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AI Materials Discovery
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All 41 Articles This Week ― 5-Axis Evaluation Matrix
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# Article Title Type Tech
Novelty

Market
Proximity

Market
Impact

Data
Reliability

US/EU
Relevance Summary

#01
AI-Driven Wearable
PCM

Research
●●●○

○
●●○○

○
●●●○

○
●○○○

○
●●●○

○

Review highlights AI-driven photothermal PCMs
for adaptive wearable thermal management and
smart healthcare.

#02 MIT Bifur-Circuits Research
●●●●

○
●●○○

○
●●●●

○
●●○○

○
●●●●

●

MIT develops 3D-printed modular 'bifur-circuits'
for reconfigurable smart devices with persistent
electrical connections.

#03 Self-Healing Metal Research
●●●●

●
●○○○

○
●●●●

●
●●○○

○
●●○○

○

Russian university develops self-healing metal
using high-entropy alloy with low-melting
inclusions to seal cracks.

#04
Solstice Acquires
Element

Corporat
e

Strategy

●●○○
○

●●●●
●

●●●●
○

●●○○
○

●●●●
●

Solstice acquires Element Solutions for $14.5B to
create scaled advanced materials platform for AI
and electronics.

#05 AI Self-Driving Labs Research
●●●●

●
●●○○

○
●●●●

●
●○○○

○
●●●○

○

AI-guided self-driving labs promise to accelerate
materials discovery from decades to weeks via ML
and robotics.

#06
Enhanced PCM
Efficiency

Research
●●●○

○
●●○○

○
●●●●

○
●○○○

○
●●●○

○

Research optimizes thermal energy storage with
heat-transfer fins and nanofluids for improved
PCM efficiency in electronics cooling.

#07 AI MatSci Evolution Research
●●●●

○
●●○○

○
●●●●

●
●○○○

○
●●●○

○

Commentary on 2025 papers shows AI in
materials science moving to atomistic models,
inverse design, and autonomous discovery.

#08 PCM Thermal Review Research
●●○○

○
●●○○

○
●●●○

○
●○○○

○
●●●○

○

Review discusses methods to enhance PCM
thermal performance for sustainable energy
storage in buildings, solar, and industrial waste
heat.

#09 AI/EV Thermal Mgmt Research
●●●○

○
●●●○

○
●●●●

○
●○○○

○
●●●●

○

Thermal engineering breakthroughs in 2026
address extreme heat in AI chips and EV batteries
with PCMs, liquid cooling, and AI.

#10 Ultra-Thick ta-C Coat Research
●●●●

○
●●●○

○
●●●●

○
●●●●

○
●●●●

●

Fraunhofer IWS develops ultra-thick (100 µm)
wear-resistant ta-C coatings using laser-arc
plasma filter technology.

#11
Atommer TBC
Funding

Corporat
e

Strategy

●●●○
○

●●●●
○

●●●●
○

●●○○
○

●●●●
○

South Korean startup Atommer secures seed
funding for ultra-thin thermal barrier coatings for
battery safety in electronics.

#12
Self-Healing
Concrete

Research
●●●●

●
●●○○

○
●●●●

●
●●○○

○
●●●●

●

MIT reverse-engineers Roman concrete to create
modern self-healing building material, sealing
cracks with lime clasts.
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#13 Biodegradable SAPs
Corporat

e
Strategy

●●●○
○

●●●●
○

●●●●
○

●●○○
○

●●●●
●

UK startup A&B; Smart Materials develops
biodegradable SAPs from cellulose/starch,
securing funding for $17B market.

#14
HEA Crystal
Nucleation

Research
●●●●

●
●○○○

○
●○○○

○
●●●●

●
●●●●

●

Atomic electron tomography reveals complex
crystal nucleation in HEAs, challenging classical
theory and aiding material design.

#15 Hexanitrogen (N₆) Research
●●●●

●
●○○○

○
●○○○

○
●●○○

○
●●●●

●

Discovery of hexanitrogen (N₆) expands chemical
bonding limits, offering a new concept for
carbon-free energy storage.

#16
Metamaterial
Biosensor

Research
●●●●

○
●●○○

○
●●●○

○
●●●●

●
●●●●

○

Novel microwave metamaterial biosensor shows
high simulated sensitivity for label-free blood
analysis and biomarker screening.

#17
MIT CrysVCD AI
Design

Research
●●●●

○
●●○○

○
●●●●

●
●●○○

○
●●●●

●

MIT's CrysVCD framework uses AI to achieve
70% stable material design, halving
computational costs for advanced materials.

#18 TES for Renewables Research
●●●○

○
●●●○

○
●●●●

○
●○○○

○
●●●●

○

Innovations in TES with nanofluids, PCMs, and
flexible TEGs optimize renewable power and
ensure grid stability.

#19 ALS X-ray Upgrade Research
●●●●

○
●●○○

○
●●●●

●
●●○○

○
●●●●

●

Berkeley Lab's upgraded ALS delivers 100x
brighter X-ray beams, accelerating quantum
computing and energy storage discoveries.

#20 Self-Healing Sensors Research
●●●●

○
●●○○

○
●●●●

○
●●●●

●
●●●●

●

Polyurethane-based self-healable flexible sensors
integrate mechanical integrity, conductivity, and
multifunctionality.

#21
Lead-Free
Perovskites

Research
●●●●

○
●●○○

○
●●●●

○
●●●●

●
●●●●

●

Non-silicon photovoltaics, especially lead-free
perovskites, achieve high efficiency and durability
via interfacial engineering.

#22 Atomic Photocopier Research
●●●●

●
●●○○

○
●●●●

●
●●○○

○
●●●●

●

MIT & ORNL co-develop "atomic photocopier" for
precise atomic defect replication, advancing
room-temperature quantum devices.

#23
Sustainable Soft
Robotics

Research
●●●●

○
●●○○

○
●●●●

○
●●●●

●
●●●●

●

Soft robotics integrates sustainability with
fluorine-free chemistry and self-healing hydrogels
for extended lifespan.

#24
Piezoelectric
Biosensors

Research
●●●●

○
●●○○

○
●●●●

○
●●●●

●
●●●●

●

Lysozyme-PVA composite films create flexible
piezoelectric biosensors for wearable
bio-integrated electronics.

#25
High ZT
Thermoelectrics

Research
●●●●

○
●●○○

○
●●●●

○
●●●●

●
●●●●

●

Bi2Te2.7Se0.3 thermoelectric performance
reaches ZT 1.15 via microstructural engineering,
advancing waste heat recovery.

