » EU Commission » EPA » METI » OHS Canada
Refs: S3-04 S3-08 S3-09 S3-13 S3-19

Materials & Chemistry Field Intelligence Report | Vol. 49 2026.07.13 — 07.19 | Page 7



I Macro Market Indicators

Indicator Direction Value Note Source
Global EV Market T Strong Driving demand for S1-06, S3-18, S4-16
Growth advanced battery

materials and thermal
management solutions.

US Semiconductor T $265 Massive capital injection S4-03, S4-09, S4-11

Investment Billion by TSMC, Micron, and
Bosch to bolster domestic

production and advanced

packaging.
Circular Economy ) New Rules  EU adopts rules for S2-10, S2-29
Regulations (EU) chemically recycled PET,

allocates €170.7M for
bio-based industry.

AI/HPC Demand T Surging Fueling innovation in S4-13, S4-14, S4-18
advanced packaging,
high-bandwidth memory,
and thermal management
materials.

I Macro Environment Summary

Global industrial sectors are experiencing a transformative shift, driven by escalating demands for
sustainability, high-performance materials, and resilient supply chains. The electric vehicle market continues
its robust expansion, necessitating innovations in battery materials and thermal management. Concurrently,
massive investments in the semiconductor industry, particularly in the US, are accelerating advanced
packaging and next-generation lithography to meet the insatiable demands of AI and high-performance
computing. Regulatory pressures, especially in Europe, are pushing for a circular economy, mandating
increased recycled content and the elimination of hazardous substances like PFAS. This confluence of factors
is creating a fertile ground for materials science breakthroughs, with Al-driven R&D; emerging as a critical

accelerator across all domains.

I Market Data: XLB (Materials & Chemicals) Weekly Trend

50.53 USD -0.71%
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I Action Recommendations by Player

Action Recommendations for Western OEM
OEM Tesla, Volkswagen Group, GE Aerospace, Daher

Facing intense pressure to innovate with sustainable, high-performance materials for EVs, aerospace, and
electronics, while securing critical material supply chains. VW Group H1 2026 global sales down 6.3%, China
down 25.9%.
I Risk
¢ If non-Western rare-earth magnet supply becomes unstable, Western OEMs face 12-month production delays
¢ Slow adoption of circular materials could lead to regulatory non-compliance and market exclusion

e Delayed product launches due to material validation bottlenecks in advanced packaging

I Opportunity
¢ Integrate rare-earth-free EV motors by 2027-28 to de-risk supply, targeting Vimag Labs/CorePower Magnetics

e Leverage CFRTPs for 60% weight reduction in aerospace, enhancing fuel efficiency and sustainability

e Adopt AI-driven material discovery to cut R&D; cycles by 40-60%, accelerating time-to-market

I Actions This Week
e By Q4 2026, initiate pilot programs with Vimag Labs or CorePower Magnetics for rare-earth-free EV motors to

diversify supply.

e Within 6 months, establish internal teams to evaluate and integrate bio-based/recycled polymers for new
product lines.

e By Q1 2027, invest in Al-driven material simulation platforms to accelerate R&D; and reduce prototyping
costs.

[0 Scenario: If global rare-earth supply becomes unstable by 2027, Western OEMs without diversified
magnet-free motor designs will face 12-18 month production delays and significant cost increases —

accelerate magnet-free motor qualification now.

[ Quick Win : Schedule meetings with Vimag Labs (India) and CorePower Magnetics (US DOE-backed) this
week to assess magnet-free EV motor technology readiness and supply roadmaps.

