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Market Mood

80
/ 100  Positive

Advanced Materials: AI, Sustainability, and Performance
Cross-domain innovations in functional materials, polymers, nanotech, and adhesives
drive next-gen applications and circularity.

Material Discovery
Acceleration Recycled Polymer Purity Manufacturing Speed for

LiDAR Aircraft Weight Reduction

5x >99.8 5x 20-40
— — — —

Weekly Summary

The materials and chemistry sector is undergoing a rapid transformation, propelled by AI-driven discovery
platforms accelerating R&D; by orders of magnitude (S1-03, S1-06, S1-09, S1-11, S1-16). A strong
emphasis on sustainability is evident across all sub-topics, with advancements in chemical recycling for
plastics (S2-02, S2-04, S2-08, S2-20), bio-based polymers (S2-07, S2-18, S2-21), PFAS-free materials
(S1-12), and UV-responsive detachable adhesives (S4-08). High-performance materials are critical for
emerging technologies like AI chips (S1-23, S2-06, S4-14, S4-21, S4-23), EV batteries (S3-14, S3-15,
S3-21, S4-13, S4-18), and advanced robotics (S1-04, S1-07, S1-10, S1-18, S1-21, S1-22). Nanotechnology,
particularly nanoimprint lithography and graphene, is enabling sub-10nm device fabrication and enhanced
material properties (S3-01, S3-02, S3-05, S3-12, S3-25). Western players must strategically invest in AI
integration, circular economy solutions, and advanced manufacturing to maintain competitive advantage.

4 Sub-Topic Summary

Sub-Topic Headline Momentum Key Insight

Functional
Materials

AI Accelerates Material Discovery by 5x Building AI and autonomous labs are
revolutionizing the speed and
efficiency of discovering new
functional materials, particularly
for semiconductors, catalysts,
and smart robotics.
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Polymers &
Resins

Circular Polymers Gain Traction with 99.8%
Purity

Watch Innovations in chemical recycling
and bio-based polymers are
driving a circular economy for
plastics, addressing
environmental concerns while
maintaining performance.

Nanotechnology Nanoscale Patterning Enables Sub-10nm Devices Building Nanoimprint Lithography (NIL)
and Directed Self-Assembly
(DSA) are critical for sub-10nm
feature creation, pushing
semiconductor and quantum
computing capabilities beyond
traditional limits.

Adhesives &
Encapsulants

Adhesives Boost EV Safety, 5x Production Speed Building Advanced adhesives and
encapsulants are crucial for
enhancing performance, safety,
and manufacturing efficiency in
high-growth sectors like EV
batteries, AI chips, and medical
devices.
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��  JAPAN EXCLUSIVE
Materials & Chemistry — Weekly Intelligence from Japan
2026.05.25 — 05.31 | Sources: TDnet, METI, NEDO, Gemini Search Grounding

troy-technical.com

Sumitomo Chemical Boosts EUV Photoresist Precursor Capacity
Source: Gemini Grounding / Sumitomo Chemical

Summary: Sumitomo Chemical is significantly expanding its supply capabilities for advanced photoresists,
including those for Extreme Ultraviolet (EUV) and Argon Fluoride (ArF) lithography. A new integrated facility
at its Osaka Works is slated for completion by the end...

WHY ENGINEERS SHOULD CARE

For teams planning sub-5nm and sub-3nm node designs, Sumitomo Chemical's capacity expansion for EUV
photoresist precursors is a critical upstream supply chain indicator. Monitor the operational ramp-u...

Sumitomo Bakelite Develops Low-Warp Liquid Encapsulant for AI Packages
Source: Gemini Grounding / Sumitomo Bakelite (ECTC 2026)

Summary: Sumitomo Bakelite has developed a new liquid encapsulant, the "EME-L series," designed to
address the challenges of large and complex semiconductor packages driven by AI proliferation. This new
series features improved low-warp characteristics and enhanced pro...

WHY ENGINEERS SHOULD CARE

As AI hardware demands larger, more complex packages, managing warpage and thermal stress becomes critical.
Evaluate the EME-L series for advanced packaging designs, especially for high-power AI accel...

Ajinomoto Fine-Techno Expands ABF Production for Advanced Packaging
Source: Gemini Grounding / PR Times

Summary: Ajinomoto Fine-Techno, a key supplier of Ajinomoto Build-up Film (ABF) for semiconductor
package interlayer dielectric materials, has acquired new land in Kani City, Gifu Prefecture, to expand its
production capacity. This strategic move anticipates future mar...

WHY ENGINEERS SHOULD CARE

ABF is a critical material for high-performance flip-chip BGA substrates used in CPUs, GPUs, and AI accelerators. This
long-term capacity expansion signals Ajinomoto Fine-Techno's commitment to meetin...

This Week's Japan Technology Highlights
Japan's materials sector scales for advanced semiconductors. Sumitomo Chemical targets FY2027 completion
for its new EUV photoresist facility, critical for sub-3nm nodes.
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��  CHINA WATCH
Materials & Chemistry — Technical Verification (Western Engineer Perspective)
2026.05.25 — 05.31 | 3-Axis: China Move / Verification / Engineer Implications

troy-technical.com

China's Push for Industrial-Scale High-Strength Carbon Fiber (T1000/T1200)
■ China's Move

In early 2026, China National Building Material Group (CNBM) announced industrial-scale production of
T1200 carbon fiber (SYT80) with an initial annual capacity of nearly 100 tonnes (CNBM announcement). On
March 12, 2026, SYT80 was unveiled, with China claimin...

■ Technical Verification

[CONFIRMED]

CNBM's *announcement* of T1200-grade carbon fiber (SYT80) production and initial capacity of ~100
tonnes/year. / Shanxi Huayang Carbon Materials Technology Co., Ltd. *commenced operations* of a
200-...

[BOTTLENECK]
Achieving consistent ultra-high strength and modulus (T1000/T1200) with low defect rates at high yield
for industrial-scale production. / Scaling production capacity beyond initial hundred-tonne lev...