#26 Upcycled TEG Research
●●●○

○
●●○○

○
●●●○

○
●●●●

●
●●●○

○

Upcycled waste TEG prototype generates 180.75
mV at 5.82 K ΔT, enabling low-cost circular smart
textile electronics.

#27
Self-Powered
Wearables

Research
●●●●

○
●●○○

○
●●●●

○
●●●●

●
●●●●

●

Self-powered wearable systems for digital health
use lead-free piezoelectrics and nanostructure
design.

#28
Photoresponsive
Hydrogel

Research
●●●●

●
●○○○

○
●●●●

○
●●○○

○
●●●●

○

Chinese university develops photoresponsive
hydrogel with 80,000% expansion and
shapeshifting using light for soft robotics.

#29
Biomimetic
Hydrogels

Research
●●●○

○
●●○○

○
●●●●

○
●○○○

○
●●●○

○

Review explores biomimetic hydrogels for
bioelectronics and HMI, integrating tissue-like
mechanics and self-healing.

#30 VC in Adv Materials Market
Overview

●○○○
○

●●●●
○

●●●●
○

●●●○
○

●●●●
●

VC firms invest in advanced materials startups,
prioritizing strategic partnerships for
commercialization.

#31
Rare-Earth-Free
Motors

New
Product

●●●●
○

●●●●
●

●●●●
●

●●●○
○

●●●●
●

Niron, MAHLE, AEM advance rare-earth-free
motor tech with deals, new e-axle, and funding,
targeting EV/industrial.
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#32 NUS AI Foundry Research
●●●●

○
●●○○

○
●●●●

●
●●○○

○
●●●●

○

NUS establishes AI Foundry to shorten materials
discovery from months to weeks, focusing on
HEAs and ceramics.

#33 Mitsubishi NTE Filler New
Product

●●●●
○

●●●●
○

●●●●
○

●●●●
○

●●●●
○

Mitsubishi Chemical commercializes "M-Filleris™
NTE" negative thermal expansion filler to
suppress warpage in AI server packages.

#34 TekVentures Launch
Corporat

e
Strategy

●●○○
○

●●●●
○

●●●●
○

●●○○
○

●●●●
●

Teknor Apex launches TekVentures to invest in
materials science startups, focusing on AI-driven
discovery and green chemistry.

#35
MIT CrysVCD AI
Model

Research
●●●●

○
●●○○

○
●●●●

●
●●○○

○
●●●●

●

MIT's CrysVCD AI model reduces stability
screening time for material designs, aiding
semiconductor cooling and data centers.

#36
Xenergy Solid-State
Bat

Corporat
e

Strategy

●●●●
○

●●●●
○

●●●●
●

●●●○
○

●●●●
○

Xenergy secures $100M+ funding for 3GWh
solid-state battery mass production line, targeting
drones and electric motorcycles.

#37 QC in Adv Materials Market
Overview

●○○○
○

●●●●
○

●●●○
○

●●○○
○

●●●●
●

Chemlyte Solutions highlights critical role of
quality control in advanced materials
manufacturing for aerospace, healthcare,
electronics.

#38
AI 3D Print
GRCop-42

Research
●●●●

○
●●○○

○
●●●●

○
●●○○

○
●●●●

●

WSU researchers use AI to democratize 3D
printing of aerospace alloy GRCop-42, enabling
lower cost and broader access.

#39
White TORMED®
Film

New
Product

●●●○
○

●●●○
○

●●●○
○

●●○○
○

●●●●
○

I.S.T. unveils 'White TORMED®' thermal control
film for spacecraft, with pilot production starting
Nov 2026.

#40 EV BTMS Guide Market
Overview

●○○○
○

●●●○
○

●●●●
○

●○○○
○

●●●●
○

Guide highlights PCMs in EV Battery Thermal
Management Systems, detailing trade-offs in
cooling performance, cost, and risk.

#41 Nanofabricator Pro New
Product

●●●●
●

●●○○
○

●●●●
●

●●○○
○

●●●●
●

ATLANT 3D unveils 'Nanofabricator Pro'
integrating AI-driven materials discovery with
atomic-scale manufacturing.

●●●●○ High ●●●○○ Med-High ●●○○○ Med ●○○○○ Low | Yellow highlight = featured article
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Three Questions That Demand Your Decision This Week

❶ Is your AI strategy ready for autonomous material design?
The rapid advancement of AI-guided self-driving labs (#05, #07, #32) and frameworks like MIT's CrysVCD
(#17, #35) threaten to make traditional R&D; cycles obsolete, reducing discovery from decades to weeks. How
will your R&D; teams integrate these tools to maintain competitive edge?

❷ Are your critical supply chains de-risked from rare-earth dependencies?
Commercial milestones in rare-earth-free motors by Niron, MAHLE, and AEM (#31) signal a major shift,
impacting EV, robotics, and aerospace. With MAHLE's 370 kW e-axle and Niron's partnerships, is your product
roadmap aligned to leverage or compete with these sustainable alternatives?

❸ How will China's solid-state battery scale-up impact your EV/device strategy?
Xenergy's $100M+ funding and 3GWh production line by early 2027 (#36) intensifies global competition in
solid-state batteries. This could disrupt existing battery supply chains and market leadership for US/EU EV and
portable electronics manufacturers. What is your contingency plan?

Opportunities vs. Threats for US/European Companies

Opportunity vs. Threat Matrix for US/European Companies

Opp. > Threat Both High

Low Impact Threat > Opp.

←
 O

pp
or

tu
ni

ty
 →

← Threat →

AI_MatRE_Free

SS_BatSelfHeal

ThrmCoat
BioSAPs

N6_Chem

Item Quadrant ↑ Opportunity ↓ Threat

● AI_Mat Critical Rapid R&D; Comp. lag

● RE_Free Opp. Supply chain security Market shift

● SS_Bat Critical Next-gen products China dominance

● SelfHeal Opp. Durable infra Slow adoption

● ThrmCoat Opp. Device reliability Niche competition

● BioSAPs Opp. Sustain. products Market pressure

● N6_Chem Ref. Fund. research Distant impact
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Deep Dive ① ― Rare-Earth-Free Motors Reach Commercial Scale
#31 | 2026/08/27 | Adamas Intelligence | Tech Novelty●●●●○ Proximity●●●●● Market Impact●●●●● Data
Reliability●●●○○ US/EU Relevance●●●●●

Niron, MAHLE, and AEM are rapidly commercializing rare-earth-free motor technologies, with Niron
partnering with Japan's ASPINA, MAHLE unveiling a 370 kW truck e-axle, and AEM securing $21M funding.
These advancements aim to reduce reliance on rare-earth elements in critical supply chains for EVs and
industrial applications.