Action Recommendations for Western Contract Manufacturer
Foundry GlobalFoundries, Amkor

Benefiting from increased domestic manufacturing mandates and advanced packaging demand, with Amkor
securing a 10-year CoWoS deal with TSMC.
I Risk

e Lagging in adopting advanced manufacturing processes (NIL, 3D printing) could lead to market share loss

e Failure to meet sustainability standards for bio-based/recycled materials will impact client contracts

e Inability to scale advanced packaging capacity for AI/HPC chips could create bottlenecks

I Opportunity
e Expand advanced packaging capacity for AI/HPC chips, targeting $54.52M NIL market by 2027

e Offer chemical recycling services for complex plastic waste, creating new revenue streams
e Specialize in 3D printing for personalized medical devices, a fast-growing sector

I Actions This Week
e By Q1 2027, invest in Nanoimprint Lithography (NIL) equipment to support sub-10nm semiconductor

patterning and reduce power consumption by 90%.
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e Within 3 months, develop capabilities for processing bio-based and recycled polymers to meet OEM
sustainability targets.

e By Q3 2026, explore partnerships with chemical recycling startups like DePoly to offer circular material
solutions.

[0 Scenario: If advanced packaging demand for AI/HPC continues to surge by 2027, contract manufacturers
without CoWoS or NIL capabilities will be unable to meet client needs — invest in next-gen lithography and

packaging capacity immediately.
[ Quick Win : Evaluate Canon NIL and ASML High-NA EUV roadmaps this week to identify strategic equipment
investments for advanced semiconductor manufacturing.

Action Recommendations for Western T&M; Provider
T&M; PicoQuant, Oerlikon, Bureau Veritas, Eurofins

Critical enablers for materials characterization, quality control, and safety assessment, especially with new
nanomaterial regulations and complex material formulations. PicoQuant unveiled Solira TRPL microscope.
I Risk

e Inability to keep pace with rapid material innovation requiring new analytical techniques

¢ Slow adaptation to new nanomaterial safety guidelines (OECD, EU, Canada) leading to non-compliance

e Lack of expertise in certifying bio-based and recycled content could limit market access

I Opportunity
e Develop advanced characterization tools for AI-discovered materials and complex composites

o Offer certification services for bio-based/recycled content to meet growing market demand

e Provide comprehensive testing for nanomaterial safety compliance, leveraging new OECD guidelines

I Actions This Week
e By Q4 2026, launch new service packages for nanomaterial safety assessment, incorporating OECD TG 127

and TG 322 standards.
e Within 6 months, invest in advanced spectroscopy and microscopy for characterizing high-entropy alloys and
metasurfaces.

e By Q3 2026, partner with bio-based material developers to offer rapid certification for sustainable content.

[0 Scenario: If new nanomaterial regulations become globally harmonized by 2027, T&M; providers without
comprehensive, standardized testing protocols will lose market share to compliant competitors — invest in
OECD/EU-aligned testing capabilities now.

[0 Quick Win : Review OECD Test Guidelines (TG 127, TG 322) and EU cosmetic nanomaterial guidance this
week to identify immediate gaps in current testing services.

Action Recommendations for Western Material Supplier
Material BASF, Covestro, Syensqo, Master Bond, H.B. Fuller, Greene Tweed, Oerlikon, Fraunhofer ISC

At the forefront of innovation, developing sustainable, high-performance materials for EVs, aerospace,
electronics, and medical devices. BASF expanding biomass-balanced additives and PFAS-free PPA. Syensqo
expanding aerospace adhesives by 30%.
I Risk

e Failure to rapidly scale production of new sustainable materials to meet demand

e Intense competition from Asian suppliers in advanced materials (HEAs, CNTs, advanced packaging)

e Regulatory non-compliance if PFAS-free alternatives are not commercialized quickly

I Opportunity

Materials & Chemistry Field Intelligence Report | Vol. 49 2026.07.13 — 07.19 | Page 10



e Lead in PFAS-free solutions for coatings and flame retardants, capturing new market share
e Capture market share in bio-based and recycled polymers, leveraging EU funding and demand
e Develop advanced thermal management materials for EVs and Al, addressing critical performance needs

I Actions This Week
e By Q3 2026, launch a new line of certified PFAS-free coatings and flame retardants, targeting automotive and

electronics OEMs.

e Within 6 months, secure long-term feedstock agreements for bio-based polymers to ensure scalable
production.
e By Q4 2026, increase production capacity for high-heat-resistant epoxy encapsulants by 20% to meet SiC

power module demand.