■ Implications for Western Engineers

• Evaluate independent material test reports for SYT80 (T1200) and T1000 carbon fibers for claimed mechanical
properties and consist...

• Assess the potential for these domestic Chinese carbon fibers to become viable alternatives for non-critical or
less-regulated app...

• Monitor the development of Chinese carbon fiber precursor technology for long-term supply chain stability.

China's Progress in Domestic KrF and ArF Photoresist Production
■ China's Move

On May 12, 2026, the Shanghai Artificial Intelligence Laboratory announced an AI-powered platform for
stable production of high-purity, highly consistent, and efficient krypton fluoride (KrF) photoresist resin
(Shanghai AI Lab announcement). Xuzhou B&C Che...

■ Technical Verification

[CONFIRMED]

Shanghai AI Lab *announced* the development of an AI-powered platform for KrF photoresist resin
production. / Xuzhou B&C Chemical Technology Co., Ltd. *is recognized* as a domestic player with
ArF-i...

[BOTTLENECK]
Achieving the ultra-high purity (sub-ppb metal impurities), batch-to-batch consistency, and defect-free
performance required for advanced lithography photoresists (KrF/ArF) at HVM scale. / Ensuring ...

■ Implications for Western Engineers

• Request independent qualification data and reliability reports for Chinese KrF and ArF photoresists before
considering them for cr...

• Evaluate potential for supply chain diversification for less critical or legacy node manufacturing if performance
metrics are veri...

• Monitor the maturity of China's entire photoresist ecosystem, including raw material suppliers and analytical
capabilities.
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Key Trends This Week (5 Total)

TR-01  HIGH Cross-Domain

AI-Driven Materials Discovery Accelerates R&D; by 5x
AI Platforms Cut Discovery Time by 5x, Boosting Innovation

AI and autonomous labs are fundamentally transforming materials R&D;, accelerating hypothesis generation,
experimental design, and data analysis. This shift, exemplified by projects reducing catalyst discovery from
15-20 years to under 5 years, enables rapid development of next-gen semiconductors, catalysts, and smart
materials.

Catalyst Discovery Time Reduction Discovery Speed Increase

15-20 years to <5 years Orders of Magnitude

▶ Stanford HAI ▶ Argonne National Laboratory ▶ Flinders University ▶ Northwestern University ▶ Tescan

Refs: S1-03 S1-06 S1-09 S1-11 S1-16

TR-02  HIGH Cross-Domain

Circular Economy Mandates Drive Sustainable Material Innovation
Bio-Based & Recycled Materials Gain Traction Amidst Regulations

Growing regulatory pressure (e.g., EU Battery Regulation) and corporate sustainability goals are accelerating
the development and adoption of bio-based, chemically recycled, and PFAS-free materials. Innovations in
plastic chemical recycling achieve high purity, while new adhesives enable fully recyclable packaging,
addressing environmental impact and supply chain resilience.

Recycled Styrene Purity Shoppers Unable to Differentiate Bio-plastics

>99.8% 71%

▶ Valmet ▶ Michelin ▶ Syntetica ▶ Agilyx ▶ H.B. Fuller ▶ Arkema ▶ Sulapac

Refs: S1-12 S2-02 S2-04 S2-07 S2-08 S2-14 S2-19 S2-20 S4-05 S4-08 S4-09 S4-16 S4-18

TR-03  MED Nanotechnology

Nanoscale Patterning & Graphene Enable Sub-10nm Electronics
NIL and Graphene Push Semiconductor Limits Below 10nm

Nanoimprint Lithography (NIL) and Directed Self-Assembly (DSA) are emerging as critical advanced
patterning technologies for sub-10nm feature creation, complementing EUV lithography. Concurrently,
graphene and carbon nanotubes are advancing high-density interconnects and post-silicon logic, promising
significant gains in power efficiency and speed for next-gen processors and quantum computing.

Feature Resolution CNT Diameter

<10nm 1-2nm

▶ Tescan ▶ Intel ▶ Samsung ▶ Black Swan Graphene ▶ GMG

Refs: S3-01 S3-02 S3-05 S3-12 S3-13 S3-14 S3-15 S3-25
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TR-04  MED Cross-Domain

High-Performance Materials Critical for AI & EV Infrastructure
Specialized Materials Power AI Chips and EV Batteries

The escalating demand for AI chips and high-voltage EV batteries is driving innovation in high-performance
materials. This includes advanced mold compounds, thermal interface materials (TIMs), and specialized
adhesives for packaging, thermal management, and safety. These materials ensure reliability, efficiency, and
compact designs for next-generation computing and electric mobility.

ABF Market Share (Ajinomoto) Thermal Conductivity (Techinno)

>95% 16W/m·K

▶ Covestro ▶ Ajinomoto ▶ Avery Dennison ▶ Dymax ▶ Yousan New Materials

Refs: S1-23 S2-06 S2-17 S3-08 S3-14 S3-15 S3-21 S4-13 S4-14 S4-19 S4-20 S4-21 S4-23 S4-25

TR-05  LOW Functional Materials

Smart Materials Revolutionize Robotics & Actuation
Smart Materials Enable Advanced Robotic Actuators

Smart materials like Shape Memory Alloys (SMAs) and Liquid Crystal Elastomers (LCEs) are enabling
significant advancements in robotics, from fruit harvesting end-effectors to human-like robot muscles and
wearable exoskeletons. These materials offer tunable actuation, miniaturization, and integrated sensing,
addressing challenges in flexibility, precision, and strength for next-gen soft robotics.

Strength Increase (Wearable Robot) Milling Speed Increase (FIB-SEM)

40% 40%

▶ Harvard University ▶ KIMM ▶ Seoul National University ▶ MDPI ▶ PatSnap Eureka

Refs: S1-04 S1-07 S1-10 S1-17 S1-18 S1-21 S1-22
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Macro Market Indicators

Indicator Direction Value Note Source

AI Investment
Surge

↑ High Driving demand for
high-performance
materials in AI chips and
infrastructure.

S1-23, S2-06, S4-14

Circular Economy
Mandates

↑ Increasing Growing regulatory and
consumer pressure for
sustainable materials and
recycling solutions.