MAHLE's Contactless Transmitter (MCT) motor eliminates permanent magnets and slip rings, achieving over
95% efficiency. Niron's iron nitride-based Clean Earth Magnet™ and AEM's electromagnetic designs offer high
performance without critical rare-earth minerals, addressing geopolitical and supply chain vulnerabilities.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: The commercialization of rare-earth-free motors is a critical
development, offering US/EU companies a significant opportunity to de-risk supply chains and
gain a competitive edge in EV and industrial sectors. MAHLE's e-axle is particularly impactful
for heavy commercial vehicles. However, the threat lies in failing to rapidly adopt these
alternatives, leaving OEMs vulnerable to rare-earth market volatility and geopolitical pressures.
US/EU materials & component suppliers must accelerate R&D; into alternative magnet
materials and motor designs. OEMs should immediately evaluate these technologies for
integration into future product lines. Procurement teams must assess current rare-earth
exposure and diversify supplier strategies by Q1 2027.

Deep Dive ② ― China's Xenergy Scales Solid-State Battery Production
#36 | 2026/08/24 | Shanghai Metals Market | Tech Novelty●●●●○ Proximity●●●●○ Market Impact●●●●● Data
Reliability●●●○○ US/EU Relevance●●●●○

Xenergy has secured over $100 million in Series B funding, led by Puhua Capital, to establish a new 3GWh
lithium-metal solid-state battery mass production line. This line is expected to be commissioned from late
2026 to early 2027, accelerating output for drones, eBikes, and electric motorcycles.

Solid-state batteries offer higher energy density, enhanced safety, and longer cycle life compared to
conventional lithium-ion batteries. Xenergy's existing Hangzhou base already produces over 10 million cells,
demonstrating proven commercialization capability for niche high-performance markets, with plans to
expand into broader EV applications.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: Xenergy's rapid scaling of solid-state battery production
presents both a significant opportunity and a major threat for US/EU companies. The
opportunity lies in leveraging this technology for next-generation EVs and portable devices,
offering superior performance and safety. However, the threat is China's accelerating
dominance in this critical technology, potentially creating a new dependency. Published
numbers for mass production are aggressive but plausible given the investment. US/EU OEMs
and battery manufacturers must immediately assess their solid-state battery roadmaps and
accelerate R&D;/partnerships to avoid falling behind. Procurement should identify potential
future supply chain risks and explore diversification strategies by Q2 2027.
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Deep Dive ③ ― AI-Driven Atomic-Scale Manufacturing Unveiled
#41 | 2026/08/26 | 3Druck.com | Tech Novelty●●●●● Proximity●●○○○ Market Impact●●●●● Data
Reliability●●○○○ US/EU Relevance●●●●●

ATLANT 3D has unveiled the 'Nanofabricator Pro,' a manufacturing platform that integrates AI-driven
materials development with atomic-scale experimental fabrication and validation. This system, based on
Direct Atomic Layer Processing (DALP), enables precise additive deposition of materials at the atomic level.

The Nanofabricator Pro aims to bridge the gap between AI-proposed material candidates and their practical
realization, significantly accelerating the translation of computational predictions into functional materials.
This is critical for semiconductors, advanced packaging, and quantum technologies, offering unprecedented
control over material properties and device architectures.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: The Nanofabricator Pro represents a foundational
breakthrough, potentially revolutionizing materials R&D; and manufacturing. The integration of
AI with atomic-scale fabrication is a game-changer for semiconductors and quantum
computing. While proximity to widespread commercialization is still 3-5 years away, the impact
on fundamental design paradigms is immense. The opportunity for US/EU technology licensors
and OEMs is to invest early in this capability to gain a decisive lead in next-gen electronics. The
threat is that competitors who adopt this faster will achieve unparalleled material performance.
R&D; teams should immediately investigate DALP and AI integration for their specific material
development needs. Strategic planners should assess long-term implications for advanced
manufacturing and IP by Q4 2027.

Other Notable Articles
Fraunhofer IWS Develops Ultra-Thick (Up to 100 µm) Wear-Resistant ta-C Coatings (Fraunhofer-Institut für Werkstoff- und Strahltechnik IWS)
TN●●●●○ P●●●○○ MI●●●●○

New plasma filter tech enables 100 µm ta-C coatings, boosting wear resistance and energy efficiency for
industrial systems.

MIT Reverse-Engineers 2000-Year-Old Roman Concrete to Create Modern Self-Healing Building Material (The Debrief)
TN●●●●● P●●○○○ MI●●●●●

MIT applies ancient Roman concrete's self-healing mechanism to modern materials, promising durable,
sustainable infrastructure.

A&B; Smart Materials Develops Biodegradable SAPs from Cellulose and Starch to Replace Microplastics, Secures Pre-Seed Funding to Target $17 Billion
Market (HEC Paris)
TN●●●○○ P●●●●○ MI●●●●○

UK startup develops bio-based, biodegradable SAPs from cellulose/starch, targeting $17B market to replace
microplastics.

MIT's CrysVCD Framework Achieves 70% Stable Material Design with AI, Halving Computational Costs (MIT News)
TN●●●●○ P●●○○○ MI●●●●●

MIT's AI framework CrysVCD achieves 70% stable material designs, drastically cutting computational costs
for R&D.;
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Recommended Actions This Week

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

▍Immediate (this week)
• [Strategy] Assess competitive landscape for rare-earth-free motors (#31) and solid-state batteries
(#36), particularly Chinese advancements, to identify immediate threats.

• [R&D;] Initiate internal review of AI-driven materials discovery tools and platforms (#05, #17, #35,
#41) to understand current capabilities and gaps.

▍Short-term (1 month)
• [Procurement] Identify potential alternative suppliers for critical motor components and battery
materials, focusing on rare-earth-free options (#31).

• [R&D;] Pilot AI-driven material design platforms (e.g., CrysVCD) for specific high-value applications
like thermal management (#17, #35, #33).

• [Business Dev] Explore partnerships with startups in advanced thermal coatings (#11, #33) and
sustainable materials (e.g., biodegradable SAPs #13).

▍Medium-long term (quarter+)
• [R&D;] Invest in long-term research for self-healing structural materials (metals, concrete, polymers)
(#03, #12, #20, #23) and atomic-scale manufacturing capabilities (#41).

• [Executive] Develop a comprehensive strategy for next-generation energy storage, including
solid-state batteries, considering geopolitical risks and supply chain resilience (#36).

• [Legal/IP] Monitor the IP landscape for AI in materials discovery and advanced manufacturing to
protect and leverage emerging technologies (#05, #17, #41).