O Scenario: If EU/US regulations on PFAS become stricter by 2027, material suppliers without proven,
scalable PFAS-free alternatives will face significant market exclusion — prioritize R&D; and commercialization
of fluorine-free solutions now.

[ Quick Win : Initiate a cross-functional task force this week to identify all PFAS-containing products and
develop a 12-month phase-out and replacement strategy.

Action Recommendations for Western Distributor
Distributor Arrow, Avnet, Brenntag

Crucial for connecting innovative material suppliers with diverse manufacturing clients, navigating complex
supply chains and regulatory landscapes.

I Risk
¢ Inability to manage inventory and logistics for rapidly evolving new materials (nanomaterials, bio-based

polymers)
e Lack of expertise in new material applications and technical support for customers

¢ Disintermediation by direct sales from large material suppliers or online platforms

I Opportunity
e Specialize in distributing sustainable materials (bio-based, recycled, PFAS-free) to meet growing demand

o Offer value-added services for advanced packaging materials, including technical support and logistics
e Provide technical support for integrating new functional materials (PCMs, HEAS) into client products

I Actions This Week
e By Q1 2027, establish a dedicated sales and technical support team focused on bio-based and recycled
polymer solutions.
e Within 3 months, develop a robust inventory management system for high-demand advanced packaging
materials and thermal solutions.
e By Q4 2026, host a series of webinars for clients on the benefits and application of new functional materials
like PCMs and HEAs.
[0 Scenario: If the market for sustainable and high-performance materials fragments by 2027, distributors
without specialized technical knowledge and a diverse portfolio will lose relevance — invest in technical
training and niche product lines now.
[0 Quick Win : Conduct a market survey this week to identify the top 3 sustainable material categories (e.g.,
PFAS-free coatings, bio-based resins) with unmet demand among current clients.

Action Recommendations for Western Equipment Maker
Equipment ASML, Applied Materials, Thermo Fisher, Sartorius, Canon
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Providing the critical tools for advanced materials manufacturing and characterization, including next-gen
lithography and AI-driven lab automation. ASML and Applied Materials are driving next-gen lithography.
I Risk
e High R&D; costs for next-gen equipment (High-NA EUV, advanced 3D printers) impacting profitability
e Dependence on semiconductor market cycles and geopolitical shifts affecting investment decisions
e Competition from Asian equipment makers (DNP, Resonac) in advanced manufacturing technologies
I Opportunity
e Develop and commercialize AI-guided 'self-driving labs' for materials discovery, a rapidly growing market
¢ Provide advanced manufacturing equipment for CFRTPs and 3D printing, supporting lightweighting initiatives
e Supply Nanoimprint Lithography (NIL) systems for cost-effective semiconductor patterning, reducing power by
90%

I Actions This Week
e By Q2 2027, launch a new generation of automated materials synthesis and characterization platforms

integrated with AI.

e Within 6 months, expand manufacturing capacity for Nanoimprint Lithography (NIL) systems to meet growing
demand for sub-10nm chip production.

e By Q4 2026, partner with aerospace OEMs to co-develop advanced CFRTP processing equipment for
lightweight structures.

[0 Scenario: If Al-driven materials discovery becomes the industry standard by 2028, equipment makers
without integrated Al/automation solutions will be obsolete — invest heavily in 'self-driving lab' technologies
and partnerships now.