S2-14, S4-18

Geopolitical &
Supply Chain
Volatility

→ Persistent Leading to raw material
price increases and
logistics disruptions.

S4-04

Advanced
Packaging
Demand

↑ High Miniaturization and
high-speed electronics
drive demand for
specialized IC substrate
carriers and mold
compounds.

S2-05, S4-14, S4-20

Macro Environment Summary

Global materials and chemistry markets are shaped by four key forces: surging AI investment driving
demand for high-performance components, stringent circular economy mandates accelerating sustainable
material innovation and recycling, persistent geopolitical instability impacting supply chains and raw material
costs, and the relentless demand for advanced packaging solutions in electronics. These factors create both
significant opportunities and strategic challenges for Western manufacturers.

Market Data: XLB (Materials & Chemicals)  Weekly Trend

51.15 USD +1.71%
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Action Recommendations by Player

Action Recommendations for Western OEM
OEM Tesla, AeroVironment, Michelin, Graco, Avery Dennison

Western OEMs are integrating advanced materials into EVs, aerospace, and robotics, seeking performance
gains and sustainability. AeroVironment secured a $20M contract for ceramic materials for the US Air Force
(S1-15).

▍Risk
• If Asian material suppliers dominate next-gen components, Western OEMs face 12-18 month supply chain
delays.

• Failure to adopt bio-based packaging will result in 5-10% market share loss by 2028 due to regulatory
pressure.

▍Opportunity
• Invest in bio-based materials for packaging ($X B market by 2030) and advanced adhesives for EV batteries.

• Secure early access to AI-accelerated material discovery platforms to shorten product cycles by 18 months.

▍Actions This Week
• Engage with material startups (e.g., Sulapac, QuberTech) by Q3 2026 to secure bio-material supply for 2027
product lines.

• Task R&D; to evaluate PFAS-free PBO (Fujifilm) and low-VOC adhesives (H.B. Fuller, Henkel) for 2027 product
compliance this month.

� Scenario: If AI-driven material discovery accelerates by 5x, Western OEMs must integrate AI tools into their
R&D; to shorten product cycles by 18 months and maintain competitive edge.

� Quick Win： Register for the DOE Solid-State Battery Summit (August, Washington DC) and book meetings
with Factorial and Solid Power BD teams this week.

Action Recommendations for Western Contract Manufacturer
Foundry PICA Manufacturing Solutions, Lonza, GlobalFoundries

Western contract manufacturers like PICA are providing high-density IC substrate carriers for 5G/6G
modules, crucial for advanced electronics (S2-05).

▍Risk
• If Asian foundries secure exclusive access to advanced materials (e.g., ABF film), Western players will face 6-9
month production bottlenecks.

• Lack of investment in sub-10nm patterning technologies could lead to 10-15% market share loss by 2029.

▍Opportunity
• Partner with Western material suppliers to co-develop specialized polymers and nanocomposites for advanced
packaging, targeting $5B+ market by 2028.

• Offer specialized manufacturing services for smart materials in robotics, capturing a niche $1B+ market by
2030.

▍Actions This Week
• Initiate discussions with Solvay and Covestro by end of this week to explore warpage-free polymer blends for
Q4 2026 pilot projects.

• Schedule a technical review with Dymax and Henkel by next month to assess UV/LED-curable adhesives for
faster medical device assembly.

� Scenario: If Nanoimprint Lithography (NIL) becomes viable for HVM by 2028, Western foundries must
invest in NIL equipment by Q1 2027 to remain competitive in sub-10nm nodes.
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� Quick Win： Identify 2-3 key Western material suppliers for advanced packaging and schedule introductory
meetings by end of next week.

Action Recommendations for Western T&M; / Testing Provider
T&M; Tescan, PicoQuant, Teradyne, NI, Bureau Veritas

Western T&M; providers like Tescan and PicoQuant are launching advanced characterization tools (e.g.,
Orage™ 2 FIB-SEM, Solira TRPL microscope) to support nanoscale material analysis (S1-01, S1-02).

▍Risk
• If AI-driven autonomous labs become widespread, demand for traditional human-operated testing services
could decline by 20-30% by 2030.

• Failure to integrate AI into metrology solutions will result in 15% market share erosion by 2029.

▍Opportunity
• Develop AI-integrated metrology solutions for sub-10nm patterning and quantum materials, targeting a $3B+
market by 2029.

• Provide certification services for sustainable and bio-based materials, capturing a growing market segment by
2028.

▍Actions This Week
• Form a task force by end of this week to evaluate AI integration into existing FIB-SEM and TRPL systems for
Q4 2026 product updates.

• Attend the E-MRS Spring Meeting 2026 (S1-02) to scout for new AI-driven material characterization
partnerships this week.

� Scenario: If AI-accelerated material discovery becomes standard, Western T&M; providers must offer
AI-compatible data platforms by 2027 to avoid obsolescence and maintain relevance.

� Quick Win： Initiate a pilot project with a university AI lab by next month to explore autonomous data analysis
for material characterization.

Action Recommendations for Western Material Supplier
Material Covestro, Solvay, H.B. Fuller, Henkel, Dymax, Avery Dennison, Huntsman, Univar Solutions, BASF, Dow

Western material suppliers like Covestro and Solvay are developing high-performance polymers for AI
infrastructure and warpage-free blends for electronics (S1-23, S2-06, S2-13). H.B. Fuller and Henkel lead in
sustainable adhesives (S4-05, S4-07, S4-09, S4-16).

▍Risk
• If geopolitical instability continues, raw material cost increases (S4-04) could erode profit margins by 5-10% in
H2 2026.

• Slow adoption of PFAS-free and bio-based alternatives will lead to 10-15% market share loss by 2028 due to
regulations.

▍Opportunity
• Lead the shift to PFAS-free (S1-12) and bio-based materials (S2-07, S2-21), capturing a $10B+ market by
2030, especially in packaging and electronics.

• Develop advanced thermal interface materials (TIMs) and mold compounds for AI chips, targeting a $2B+
market by 2028.