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-08-30
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Battery Mass Production Line: Accelerates Lithium-Metal Solid-State Battery Output for
Drones and Electric Motorcycles

#37 Chemlyte Solutions Emphasizes Critical Role of Quality Control in Advanced Materials
Manufacturing for Aerospace, Healthcare, and Electronics Industries

#38 WSU Researchers Democratize 3D Printing of Crucial Aerospace Metal Alloy GRCop-42
with AI, Enabling Lower Cost and Broader Access

#39 I.S.T. Unveils 'White TORMED®' Thermal Control Film for Smarter Spacecraft, Initiates
Pilot Production in November 2026, Targets Mass Production by Fall 2028

#40 EV Battery Thermal Management System Design Guide Highlights Crucial Role of PCMs:
Details Trade-offs in Cooling Performance, Cost, and Risk

#41 ATLANT 3D Unveils 'Nanofabricator Pro' Integrating AI-Driven Materials Discovery with
Atomic-Scale Manufacturing, Accelerating Semiconductors, Advanced Packaging, and
Quantum Technologies



#01 Adaptive Wearable Thermal Management
Revolutionized by AI-Driven Phase-Change Materials

OVERVIEW

A new review highlights significant advancements in photothermal phase-change

materials (PCMs) for adaptive wearable thermal management and smart healthcare.

Integrating PCMs with photothermal conversion, electrothermal heating, and sensing

capabilities enables autonomous temperature regulation tailored to user and

environmental conditions. This innovation balances thermal performance with

wearability and durability, with AI-guided design crucial for accelerated optimization

and broader application.

Published August 21, 2026  Science Exploration Press  International



IN DEPTH

Key Findings

A recent review in Smart Materials and Devices underscores the transformative potential
of photothermal phase-change materials (PCMs) in creating highly adaptive wearable
thermal management systems. By integrating PCMs with photothermal conversion,
electrothermal heating, and sophisticated sensing functionalities, researchers are paving
the way for wearable devices that can autonomously adjust to the user's body
temperature and ambient conditions in real-time. This adaptability promises not only
enhanced comfort but also opens new avenues for applications in medical monitoring
and athletic performance optimization.

Technical / Clinical Details

Unlike traditional passive or manually adjusted thermal wearables, advanced PCMs
respond to external stimuli like light and electricity to induce phase changes, enabling
active and dynamic thermal control. This allows for bidirectional thermal management,
meaning a garment could actively warm the wearer in cold conditions and cool them
when it's hot. Critical design considerations include wearability, durability, and human-
material compatibility, leading to advancements in flexible integration. The adoption of
data-driven approaches and artificial intelligence (AI) is significantly accelerating the
discovery process, enabling rapid identification and optimization of PCM compositions
and structures, thereby shortening development cycles.

Background & Context

The burgeoning market for smart wearables necessitates more efficient and comfortable
thermal regulation solutions, particularly for athletes seeking performance advantages,
patients requiring precise body temperature management, and general users desiring
enhanced comfort. Existing solutions often fall short in providing dynamic and
personalized thermal responses. The progress in photothermal PCMs offers a
groundbreaking solution to these challenges, with the potential to profoundly impact
the market. While challenges such as long-term durability and washability remain, AI-
assisted design is expected to expedite their resolution.



Strategic Significance & Outlook

The maturation of this technology is poised to revolutionize diverse sectors, including
smart apparel, high-performance sportswear, medical wearables, and industrial workwear
designed for optimal occupational comfort and safety. Future prospects include the
development of fully autonomous 'smart skin' systems capable of providing maximum
comfort with minimal energy consumption. Continued research and development are
anticipated to yield even higher-performance and cost-effective PCMs, driving
accelerated market adoption and establishing new standards for personal thermal
management.

Source: https://vertexaisearch.cloud.google.com/grounding-api-

redirect/AUZIYQFGoqO15yrTdv8YaVu3cjgZqZ6NtEdwzJyNItiksPjwaktYYfvbJ2NYGjkZdOW4XSazusxpuuffScO7Db
YeHblRSYXBjciYZXfRMMmxUEtPhhG_M11tOB15Xww==
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#02 MIT Engineers Unveil 'Bifur-Circuits': 3D-Printed
Modular System for Shape-Changing Smart Devices
with Persistent Electrical Connections

OVERVIEW

MIT researchers have developed 'bifur-circuits,' a 3D-printed modular component

system enabling reconfigurable smart devices with persistent electrical connections.

These mechanical metamaterials can sense their own shape, facilitating rapid

prototyping and durable electrical connectivity for applications like assistive furniture
and robotic grippers. Extensive compression tests confirm the system's robust

electrical integrity under repeated deformation.

Published August 27, 2026  MIT News  USA



IN DEPTH

Key Findings

Researchers at the Massachusetts Institute of Technology (MIT) have introduced 'bifur-
circuits,' a novel system for constructing shape-changing smart devices that maintain
persistent electrical connections throughout their transformations. Composed of 3D-
printed modular components, this system functions as a mechanical metamaterial
capable of self-sensing its shape. This breakthrough fundamentally addresses the
challenge of unstable electrical connections typically encountered in conventional
flexible devices, opening new frontiers for reconfigurable technology.

Technical / Clinical Details

The 'bifur-circuits' leverage specially designed 3D-printed structures that ensure
electrical integrity even during complex mechanical actuation. The metamaterial's
inherent ability to sense internal strain and deformation as electrical signals eliminates
the need for external sensors to ascertain the device's physical state. The MIT team has
successfully demonstrated diverse applications, including shape-shifting assistive
furniture, adaptive robotic grippers that conform to various objects, and reconfigurable
antennas for optimal signal transmission. Crucially, rigorous compression tests have
validated the high durability of the electrical connectivity, underscoring its robustness for
real-world deployment.

Background & Context

For years, the fields of smart devices and robotics have sought to combine physical
flexibility with advanced functionality. However, conventional flexible electronics have
struggled with maintaining electrical reliability and durability under repeated
deformation. MIT’s 'bifur-circuits' offer an innovative solution to this problem, providing
designers with a platform to create more complex and adaptive devices with ease. This
development promises to streamline design and manufacturing cycles, significantly
reducing time-to-market for novel products.



Strategic Significance & Outlook

The advent of this modular and reconfigurable system is expected to catalyze rapid
prototyping and enable the scalable production of custom-made devices, with ripple
effects across various industries. Sectors such as medical devices, consumer electronics,
aerospace, and advanced robotics are poised to benefit from the creation of devices with
unprecedented capabilities. As integration with diverse materials and manufacturing
processes continues to evolve, 'bifur-circuits' are well-positioned to become a new
paradigm in the design of shape-changing smart devices, driving a wave of innovation.