[ Quick Win : Initiate discussions this week with DIFFER and MIT Lincoln Lab to understand their 'self-driving
lab' requirements and potential equipment integration opportunities.
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I Impact Matrix (Players x Trends)

++ = Strong Tailwind + = Tailwind 0 = Neutral — = Headwind —— = Strong Headwind
TR-01 TR-02 TR-03 TR-04
Player HIGH HIGH MED MED
AI-Dri Sustai Supply Advanc
Western OEM + + 4+ + ++
Western Contract
Manufacturer + + ++ ++
Western T&M;
Provider ++ + Y +
Western Material
supplier ++ ++ + ++
Western Distributor + + + +
Western Equipment
auip ++ + ++ 4

Maker

I Timeline This Week (10 Events)

Date

2026-07-09

2026-07-09

2026-07-13

2026-07-13

2026-07-15

2026-07-16

2026-07-16

2026-07-16

2026-07-17

Tag

policy

policy

product

deal

milestone

policy

milestone

deal

milestone
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Headline

DOE backs CorePower Magnetics for rare-earth-free EV
motors, bolstering supply chain resilience.

EU adopts first-ever rules for calculating chemically
recycled content in PET bottles.

MIT develops tiny infrared chip using phase change
materials, advancing gas/heat detection.

Covestro and BYD seal strategic partnership for advanced
polymer materials in new energy vehicles.

Swiss DePoly inaugurates showcase plant for
500-ton/year PET chemical recycling technology.

OECD releases two new test guidelines for nanomaterial
safety assessment.

US-JOINT consortium launches to cut advanced
packaging validation cycles by 83% in Silicon Valley.

TSMC commits additional $100B to U.S. semiconductor
manufacturing, bringing total to $265B.

BASF opens new production plant in Disseldorf for
high-performance surfactants, polymers, and specialties.

TR-05
Low

Nanoma

0

++

Source

USA S1-19

Europe S2-10

USA S1-24

International S2-09

Switzerland S2-12

International S3-04,

SIS

USA S4-04

USA S4-11

Germany S2-19



Date Tag Headline Source

2026-07-17 product Songwon to commercialize RSPO-certified antioxidant South Korea S2-32
'SONGNOX 1076' for sustainable polymer additives by
late 2026.
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I Company Spotlight

Vimag Labs T Patents Rare-Earth-Free EV Motor, Securing Supply Chains
Indian startup Vimag Labs secured its fifth patent for Virtual Magnet Synchronous Motor (VMSM) technology,

eliminating rare-earth magnets and reducing EV production costs. This challenges China's rare-earth
dominance.

e Western OEMs: Initiate technical evaluation and pilot programs with Vimag Labs by Q4 2026 to diversify EV
motor supply.

DePoly T Launches 500-Ton/Year PET Chemical Recycling Plant
Swiss startup DePoly inaugurated a showcase plant for its proprietary PET chemical recycling technology,

capable of processing 500 tons/year. This regenerates virgin-quality feedstock, supported by investors like
BASF.

e Western Material Suppliers: Explore partnerships with DePoly by Q3 2026 to integrate chemically recycled PET
into their product portfolios.

US-JOINT Consortium T Launches to Cut Advanced Packaging Validation by 83%
A 12-company consortium led by Resonac launched in Silicon Valley, aiming to reduce advanced

semiconductor packaging validation cycles from 6 months to 1 month for AI/HPC applications.

e Western Foundries/Equipment Makers: Engage with US-JOINT by Q4 2026 to align R&D; and integrate rapid
validation capabilities for advanced packaging.

I Technology Roadmap

2026
& Commercialization of PFAS-free coatings and bio-based polymer additives accelerates.
& Initial deployment of Al-driven materials discovery platforms in R&D.;

& New nanomaterial safety guidelines adopted by OECD and EU.

2027

# Mass production of rare-earth-free EV motors begins.
& Widespread adoption of chemical recycling for PET and other plastics.

& Nanoimprint Lithography (NIL) market projected to reach $54.52M.

2028
& Advanced packaging validation cycles reduced by 80%+ for AI/HPC chips.

& Carbon Fiber-Reinforced Thermoplastics (CFRTPs) become standard in secondary aerospace structures.

& 'Self-driving labs' become common in advanced materials R&D.;

2029

& Graphene-enhanced materials widely integrated into EV batteries and industrial coatings.
& Bio-based polymers achieve performance parity with fossil-based alternatives in key applications.