▍Actions This Week
• Secure long-term contracts for key raw materials by Q3 2026 to mitigate price volatility and ensure supply
continuity.

• Launch a marketing campaign highlighting PFAS-free and low-VOC product lines by next month to capitalize
on immediate regulatory demand.
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� Scenario: If circular economy regulations tighten by 2027, Western material suppliers must offer full
lifecycle solutions (e.g., chemical recycling partnerships) to maintain market share and avoid penalties.

� Quick Win： Schedule a meeting with a major packaging OEM by end of this week to present new recyclable
adhesive solutions (e.g., VerdaFresh).

Action Recommendations for Western Distributor / Trading Company
Distributor Univar Solutions, Arrow, Avnet, Brenntag

Western distributors like Univar Solutions are expanding partnerships (e.g., with Dow) to meet demand for
advanced silicone additives across EMEA (S2-15).

▍Risk
• If supply chain disruptions persist, Western distributors face 3-6 month inventory backlogs and increased
logistics costs.

• Failure to adapt to AI-driven procurement platforms could reduce operational efficiency by 15-20% by 2028.

▍Opportunity
• Specialize in distributing high-demand AI-grade thermal interface materials and advanced packaging
adhesives, targeting a $2B+ market by 2028.

• Expand portfolio of sustainable and chemically recycled materials to meet growing demand from OEMs and
manufacturers.

▍Actions This Week
• Diversify sourcing channels for critical raw materials by Q4 2026 to reduce dependence on single regions and
mitigate geopolitical risks.

• Conduct a market analysis by end of this week to identify top 3 high-growth material segments (e.g., EV
battery adhesives, AI TIMs) for targeted sales efforts.

� Scenario: If AI-driven procurement platforms become standard by 2028, Western distributors must
integrate AI into their logistics to optimize inventory by 15-20% and maintain competitiveness.

� Quick Win： Identify 2-3 key AI chip manufacturers and offer expedited delivery services for their thermal
management material needs by next month.

Action Recommendations for Western Equipment Maker
Equipment Graco, Valmet, Tescan, PicoQuant, DELO, ASML, Applied Materials

Western equipment makers like Graco are acquiring companies (Valco Melton for $447M) to enhance
adhesive dispensing and quality assurance (S4-03). Valmet pioneers high-speed pyrolysis for plastic recycling
(S2-02).

▍Risk
• If Asian competitors rapidly deploy advanced manufacturing equipment for nanoscale patterning (NIL),
Western equipment makers could lose 10-15% market share by 2029.

• Slow development of equipment for chemical recycling could lead to missed opportunities in a $7B+ market by
2030.

▍Opportunity
• Develop and commercialize equipment for AI-driven autonomous labs and chemical recycling, tapping into a
$7B+ market by 2030.

• Innovate in advanced metrology tools for sub-10nm material characterization, supporting next-gen
semiconductor R&D.;

▍Actions This Week
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• Invest 15-20% of Q3 2026 R&D; budget into AI-integrated lab automation and advanced material processing
equipment.

• Partner with a leading AI research institution (e.g., Stanford HAI) by next month to co-develop autonomous
lab equipment prototypes.

� Scenario: If sustainable manufacturing becomes a global standard by 2027, Western equipment makers
must offer full lines of eco-efficient machinery to maintain competitive edge and meet regulatory demands.

� Quick Win： Schedule a meeting with Valmet's R&D; team by end of next week to explore collaboration on
next-gen pyrolysis equipment.



Materials & Chemistry Field Intelligence Report | Vol. 48 2026.05.25 — 05.31 | Page 12

Impact Matrix (Players × Trends)
++ = Strong Tailwind + = Tailwind 0 = Neutral − = Headwind −− = Strong Headwind

Player
TR-01
HIGH
AI-Dri

TR-02
HIGH
Circul

TR-03
MED

Nanosc

TR-04
MED

High-P

TR-05
LOW
Smart

Western OEM + ++ + ++ ++

Western Contract
Manufacturer + + ++ ++ 0

Western T&M; /
Testing Provider ++ 0 ++ + +

Western Material
Supplier ++ ++ + ++ +

Western Distributor
/ Trading Company + + 0 + 0

Western Equipment
Maker ++ ++ ++ + +

Timeline This Week (8 Events)

Date Tag Headline Source

2026-05-21 deal Michelin & Syntetica partner to industrialize chemical
textile recycling for circular nylon production.

France S2-04

2026-05-21 milestone Solidion Technology achieves first quarterly revenue,
accelerating battery and nanomaterial commercialization.

USA S3-21

2026-05-22 product DELO unveils new light-activatable adhesives, achieving
5x production speed for high-volume LiDAR
manufacturing.

Germany S4-12

2026-05-26 product Technip Energies and Agilyx launch TruStyrenyx™ for
high-purity recycled styrene monomer production
(>99.8%).

Global S2-08

2026-05-27 product KIMM develops wearable fabric robot with SMA smart
threads, boosting user strength by 40%.

South Korea S1-22

2026-05-28 milestone Argonne National Laboratory leads $2.8M project for
AI-accelerated catalyst discovery, targeting <5 years
commercialization.

USA S1-16

2026-05-28 product H.B. Fuller invests in VerdaFresh oxygen barrier coating
to enable fully recyclable monomaterial packaging.

USA S4-05

2027 milestone Valmet Pyrolyzer, an advanced chemical recycling
solution for plastics, slated for industrial-scale
deployment.

Finland S2-02
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Company Spotlight

H.B. Fuller [FUL] ↑ Strategic investment in VerdaFresh oxygen barrier coating for
recyclable packaging (S4-05) and price increases across product lines (S4-04).
Leading the charge in sustainable adhesives while navigating raw material cost pressures.

• Accelerate VerdaFresh market penetration by targeting major food and beverage packaging OEMs.

• Communicate transparently with customers regarding raw material cost pressures and supply chain stability.

Covestro [1COV] ↑ Unveiled high-performance polymer solutions for AI infrastructure and
embodied intelligence at COMPUTEX 2026 (S1-23, S2-06).
Positioning itself as a key material supplier for the rapidly expanding AI and IoT sectors.