Source: https://news.mit.edu/2026/mit-engineers-create-system-for-building-shape-changing-smart-

devices-0827
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#03 South Ural State University Develops Self-Healing
Metal That Fills Cracks Upon Heating

OVERVIEW

Researchers at South Ural State University in Russia are developing a self-repairing

metal using a high-entropy alloy matrix with low-melting-point inclusions. When

heated, these inclusions melt and flow into microdefects, then solidify to effectively

seal cracks. This innovation aims to prevent premature failure in structural metals,

offering a significant advance over self-healing polymers for demanding applications.

Published August 20, 2026  The Debrief  USA



IN DEPTH

Key Findings

Researchers at South Ural State University in Russia are developing a groundbreaking
self-healing metal capable of repairing its own microcracks upon heating. This innovative
material leverages a high-entropy alloy matrix embedded with low-melting-point
inclusions. The technology promises to significantly extend the lifespan of metal
components and reduce failure risks across various critical applications.

Technical / Clinical Details

The self-healing metal combines the robustness of a high-entropy alloy with the fluidity
of low-melting-point inclusions. When microcracks or defects form in the metal, external
heat causes the inclusions within the matrix to melt. Driven by capillary action, these
molten inclusions flow into the cracks, and upon cooling, they solidify to fill the voids
and restore the structural integrity of the material. This approach directly addresses the
formidable challenge of self-healing in structural metals, a domain far more demanding
than that of self-healing polymers. The development holds significant promise for
enhancing safety and reliability in high-stress sectors such as aerospace and energy.

Background & Context

Fatigue cracks and micro-defects caused by corrosion are persistent issues in metal
components, leading to reduced structural lifespan and potential catastrophic failures.
While self-healing functionalities have been extensively explored in polymers, their
realization in metals has remained an elusive goal due to the extreme conditions under
which metals typically operate. The research from South Ural State University offers a
novel solution to this long-standing problem, potentially improving the reliability of
components used in high-temperature and high-stress environments. This also translates
to significant reductions in maintenance costs and more efficient resource utilization.



Strategic Significance & Outlook

If successfully commercialized, this self-healing metal technology could find widespread
adoption in industries where safety and durability are paramount, including aircraft
components, power plant turbines, and automotive engines. While still in its early stages,
the underlying principles and demonstrated effects are highly promising, potentially
establishing a new paradigm in materials science. Future research will likely explore its
applicability across broader temperature ranges and different alloy types, further
expanding its potential impact.

Source: https://vertexaisearch.cloud.google.com/grounding-api-redirect/AUZIYQF0sT2-

57EW19KV6BI9CfkLr9AglVq4sfvve5CkwSYvKXzeYV8X_xGP6-
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#04 Solstice Advanced Materials Acquires Element
Solutions for $14.5 Billion, Creating a Scaled Advanced
Materials Platform for AI and Electronics

OVERVIEW

Solstice Advanced Materials announced a definitive agreement to acquire Element

Solutions for approximately $14.5 billion, establishing a scaled advanced materials

platform. This transaction aims to bolster offerings in electronics, AI infrastructure,

and other high-growth markets. The combined entity is expected to accelerate
technologies like Kuprion ActiveCopper and foster customer-led innovation,

positioning it as a leader in industrial advanced material solutions.

Published August 22, 2026  Spray Foam Magazine  USA



IN DEPTH

Key Findings

Solstice Advanced Materials has announced a definitive agreement to acquire Element
Solutions for approximately $14.5 billion, a strategic move poised to create a scaled
advanced materials platform. This acquisition is designed to significantly enhance
Solstice's offerings across critical markets, including electronics and AI infrastructure. The
combined entity is anticipated to accelerate the development and commercialization of
high-growth technologies such as Kuprion ActiveCopper, thereby providing a broader
foundation for customer-led innovation and strengthening its leadership in advanced
materials solutions.

Technical / Clinical Details

The acquisition will allow Solstice Advanced Materials to integrate Element Solutions'
extensive product portfolio and deep technical expertise. Element Solutions is renowned
for its specialized chemicals used in electronics, automotive, and industrial applications,
with its high-performance electronic materials being particularly vital for the evolution of
AI infrastructure and next-generation devices. The unified platform is expected to
expedite the development and commercialization of innovative technologies like Kuprion
ActiveCopper, creating a robust framework for customized material development
tailored to specific customer requirements. The synergy in research and development
capabilities from both companies is anticipated to drive new material breakthroughs.

Background & Context

The advanced materials market is experiencing dynamic growth, propelled by rapid
technological innovation and the emergence of new applications. The advancements in
AI, IoT, and electric vehicles (EVs) are dramatically increasing the demand for high-
performance and reliable materials. In this environment, companies frequently employ
M&A strategies to expand their scale and technological prowess, aiming to maintain
competitiveness and secure market leadership. This $14.5 billion acquisition exemplifies
the consolidation trend within the industry, signaling Solstice Advanced Materials' strong
commitment to establishing a dominant market position.



Strategic Significance & Outlook

The merger of Solstice Advanced Materials and Element Solutions is expected to have a
substantial impact on the advanced materials industry. The combined business will be
capable of offering a more extensive range of products and services to customers,
alongside increased investment in research and development. This will foster innovation
in high-growth sectors such as AI semiconductors, high-performance batteries, and
sustainable packaging. The successful integration of the two entities post-acquisition will
be crucial for realizing the full potential synergies and ensuring the new company's long-
term success and market dominance.

Source: https://vertexaisearch.cloud.google.com/grounding-api-

redirect/AUZIYQHFaYLhP4Kl5svnlknUjErC2swRcBE5BBR2Nc-
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MabKYUcbjnemC2R_FI19MjrHMjrajv8kfv0ib2a5RuFvksz7-2MrpmUXvYGQsVcrugbol-
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#05 AI-Guided Self-Driving Labs Accelerate Materials
Discovery from Decades to Weeks

OVERVIEW

A new perspective outlines a research agenda for AI-guided autonomous materials

and metallurgy discovery platforms, promising to reduce discovery times from

decades to weeks. This approach combines closed-loop machine learning with

robotic experimentation to accelerate the identification of high-performance

materials and alloys. Focusing on sequential learning, generative modeling, and

hybrid model-based strategies, it aims to dramatically enhance the efficiency and

precision of materials development.

Published August 26, 2026  Scifiniti  International



IN DEPTH

Key Findings

A recent perspective article from Scifiniti highlights the transformative potential of AI-
guided 'self-driving laboratories' in revolutionizing the materials discovery process. This
innovative approach, which integrates closed-loop machine learning with robotic
experimentation, is projected to dramatically cut the discovery timeline for high-
performance materials and alloys from decades down to mere weeks. This represents a
monumental breakthrough with profound implications for industrial product
development cycles.