& Metasurfaces enable multi-functional optical devices for environmental and medical diagnostics.

2030

& Sub-1nm semiconductor manufacturing via NIL technologies.

& VW Group aims to halve its product lineup, focusing on high-value segments.
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# Significant progress towards circular economy goals in materials sectors, driven by policy and innovation.
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PEMWE Catalysts

Metal Vacancies in 2D ZnIn2S4 Nanosheets
Maximize Photocatalytic Hydrogen Peroxide
Production

Metasurfaces Revolutionize Surface
Metrology, Integrating Multiple Functions into
Ultra-Compact Sensors

Local Coordination Asymmetry in PtNi
Nanocrystals Boosts ORR and EGOR Catalytic
Performance up to 6.73x over Pt/C

KAIST Develops Electrically Reconfigurable
Metasurfaces for 'Space Sensors,' Integrating
Multiple Roles on a Single Chip

Hoenle Adhesives Unveils "Structalit 8205"
Underfill for Advanced Flip-Chip and BGA
Packages, Withstanding 1,000 Thermal
Cycles (-40°C to +100°C)

Master Bond Launches ISO 10993-5
Biocompatible Dual-Cure Adhesive
UV26DCMed, Ideal for Reusable Medical
Devices

Micron Commits Up to $3 Billion to Fortify
U.S. Semiconductor Ecosystem, Including
$500M Strategic Investment in GlobalWafers
for 300mm Silicon Production

Resonac-Led US-JOINT Consortium of 12
Companies Launches in Silicon Valley to Cut
Advanced Packaging Validation Cycles by
83%

H.B. Fuller Acquires UK-Based Advanced
Medical Solutions for Strategic Expansion in
Medical Adhesives, Targeting $55M Synergy
by 2031

Syensqo Unveils Multi-Million Dollar U.S.
Manufacturing Expansion, Accelerating
Aerospace Adhesives Production by Over
30%

Master Bond Strengthens Broad USP Class VI
Compliant Adhesive Line for Disposable and
Reusable Medical Devices, Ensuring Extensive
Sterilization Resistance

Source

CCS Chemistry

ACS Applied Nano
Materials - ACS

Publications

euspen

ACS Applied
Engineering

Materials - ACS

Publications

EurekAlert!

Engineer Live

Adhesives &

Sealants Industry

Micron

Technology

Resonac

Stocktwits

Syensqo

Master Bond

Date

2026-07-13

2026-07-10

2026-07-13

2026-07-09

2026-07-14

2026-07-10

2026-07-09

2026-07-09

2026-07-16

2026-07-16

2026-07-13

2026-07-10

Region

China

us

UK

us

South
Korea

UK

us

us

Japan

us

Belgiu

us
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Nanotechnology
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Adhesives &
Encapsulants
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ID

S4-08

S4-09

S4-10

S4-11

S4-12

S4-13

S4-14

S4-15

S4-16

S4-17

S4-18

Title

German Industrial Adhesives Giant Jowat

Establishes South Korean Subsidiary to Boost

Automotive, Electronics, and Packaging
Market Presence

Bosch Secures $225M in U.S. Commerce
Department Funding for $2 Billion SiC
Semiconductor Fab Conversion in California,
Boosting Domestic Production

Aduro and ECOCE Launch HCT Testing in
Mexico for Flexible Plastic Packaging Waste,
Recovering Liquid Hydrocarbons from
Multi-Layer Adhesives-Containing Materials

TSMC Commits Additional $100 Billion to U.S.
Semiconductor Manufacturing and Packaging,
Bringing Total Investment to $265 Billion for

12 Facilities

Master Bond Unveils UV16Med-FD, a UV
Curable Epoxy with Fluorescent Dye for
Medical Devices, Ensuring ISO 10993-5
Biocompatibility and Enhanced Defect
Detection