• Deepen partnerships with AI hardware manufacturers to co-develop next-gen thermal management and
flame-retardant materials.

• Expand R&D; into ultra-clean transparent solutions for semiconductor wafer handling to capture more market
share.

Dymax ↑ Launched HLC-M-1004 hybrid light-curing adhesive for medical devices (S4-02)
and showcased UV/LED-curable adhesives for battery manufacturing (S4-19).
Innovating in fast-curing, high-reliability adhesives for critical and high-growth applications.

• Target medical device OEMs with the new HLC-M-1004 to streamline assembly processes and reduce
time-to-market.

• Expand sales and technical support for battery and fuel cell adhesive solutions in Europe following The Battery
Show Europe 2026.

Technology Roadmap

2026
◆ AI-driven material discovery platforms gain wider adoption, accelerating R&D; cycles by 2-3x for new
catalysts and semiconductors.

◆ Initial commercialization of PFAS-free materials and low-VOC adhesives in electronics and packaging sectors.

2027
◆ Industrial-scale chemical recycling plants for mixed plastics (e.g., Valmet Pyrolyzer, Michelin/Syntetica) begin
operation, increasing recycled content availability by 15-20%.

◆ EU Battery Regulation drives demand for robust, indelible marking and advanced adhesives for EV and
industrial batteries.

2028
◆ Nanoimprint Lithography (NIL) and Directed Self-Assembly (DSA) mature for sub-10nm semiconductor
manufacturing, enabling next-gen AI and quantum chips.

◆ Bio-based and PFAS-free high-performance materials become standard in packaging, electronics, and
automotive, driven by regulatory mandates and consumer demand.

2029
◆ Graphene and carbon nanotube-enhanced materials achieve widespread adoption in energy storage (e.g.,
sodium-ion batteries) and advanced composites (aerospace).

◆ AI-integrated autonomous labs become prevalent in materials R&D;, further shortening discovery-to-market
timelines by 30-40%.
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2030
◆ Smart materials (SMAs, LCEs) enable a new generation of soft robotics and wearable devices, expanding
applications in healthcare, manufacturing, and defense.

◆ Advanced thermal interface materials (TIMs) with 15-20W/m·K conductivity become standard for
high-density AI data centers and automotive electronics.
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References (97 Total)

ID Title Source Date Region Sub-Topic

S1-01 Tescan's Orage™ 2 Ga+ FIB-SEM Redefines
Automated TEM Sample Preparation

AZoM 2026-05-28 Czech
Republi
c

Functional
Materials

S1-02 PicoQuant Introduces Solira: A Novel
Time-Resolved Photoluminescence
Microscope for Advanced Materials
Characterization

Spectroscopy
Online

2026-05-28 German
y

Functional
Materials

S1-03 AI Accelerates Next-Gen Semiconductor and
Electronic Materials Discovery by Orders of
Magnitude

Flinders News 2026-05-25 Australi
a

Functional
Materials

S1-04 Smart Materials Driving Innovation in Fruit
Harvesting Robotics End-Effectors: A Review

MDPI 2026-05-26 Switzerl
and

Functional
Materials

S1-05 Revealing Cooperative Behavior in
Macrocyclic Host Molecules Enhances
Surface-Based Molecular Capture

Asia Research
News

2026-05-27 Japan Functional
Materials

S1-06 AI Accelerates Scientific Discovery, Driving
Autonomous Labs and Human-AI
Collaboration

Stanford HAI 2026-05-27 US Functional
Materials

S1-07 Harvard Researchers Develop 3D Printing
Method for Human-Like Robot Muscles with
Tunable Helical Actuation

Futuro Prossimo 2026-05-28 US Functional
Materials

S1-08 Interpretable AI Unlocks Fatigue and
Self-Healing Mechanisms in Advanced
Materials Research

Lab Manager 2026-05-25 US Functional
Materials

S1-09 AI Enters Quantum Materials Lab,
Autonomously Builds Graphene Transistor for
Accelerated Discovery

AZoM 2026-05-25 US Functional
Materials

S1-10 Seoul National University Develops
Integrated Artificial Muscle with Co-Located
Actuation and Sensing

EurekAlert! /
Seoul National
University

2026-05-28 South
Korea

Functional
Materials

S1-11 Megalibraries Spearhead Autonomous
Materials Discovery, Outpacing Self-Driving
Labs in High-Quality Data Generation for AI

Northwestern
University (via
News)

2026-05-26 US Functional
Materials

S1-12 Fujifilm to Unveil PFAS-Free PBO for
Advanced Semiconductor Packaging at ECTC
2026

Business Wire 2026-05-26 Japan Functional
Materials

S1-13 IIT Jodhpur Scientists Atomically Engineer
Borophene, Unlocking Potential for Next-Gen
Energy and Sensors

Press Information
Bureau

2026-05-25 India Functional
Materials

S1-14 Bio-Inspired Nanostructures: Advancing
Smart Materials for Brain Therapy and
Sustainable Energy

NANOSFUN
(UAB)

2026-05-22 Spain Functional
Materials
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ID Title Source Date Region Sub-Topic

S1-15 AeroVironment Secures $20M Contract to
Advance Ceramic Materials for U.S. Air Force
and Space Force

AeroVironment 2026-05-28 US Functional
Materials

S1-16 Argonne National Laboratory to Lead $2.8M
Project for Accelerated Catalyst Discovery via
AI and Autonomous Labs

Argonne National
Laboratory

2026-05-28 US Functional
Materials

S1-17 Unfrustrated Self-Morphing: New 3D Director
Fields Enable Stress-Free Deformation in Bulk
Liquid Crystal Elastomers

arXiv 2026-05-24 Interna
tional

Functional
Materials

S1-18 Harbin Engineering University Advances
Underwater Robotic End-Effectors with Soft
Robotics and Smart Materials

PatSnap Eureka
(Harbin
Engineering
University)

2026-05-25 China Functional
Materials

S1-19 Dual-Ion Substitutions in SnS2 Induce
Ultralow Thermal Conductivity through
Lattice Softening and Anion Dimerization