Technical / Clinical Details

At the core of these 'self-driving labs' is a closed-loop machine learning system that
autonomously learns from experimental data generated by robotic platforms. This
system then intelligently proposes optimized experimental conditions for subsequent
iterations. Specifically, sequential learning methods are employed to efficiently navigate
the vast materials property space, while generative modeling is used to design promising
new material structures. Hybrid model-based strategies, incorporating fundamental
physics, further enhance experimental precision and predictive reliability. This
autonomous cycle of exploration and validation minimizes human intervention, allowing
for an unprecedented acceleration in pushing the boundaries of material performance.

Background & Context

Traditional materials discovery has historically relied on manual, trial-and-error
experimentation and expert intuition, a process that is both time-consuming and costly.
However, the increasing demand for high-performance and functional materials in
modern society has pushed these conventional methodologies to their limits. The
convergence of rapid advancements in AI and mature robotics has given rise to the 'self-
driving lab' as a powerful solution to this challenge. This innovation is expected to
catalyze accelerated innovation across a wide array of industries, including aerospace,
energy, electronics, and medicine.



Strategic Significance & Outlook

The AI-guided autonomous materials discovery platform is not merely an efficiency tool;
it redefines the very nature of discovery in materials science. In the future, it is
conceivable that entirely novel materials with properties unimagined by humans could
be autonomously designed and synthesized by AI. This technology is poised to
accelerate the development of critical materials for sustainable energy, high-
performance batteries, and environmental-resistant structural components, thereby
contributing to the resolution of global challenges. The establishment of standardized
data sharing protocols and ethical guidelines will be crucial for its responsible and robust
development.

Source: https://www.scifiniti.com/3104-4719/3/2026.0041
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#06 Enhanced PCM Efficiency via Heat Transfer Fins
and Nanofluids to Optimize Thermal Energy Storage
for Electronics Cooling and Renewables

OVERVIEW

Researchers are optimizing thermal energy storage by utilizing heat-transfer fins and

advanced nanofluids to significantly improve phase-change material (PCM) efficiency.

This development aims to enhance cooling for electronics and increase the efficiency

of renewable energy devices, with higher thermal stability PCMs enabling next-
generation applications. Pyroelectric energy conversion for waste heat recovery is also

highlighted as a key solution for high-speed electronics thermal management.

Published August 27, 2026  Facebook (EPL - Energy, Physics, Lasers)  International



IN DEPTH

Key Findings

New research demonstrates that the integration of heat-transfer fins and advanced
nanofluids can substantially improve the efficiency of phase-change materials (PCMs) for
optimized thermal energy storage. This breakthrough has critical implications for the
effective cooling of electronics and enhancing the performance of renewable energy
devices. By boosting the thermal stability of PCMs, the potential for application in high-
performance next-generation technologies is significantly expanded.

Technical / Clinical Details

Heat-transfer fins augment the heat exchange surface area within PCMs, accelerating
heat transfer rates during charging and discharging cycles. This enables PCMs to absorb
and release heat more rapidly, boosting overall energy storage efficiency. Furthermore,
nanofluids, which contain highly conductive nanoparticles, dramatically improve heat
transfer characteristics compared to conventional working fluids, further enhancing PCM
performance. These technologies are particularly beneficial for server cooling in data
centers, thermal management of electric vehicle batteries, and improving heat storage
efficiency in concentrated solar power systems. Alongside these, advancements in PCM
materials themselves, such as silicon-based nanostructures and specific polymer
composites, are improving stability under high-temperature conditions. Pyroelectric
energy conversion, which directly converts waste heat from high-speed electronics into
electrical energy, is also expected to play a crucial role in improving energy efficiency.

Background & Context

As modern electronic devices become more powerful, their heat generation increases
exponentially, making effective thermal management critical for device longevity and
performance. Similarly, the widespread adoption of renewable energy systems hinges on
efficient and cost-effective energy storage. PCMs have long been considered promising
thermal storage media due to their high latent heat capacity but have faced challenges
related to low thermal conductivity and long-term stability. The recent research findings
offer concrete solutions to these challenges, expected to accelerate the development of
sustainable energy systems and high-performance electronics.



Strategic Significance & Outlook

The integration of heat-transfer fins and nanofluids is likely to establish new standards in
the design of PCM-based thermal energy storage systems. In the future, this technology
is anticipated to find broader applications in smart building climate control, industrial
waste heat recovery, and thermal control systems for space exploration. Researchers will
continue to develop nanofluids with superior heat transfer properties and PCMs with
wider phase-change temperature ranges, focusing on cost reduction and scalability for
practical implementation. AI-driven design optimization is also expected to further
accelerate advancements in this field, paving the way for unprecedented thermal
management solutions.

Source: https://www.facebook.com/physicsworld/posts/-engineers-and-scientists-are-finding-new-ways-

to-optimise-thermal-energy-storag/1500365205462595/
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#07 AI in Materials Science Evolves: 2025 Papers
Highlight Atomic Models, Generative Inverse Design,
and Autonomous Discovery

OVERVIEW

A commentary on significant 2025 papers in 'AI for Materials Science' reveals the

field's progression from property prediction to foundational atomistic models,

generative inverse design, and autonomous experimental discovery. The article

discusses autonomous laboratories integrating machine learning with robotic
experimentation and generative AI, emphasizing a shift towards more rigorous and

reliable materials discovery engines. This evolution fundamentally transforms new

material development, significantly enhancing predictability and efficiency.

Published August 26, 2026  Scifiniti  International



IN DEPTH

Key Findings

An article commenting on significant papers from 2025 in the 'AI for Materials Science'
field has highlighted a profound evolution in the role of AI, moving beyond mere
property prediction to foundational atomistic models, generative inverse design, and
ultimately, autonomous experimental discovery. This indicates a growing maturity and
expanding scope for AI applications within the materials design and discovery process.

Technical / Clinical Details

The article particularly delves into the concept of autonomous laboratories, which
integrate machine learning (ML) with robotic experimentation. In these labs, AI learns
from experimental outcomes and autonomously determines the optimal conditions for
subsequent experiments, enabling materials exploration and optimization without
human intervention. Furthermore, generative AI demonstrates the capability to 'inverse
design' new material structures with desired properties, diverging significantly from
traditional trial-and-error approaches. These technologies are dramatically improving
predictions regarding material stability, functionality, and synthesizability, evolving into
more rigorous and reliable materials discovery engines. This advancement promises
substantial reductions in experimental costs and time, accelerating the pace of scientific
discovery.