Al Fuels "Golden Age" of Advanced
Packaging: Amkor-TSMC 10-Year CoWoS
Deal Strengthens U.S. Supply Chain, ASE
Builds 6 New Fabs Globally

AI and EVs Drive 2026 Semiconductor

Market, High-Bandwidth Memory (HBM) and

Advanced Manufacturing Nodes Emerge as
Key Growth Themes

BYK Acquires Radar Dome Measurement
System Company, Bolstering Presence in

Autonomous Driving Market and Anticipating

Related Adhesive and Sealant Demand

Graphite Proves Essential for NEV Battery
Thermal Management, Cutting Peak
Temperatures by up to 35%; Sheen
Technology Offers Lightweight Graphene
Thermal Pads

New 230°C High-Heat-Resistant Epoxy
Encapsulation Material (EME-G785 Series)
Boosts SiC Power Module Applications and
Thermal Performance

SEMI Advanced Packaging Summit 2026
Highlights HBM and 2.xD Packaging as Key
Innovators for AI/HPC Performance and
Power Efficiency

Source

European
Coatings

Bosch

Aduro Clean
Technologies

NIST - National
Institute of
Standards and
Technology

AZoM

TechNews

Kraken

Adhesives &

Sealants Industry

Sheen
Technology

creating nano
technologies inc.

SEMI

Date

2026-07-16

2026-07-13

2026-07-16

2026-07-16

2026-07-13

2026-07-17

2026-07-14

2026-07-16

2026-07-13

2026-07-14

2026-07-14

Region

German
y

German

y

Canada

us

us

Taiwan

us

German

y

China

Japan

us
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ID Title Source PEIG] Region Sub-Topic

S4-19  Sheen Technology Releases Optimal Thermal Sheen 2026-07-14 China Adhesives &
Adhesive Application Guide for Screw-Less AI Technology Encapsulants
Edge Sensors and EV Battery Designs

I Editor's Note

Navigating the Materials Revolution: Strategic Imperatives for Western Leadership

The materials and chemistry domain is undergoing a profound transformation, driven by a confluence of
technological breakthroughs, escalating sustainability mandates, and a renewed focus on supply chain
resilience. This week's analysis reveals a landscape where Al-driven discovery is accelerating innovation by
up to 60%, bio-based and recycled polymers are gaining critical market traction, and the quest for rare-earth
independence is reshaping strategic investments. Western manufacturers, investors, and executives must
recognize these shifts not as isolated trends, but as interconnected forces demanding integrated strategic
responses.

The competitive landscape is intensifying, with significant investments from both Western and Asian players
in advanced manufacturing and R&D.; While Western entities are making substantial commitments to
domestic semiconductor production and sustainable material development, the pace of innovation and
commercialization, particularly from China in areas like high-entropy alloys and advanced chip packaging,
necessitates agile and decisive action. Securing access to next-generation materials and manufacturing
capabilities will be paramount for maintaining a competitive edge in high-growth sectors like EVs, AI, and
aerospace.

To thrive in this evolving environment, Western stakeholders must prioritize strategic partnerships, invest in
advanced R&D; infrastructure, and proactively adapt to new regulatory frameworks. The integration of digital
tools, from AI in discovery to advanced process control in manufacturing, will be a key differentiator.
Furthermore, a concerted effort to build truly circular material economies, from design to end-of-life, will not
only meet environmental goals but also unlock significant economic opportunities and enhance long-term
resilience.

& How can Western manufacturers best leverage AlI-driven materials discovery platforms to accelerate their
product development cycles and gain a 12-18 month lead on competitors?

& What specific investments are required by Q4 2026 to ensure a secure, diversified supply chain for critical
materials, particularly for rare-earth-free components and advanced semiconductor packaging?

& How can Western companies proactively integrate circular economy principles and PFAS-free solutions across
their entire product lifecycle to meet evolving regulations and capture new market opportunities by 2027?

Troy Technical Weekly Editorial Team Editorial Assistant
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