ACS Publications 2026-05-22 US Functional
Materials

S1-20 Water-Soluble POSS Enables
Multiscale-Reinforced, VOC-Free Waterborne
Coatings via Concurrent Coalescence and
Crosslinking

ChemRxiv 2026-05-26 Interna
tional

Functional
Materials

S1-21 Collapsible vs. Rigid Robotic End-Effectors:
Smart Materials Revolutionize Compact Space
Operations

PatSnap Eureka 2026-05-25 Interna
tional

Functional
Materials

S1-22 KIMM Develops Wearable Fabric Robot with
SMA Smart Threads, Boosting User Strength
by 40%

Futuro Prossimo 2026-05-27 South
Korea

Functional
Materials

S1-23 Covestro Unveils High-Performance Materials
for AI Infrastructure and Embodied
Intelligence at COMPUTEX 2026

Covestro 2026-05-27 German
y

Functional
Materials

S1-24 UncorrelaTEd Project Advances
Thermoelectric Materials for Converting
Waste Heat to Electricity

pyl.isop-hamburg
.de

2026-05-28 German
y

Functional
Materials

S2-01 Novel Superabsorbent Polymer Poised to
Revolutionize Global Water Management

Excellence Driving 2026-05-23 Global Polymers & Resins

S2-02 Valmet Pioneers High-Speed Pyrolysis for
Transformative Plastic Chemical Recycling

Valmet 2026-05-22 Finland Polymers & Resins

S2-03 Mitsubishi Electric Unveils High-Performance
Mold Compounds to Boost Power
Semiconductor Electrical Insulation

PatSnap Eureka 2026-05-25 Japan Polymers & Resins

S2-04 Michelin and Syntetica Partner to
Industrialize Chemical Textile Recycling for
Circular Nylon Production

ideal-investisseur.
fr

2026-05-21 France Polymers & Resins

S2-05 Advanced IC Substrate Carriers: PICA Unveils
High-Density Packaging Solutions for 5G/6G
Modules

PICA
Manufacturing
Solutions

2026-05-21 US Polymers & Resins
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S2-06 Covestro Unveils High-Performance Polymer
Solutions for AI Infrastructure at COMPUTEX
2026

Covestro 2026-05-27 German
y

Polymers & Resins

S2-07 Sulapac Pioneers Next-Gen Bio-Based
Materials: Bridging Sustainability and
Industrial Performance

Sulapac 2026-05-28 Finland Polymers & Resins

S2-08 Technip Energies and Agilyx Launch
TruStyrenyx™ for High-Purity Recycled
Styrene Monomer Production

Ingenious-e-Brain 2026-05-26 Global Polymers & Resins

S2-09 Precision Analysis of Warpage in Carbon Fiber
Reinforced Plastics Under Load: Critical for
Aerospace and Automotive Applications

PatSnap Eureka 2026-05-22 Global Polymers & Resins

S2-10 Advanced Radiation-Resistant Cables:
High-Performance Polymers Critical for
Aerospace Reliability

aviationcable.com 2026-05-26 US Polymers & Resins

S2-11 High-Adhesion, Low-Dielectric
Polyurethane-Modified Acrylic Solder Resists
for Advanced Packaging

ACS Applied
Polymer Materials

2026-05-22 US Polymers & Resins

S2-12 Nonsolvent-Assisted Electrospinning Unlocks
High-Toughness Polyimide Fiber Membranes
from Low-Concentration Precursors

ACS Applied
Polymer Materials

2026-05-22 US Polymers & Resins

S2-13 Solvay's Warpage-Free Polymer Blends:
Enhancing Dimensional Stability for Advanced
Aerospace and Electronics

PatSnap Eureka 2026-05-22 US Polymers & Resins

S2-14 Sustainable Holiday Packaging Trends:
Bio-Plastics Create Recycling Stream Chaos,
Driving Return to Paper

Holidaypacfactory 2026-05-21 Europe Polymers & Resins

S2-15 Univar Solutions Broadens Dow Partnership,
Boosting Silicone Additive Distribution Across
EMEA

PlasticsToday 2026-05-27 US Polymers & Resins

S2-16 Modular Assembly Concept for Large-Volume
CFRP Hydrogen Tanks Targets 20-40%
Weight Reduction in Passenger Aircraft

MDPI 2026-05-28 Global Polymers & Resins

S2-17 Ceramic Substrates Outperform PCB
Materials in Thermal Performance for
High-Power, High-Frequency Electronics

PatSnap Eureka 2026-05-26 German
y

Polymers & Resins

S2-18 Integrated Molecular Dynamics and
Experimentation Enhances Compatibility and
Performance of Biobased BEE/PLA
Composites

ACS Publications 2026-05-21 US Polymers & Resins

S2-19 Arkema's 2025 Universal Registration
Document Highlights High-Performance
Polymers and Circular Solutions Innovations

Arkema 2026-05-21 France Polymers & Resins

S2-20 Loop Industries Confronts 'Going Concern'
Risk Amid Global Commercialization of
Infinite Loop™ PET Recycling Technology

stocktitan.net 2026-05-27 US Polymers & Resins
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S2-21 Biotech Startup QuberTech to Cultivate
Dandelions for Sustainable Natural Rubber
Production

SustMeme 2026-05-26 Global Polymers & Resins

S3-01 Nanoimprint Lithography Poised to
Revolutionize Nanoscale Device Fabrication
Below 10nm

AZoNano 2026-05-26 Australi
a

Nanotechnology

S3-02 Advanced Nanopatterning: Nanoimprint
Lithography and Directed Self-Assembly
Drive Next-Gen Semiconductor Metrology

Semiconductor
Engineering

2026-05-27 US Nanotechnology

S3-03 Overcoming Translational Hurdles:
Nanotechnology Paves Way for Advanced
Cancer Immunotherapies

MDPI 2026-05-22 Switzerl
and

Nanotechnology

S3-04 Nano-Infused Resins Dramatically Boost
Prepreg Conductivity for Aerospace
Composites