Background & Context

In materials science, the discovery and development of new materials are crucial for
industrial innovation and achieving a sustainable society. However, traditional materials
research has historically been a time-consuming and costly bottleneck, heavily reliant on
extensive experimentation and expert knowledge. Recent advancements in
computational science and AI technology have paved the way for the 'digitalization' of
materials design, offering potential solutions to this challenge. The body of papers from
2025 clearly illustrates AI's evolution from a mere tool in materials science to a
collaborator, and even an autonomous discoverer.



Strategic Significance & Outlook

This evolution of AI in materials science is expected to create ripple effects across a
broad range of industries, including aerospace, energy, electronics, and medicine. The
maturity of autonomous laboratories and generative inverse design will enable the
creation of materials with unique properties that were previously difficult to discover,
facilitating significant improvements in product performance and the development of
entirely new technologies. In the future, a new era of 'human-AI co-discovery' is likely to
emerge, where humans and AI collaborate to design and optimize increasingly complex
material systems. The advancements in this field will lay the groundwork for efficient and
sustainable material supply, driving future technological innovation.

Source: https://www.oaepublish.com/articles/jmi.2026.36
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#08 IJFMR Reviews Enhanced Thermal Performance of
Phase Change Materials for Sustainable Energy
Storage, Paving Way for Building, Solar, and Industrial
Waste Heat Applications

OVERVIEW

A paper in the International Journal For Multidisciplinary Research (IJFMR) reviews

methods to enhance the thermal performance of phase change materials (PCMs) for

sustainable energy storage. It addresses challenges like low thermal conductivity,

leakage, and supercooling, discussing solutions such as high-conductivity additives,

metal foams, and encapsulation. The study emphasizes the critical importance of

system-level evaluation for PCM commercialization in buildings, solar thermal

systems, and industrial waste heat recovery.

Published August 24, 2026  International Journal For Multidisciplinary Research (IJFMR)

International



IN DEPTH

Key Findings

A comprehensive review paper published in the International Journal For
Multidisciplinary Research (IJFMR) details methods to enhance the thermal performance
of phase-change materials (PCMs) for sustainable energy storage systems. This study
meticulously analyzes key technical challenges inherent in PCMs, including low thermal
conductivity, material leakage, and supercooling phenomena, providing concrete
solutions. It thereby presents a roadmap for accelerating the commercialization of PCMs
across a wide range of applications, such as energy conservation in buildings, improved
efficiency in solar thermal systems, and effective utilization of industrial waste heat.

Technical / Clinical Details

The paper proposes several strategies to improve the thermal conductivity of PCMs. One
approach involves adding high-conductivity nanoparticles like graphene or carbon
nanotubes to the PCM, dramatically increasing the material's overall heat transfer
capability. Another detailed technique describes integrating high-surface-area structures
such as metal foams or fins into PCMs to boost heat exchange efficiency. To prevent
PCM leakage, microencapsulation or the use of form-stable PCMs is effective, simplifying
material handling and increasing system design flexibility. For addressing supercooling,
the selection of appropriate nucleating agents and composite material design is crucial.
These technologies contribute to enhancing system reliability and durability, ensuring
long-term performance.

Background & Context

Combating global warming and improving energy efficiency are pressing issues in
contemporary society. PCMs, with their ability to store large amounts of thermal energy
through latent heat, have been considered essential technology for addressing these
challenges. However, the aforementioned technical barriers have hindered their
widespread commercial application. This review provides comprehensive insights into
the latest research trends and practical approaches to overcome these barriers, thereby
supporting the growth of the PCM market. The emphasis on system-level performance
evaluation and optimization aligns with industrial needs for practical implementation.



Strategic Significance & Outlook

This review will serve as a valuable guide for accelerating research and development
towards the commercialization of PCM technology. In the future, in addition to resolving
individual technical challenges, the development of composite PCM systems tailored to
various application requirements is expected to advance. Specifically, active temperature
regulation in smart buildings, high-efficiency thermal storage in solar water heaters and
power generation systems, and systems for effective recovery of industrial waste heat are
anticipated to become widespread. Through these advancements, PCMs are poised to
establish their position as a fundamental technology indispensable for realizing a
sustainable energy society.

Source: https://vertexaisearch.cloud.google.com/grounding-api-
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#09 Thermal Engineering Breakthroughs Tackle
Extreme Heat in Next-Gen AI Chips & EV Batteries with
Graphene PCMs, Liquid Cooling, and AI Systems

OVERVIEW

Thermal engineering advancements in 2026 are focused on managing extreme heat

in AI chips and EV batteries. Key solutions include liquid cooling, phase-change

materials (PCMs), vapor chambers, and AI-driven thermal systems. Emerging materials

like graphene-based thermal interface materials and nano-enhanced PCMs are
driving breakthroughs to improve performance, safety, and lifespan of next-

generation technologies, significantly impacting data center efficiency and EV safety.

Published August 25, 2026  ScienceTimes  USA



IN DEPTH

Key Findings

In 2026, the latest advancements in thermal engineering are delivering groundbreaking
solutions to the extreme heat management challenges faced by next-generation Artificial
Intelligence (AI) chips and Electric Vehicle (EV) batteries. A comprehensive integration of
diverse approaches, including liquid cooling, phase-change materials (PCMs), vapor
chambers, and AI-driven thermal systems, is expected to dramatically enhance the
performance, safety, and lifespan of these high-performance devices.

Technical / Clinical Details

To address the high-density heat generation in AI chips that traditional air cooling
cannot manage, liquid cooling provides significantly more efficient heat removal.
Microchannel and jet impingement cooling systems, in particular, effectively manage
localized hot spots. PCMs, utilizing their high latent heat capacity, absorb and release
substantial amounts of heat to stabilize temperature fluctuations, preventing battery
overheating and delaying degradation. Nano-enhanced PCMs, incorporating
nanoparticles, further boost thermal conductivity to improve performance. Vapor
chambers function as passive methods to rapidly transport heat away from sources.
Furthermore, AI algorithms predict thermal loads based on sensor data and optimize
cooling systems in real-time, maximizing the balance between energy efficiency and
cooling performance. Graphene-based thermal interface materials and carbon nanotube
heat spreaders, with their superior thermal conductivity, reduce thermal resistance
between chips and cooling systems, greatly improving overall thermal management
efficiency.

Background & Context

The evolution of AI demands increasingly powerful and complex processors, leading to a
dramatic increase in heat generation. Similarly, EV batteries face challenges of thermal
runaway risk and performance degradation due to demands for higher capacity and
rapid charging. These thermal issues directly impact device reliability, energy efficiency,
and ultimately, product competitiveness in the market, making thermal engineering
breakthroughs indispensable. Efficient thermal management is becoming a key
differentiator, particularly in reducing data center operating costs and enhancing the EV
user experience.