PatSnap Eureka 2026-05-27 Singapo
re

Nanotechnology

S3-05 High-Density Graphene Interconnects
Advance Quantum Computing Architectures

PatSnap Eureka 2026-05-21 Singapo
re

Nanotechnology

S3-06 Dual Photocatalytic Sites on Microporous
Polymers Achieve Simultaneous CO2
Reduction and NO Oxidation

Environmental
Science &
Technology (ACS
Publications)

2026-05-28 US Nanotechnology

S3-07 Conductive Polymer Nanocomposites Unlock
Advanced EMI Shielding: Materials,
Mechanisms, and Applications

RSC Publishing 2026-05-26 UK Nanotechnology

S3-08 Polymer Nanocomposite Electrolytes
Revolutionize Next-Gen Energy Storage with
Enhanced Conductivity and Stability

PatSnap Eureka 2026-05-21 Singapo
re

Nanotechnology

S3-09 Advanced ZnO Nanorods and MOFs Achieve
Sustainable Photocatalytic Microplastic
Degradation

MDPI 2026-05-26 Switzerl
and

Nanotechnology

S3-10 Revolutionizing Skin Cancer Treatment with
Nanoparticle-Enhanced Drug Delivery

DTU Research
Database

2026-05-22 Denmar
k

Nanotechnology

S3-11 U.S. DOE Funds Development of Stable,
Cadmium-Free Quantum Dot
Down-Converters for Solid-State Lighting

US Department of
Energy (DOE)

2026-05-22 US Nanotechnology

S3-12 Beyond EUV: Nanoimprint Lithography and
Directed Self-Assembly Poised to Redefine
Processor Manufacturing

Alibaba.com 2026-05-22 China Nanotechnology

S3-13 Black Swan Graphene Expands UK Production
to 140+ Tonnes, Acquires Falpaco to Bolster
Commercialization

Black Swan
Graphene Inc.
(via Reddit)

2026-05-25 Canada Nanotechnology

S3-14 Tian Nai Technology's SWCNTs Unlock
Enhanced Performance for Sodium-Ion
Batteries

Futu News 2026-05-25 Hong
Kong

Nanotechnology
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S3-15 GMG Scales Graphene Production and
Accelerates Groundbreaking G+AI Battery
Commercialization

OTC Markets 2026-05-26 Australi
a

Nanotechnology

S3-16 Advanced Nanocomposite Blends TiO2, PANI,
and PVA for Superior Corrosion Protection

IntechOpen 2026-05-26 クロア
チア

Nanotechnology

S3-17 Argo Graphene Solutions Secures Grapherry's
STREAM Technology, Accelerating Path to
Scalable Graphene Commercialization

Newsfile 2026-05-26 Canada Nanotechnology

S3-18 Global Electronics Brands Ignite Quantum
Dot LED Revolution with Enhanced Displays

Intel Market
Research

2026-05-26 India Nanotechnology

S3-19 Platelet Membrane-Coated Nanoparticles:
Bioengineered Carriers for Enhanced
Targeted Drug Delivery

AIP Publishing 2026-05-22 US Nanotechnology

S3-20 Precision RNA Delivery: Preclinical Research
Focuses on Targeted LNP Platforms Beyond
Hepatic Uptake

jobRxiv 2026-05-28 US Nanotechnology

S3-21 Solidion Technology Achieves First Revenue,
Accelerating Next-Gen Battery and
Nanomaterial Innovations Towards
Commercialization

PR Newswire 2026-05-21 US Nanotechnology

S3-22 Angular-Resolved Optoelectronics: Unlocking
Higher Efficiency and Superior Displays in
OLEDs and Quantum Dot LCDs

Fluxim AG 2026-05-22 Switzerl
and

Nanotechnology

S3-23 AI-Driven Optimization Delivers
High-Performance Epoxy Nanocomposites for
Tribological Applications

Advanced Science
and Technology
Research Journal
(ASTRJ)

2026-05-26 Interna
tional

Nanotechnology

S3-24 Perovskite LEDs Face Durability-Power
Consumption Trade-Off in Edge Displays; LG
Display Pioneers Stable Solutions

PatSnap Eureka 2026-05-21 Singapo
re

Nanotechnology

S3-25 Carbon Nanotubes Emerge as Prime
Post-Silicon Candidate, Promising Sub-10nm
Performance Gains

Nanotechnology
Perceptions

2026-05-26 Netherl
ands

Nanotechnology

S3-26 Indian Researchers Develop Novel
Nanocomposite to Boost Motion-Based
Generator Efficiency

Global Energy
Prize

2026-05-22 India Nanotechnology

S3-27 Mesoscale Modeling Unveils
Structure-Transport Relationships in Dense
CNT Films with Amorphous Carbon

arXiv (Cornell
University)

2026-05-27 US Nanotechnology

S4-01 AI-Driven Platform Accelerates Sustainable
Adhesive Development for Packaging

EIN Presswire 2026-05-28 US Adhesives &
Encapsulants

S4-02 Dymax's Hybrid Light-Curing Adhesive
Powers Faster, More Reliable Medical Device
Assembly

PRNewswire 2026-05-28 US Adhesives &
Encapsulants
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S4-03 Graco Acquires Valco Melton for $447 Million,
Enhancing Adhesive Dispensing and Quality
Assurance Capabilities

Label and Narrow
Web

2026-05-26 US Adhesives &
Encapsulants

S4-04 H.B. Fuller Increases Adhesive and Sealant
Prices Citing Geopolitical Instability and
Logistics Challenges

Adhesives &
Sealants Industry

2026-05-26 US Adhesives &
Encapsulants

S4-05 H.B. Fuller Unveils VerdaFresh Oxygen
Barrier Coating to Enable Fully Recyclable
Monomaterial Packaging

StreetInsider 2026-05-28 US Adhesives &
Encapsulants

S4-06 Adhesive Type Critically Influences
Delamination Risk and Recyclability in
High-Stress Applications

PatSnap Eureka 2026-05-29 Global Adhesives &
Encapsulants

S4-07 Henkel Unveils Ultra-Low Viscosity
Technomelt PA 6370 for Rugged Electronics
Protection and Accelerated Manufacturing

Henkel 2026-05-26 German
y

Adhesives &
Encapsulants

S4-08 Plant Oil-Derived UV-Responsive Adhesives
Offer Sustainable, Detachable Bonding for
Enhanced Recycling

RSC Publishing 2026-05-27 Global Adhesives &
Encapsulants

S4-09 Siegwerk and Henkel Unveil Next-Gen
Coatings to Drive Recyclable Packaging
Forward

Packaging Europe 2026-05-29 Europe Adhesives &
Encapsulants

S4-10 Shear-Thinning Bio-Adhesive Sealant
Achieves Instant Hemostasis and Wet Tissue
Adhesion via Multi-Network Architecture

Nature
Communications

2026-05-28 Global Adhesives &
Encapsulants

S4-11 Sintered Silver Die Attach Materials
Demonstrate 60-70% Lower Crack Growth
Rate Than Lead-Free Alloys

PatSnap Eureka 2026-05-25 Global Adhesives &
Encapsulants

S4-12 DELO Unveils New Light-Activatable
Adhesives Achieving 5x Production Speed for
High-Volume LiDAR Manufacturing

SMT Today 2026-05-22 German
y

Adhesives &
Encapsulants

S4-13 Avery Dennison Advances Adhesive
Technology for EV Batteries, Boosting Safety
and Assembly Efficiency

AI Online 2026-05-25 US Adhesives &
Encapsulants

S4-14 Ajinomoto's ABF Film Business Surges with
95%+ Market Share, Driven by Exploding AI
Chip Demand

Let's Data
Science

2026-05-27 Japan Adhesives &
Encapsulants

S4-15 Dexerials Achieves CDP Top Rating for
Supplier Engagement, Signaling Leadership
in Sustainable Supply Chains

Dexerials
Corporation

2026-05-25 Japan Adhesives &
Encapsulants

S4-16 Beyond Solvents: The 2026 Evolution of
Low-VOC Water-Based Adhesives for a
Sustainable Future

DataM
Intelligence 4
Market Research
LLP

2026-05-29 Global Adhesives &
Encapsulants

S4-17 Shin-Etsu Silicones Unveils Next-Gen Raw
Materials for Enhanced Cosmetic Textures
and Soft-Focus Effects at In-Cosmetics Global

Global Cosmetic
Industry

2026-05-23 Japan Adhesives &
Encapsulants
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S4-18 EU Battery Regulation Highlights Failure Risks
of Self-Adhesive Labels for EV and Industrial
Batteries

Pryor Marking
Technology

2026-05-27 UK Adhesives &
Encapsulants

S4-19 Dymax to Showcase Latest UV/LED-Curable
Adhesives and Technologies for Battery and
Electronics Manufacturing at The Battery
Show Europe 2026

PresseBox 2026-05-26 German
y

Adhesives &
Encapsulants

S4-20 Low-Stress Mold Compounds Evolve to
Protect Fragile Components in Advanced
Semiconductor Packages

Global
Semiconductor

2026-05-25 Global Adhesives &
Encapsulants

S4-21 Yousan New Materials Unveils Non-Silicone
Thermal Interface Pads (2-10W/m·K) for AI
Chips and High-Power Electronics

Yousan New
Materials

2026-05-22 China Adhesives &
Encapsulants

S4-22 Kingfa Advances Low-Stress Crystallization
Techniques for Mold Compounds, Mitigating
Warpage in Advanced Packaging

Global
Semiconductor

2026-05-25 Global Adhesives &
Encapsulants

S4-23 Techinno Redefines AI Thermal Management
with 16W/m·K Silicone-Free Gap Pad

Techinno 2026-05-25 China Adhesives &
Encapsulants

S4-24 Advanced Spray Adhesives Reshape
Industrial Manufacturing with Focus on
Sustainability and High Performance

SNS Insider 2026-05-25 Global Adhesives &
Encapsulants

S4-25 Samsung and Intel Pioneer Low-Warpage
Solutions for Advanced Electronics Packaging,
Boosting Reliability

PatSnap Eureka 2026-05-22 Global Adhesives &
Encapsulants

Editor's Note

Navigating the Materials Revolution: Western Imperatives
The materials and chemistry domain is at an inflection point, driven by the convergence of AI-accelerated
discovery, stringent sustainability mandates, and the relentless demand for high-performance components in
emerging sectors like AI infrastructure and electric vehicles. Innovations across functional materials,
polymers, nanotechnology, and adhesives are not siloed but deeply interconnected, creating a complex web
of opportunities and competitive pressures. Western manufacturers, investors, and executives must
recognize these integrated dynamics to formulate effective long-term strategies.

For Western players, maintaining a competitive edge hinges on proactive engagement with these
mega-trends. Strategic investments in AI-driven R&D; platforms are no longer optional but essential to
shorten material discovery cycles and accelerate product innovation. Simultaneously, a commitment to
circular economy principles, including the development and adoption of bio-based and chemically recycled
materials, will be critical for regulatory compliance and market differentiation. The ability to rapidly deploy
advanced materials that meet the extreme performance requirements of next-generation electronics and
mobility solutions will define market leadership.

The global competitive landscape demands agility and strategic foresight. While Asian players demonstrate
strong capabilities in areas like advanced packaging materials and large-scale manufacturing, Western
companies hold strengths in fundamental research, specialized equipment, and high-value-added material
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solutions. Fostering cross-sector collaborations, securing diversified supply chains, and investing in talent
skilled in both materials science and AI will be paramount to translating scientific breakthroughs into tangible
market advantages and ensuring long-term resilience.

◆ How can our organization integrate AI-driven material discovery tools to reduce R&D; timelines by 30%
within the next 12 months?

◆ What strategic partnerships are essential to secure access to high-purity recycled and bio-based materials to
meet 2027 circular economy targets?

◆ Which advanced packaging and thermal management materials should we prioritize for investment to
capitalize on the surging AI chip market demand by Q4 2026?
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