Strategic Significance & Outlook

These thermal engineering advancements are poised to enable further performance
gains in AI chips and enhance the safety and range of EV batteries, strongly supporting
the growth of their respective industries. Miniaturization and weight reduction of liquid
cooling systems, improved thermal cycling stability of PCMs, and enhanced precision in
AI-driven predictive thermal management will be key areas of future research and
development. Ultimately, integrated 'smart thermal management networks' are expected
to become the foundation for energy-efficient operations across all applications, from
data centers to individual mobile devices and the expansive EV infrastructure, ensuring
optimal performance and longevity.

Source: https://ijoer.com/blog/thermal-engineering-breakthroughs-keeping-next-generation-chips-and-

batteries-cool
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#10 Fraunhofer IWS Develops Ultra-Thick (Up to 100
µm) Wear-Resistant ta-C Coatings via Laser-Arc Plasma
Filter Technology

OVERVIEW

Researchers at Fraunhofer IWS have achieved a breakthrough in developing extremely

wear-resistant and low-friction tetrahedral amorphous carbon (ta-C) coatings. They

successfully produced ultrathick ta-C coatings, up to 100 micrometers, using plasma

filter technology for the Laser-Arc process, overcoming limitations of conventional
thin-film systems. These coatings offer significant potential for extending the service

life of industrial systems and improving energy efficiency by reducing friction.

Published August 26, 2026  Fraunhofer-Institut für Werkstoff- und Strahltechnik IWS  Germany



IN DEPTH

Key Findings

Researchers at the Fraunhofer Institute for Surface Engineering and Thin Films IWS have
announced a significant breakthrough in the development of tetrahedral amorphous
carbon (ta-C) coatings, achieving extremely high wear resistance and low friction.
Leveraging a unique plasma filter technology within their Laser-Arc process, they
successfully produced ultrathick ta-C coatings, reaching up to 100 micrometers. This
advancement overcomes the long-standing limitations of conventional thin-film systems,
promising substantial improvements in the lifespan and energy efficiency of industrial
machinery.

Technical / Clinical Details

Ta-C coatings, a type of 'diamond-like carbon' (DLC), are prized for their exceptional
hardness and wear resistance. However, achieving thicknesses beyond a few micrometers
has been challenging due to high internal stresses. The Fraunhofer IWS team innovated
by integrating plasma filter technology into the Laser-Arc deposition process, which
effectively suppresses particulate contamination and reduces internal stresses during
deposition. This allows for the formation of coatings up to 100 micrometers thick while
maintaining superior adhesion and stability. These ultrathick ta-C coatings are designed
for high-load and high-friction industrial applications, such as engine components,
cutting tools, and pump parts, offering unprecedented levels of durability and efficiency.
The significant reduction in friction coefficient translates directly into lower energy
consumption for mechanical systems and considerable operational cost savings.

Background & Context

Modern industry demands ever-increasing productivity, reliability, and sustainability,
making high-performance materials and surface technologies indispensable. Component
wear and energy loss due to friction represent major challenges for manufacturing. While
ta-C coatings have long been recognized for their superior mechanical properties, the
technical barrier to achieving greater thickness has limited their widespread application.
The Fraunhofer IWS breakthrough dismantles this barrier, vastly expanding the potential
application scope for high-performance coatings. This innovation is critically positioned
to support 'Industry 4.0' and 'Green Manufacturing' initiatives.



Strategic Significance & Outlook

The newly developed ultrathick ta-C coating technology is expected to drive innovative
applications across diverse sectors, including the automotive, aerospace, mechanical
engineering, and medical technology industries. Adoption is likely to be particularly
strong in environments demanding extended lifespan and improved energy efficiency.
The research team plans to focus on further optimizing coating properties, expanding
application to different substrates, and enhancing the scalability of the production
process for industrial implementation. This technology is poised to foster the
development of high-value products and contribute to the realization of a sustainable
society.

Source: https://idw-online.de/en/news876344
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#11 South Korean Startup Atommer Secures Seed
Funding from LG Electronics and Bluepoint Partners for
Asset-Light Materials Platform, Targeting Ultra-Thin
Thermal Barrier Coatings for Battery Safety

OVERVIEW

South Korean startup Atommer, specializing in functional materials, secured seed

funding from LG Electronics and Bluepoint Partners. Utilizing a 'fabless' model,

Atommer focuses on core material design and outsources validation and

commercialization to minimize capital expenditure. Their initial product is an ultra-

thin thermal barrier coating, less than 100 micrometers, designed to control battery

fire risk without significant volumetric expansion, targeting IT and consumer

electronics.

Published August 24, 2026  WOWTALE  South Korea



IN DEPTH

Key Findings

Atommer, a South Korean startup specializing in functional materials, has successfully
secured seed funding from key investors, including LG Electronics and Bluepoint
Partners. The company employs an innovative 'fabless' business model, allowing it to
concentrate on core material design while outsourcing validation and commercialization
to minimize capital expenditure and accelerate time-to-market. Atommer's flagship
product is an ultra-thin thermal barrier coating, less than 100 micrometers thick, which
offers a groundbreaking solution for mitigating battery fire risks without substantially
increasing device size or weight.

Technical / Clinical Details

The core of Atommer's technology lies in its ultra-thin thermal barrier coating, designed
to effectively prevent the propagation of thermal runaway in battery cells. Unlike
conventional thermal barrier materials, this coating exhibits extremely minimal
volumetric expansion, making it highly suitable for integration into compact electronic
devices and EV battery packs where space is severely constrained. The fabless model
enables Atommer to allocate resources predominantly to R&D and intellectual property
creation, while manufacturing is handled by partner factories. This strategy ensures rapid
responsiveness to market changes and cost-efficient product development. The coating
is primarily targeted for IT products such as smartphones, tablets, and laptops, as well as
consumer electronics like wearables, with future plans for application in electric vehicle
(EV) batteries.

Background & Context

The widespread adoption of lithium-ion batteries has been accompanied by increasing
concerns over safety, specifically the risk of battery fires or explosions caused by
overcharging or external damage. Traditional thermal management solutions often
necessitate additional space or weight, making their integration challenging, especially in
electronic devices demanding miniaturization. Atommer's ultra-thin thermal barrier
coating directly addresses this dilemma, offering a solution that combines high
performance with enhanced safety, thereby having the potential to establish a new
standard in battery-powered device design.



Strategic Significance & Outlook

This seed funding represents a crucial milestone for Atommer, poised to accelerate its
technological development and market expansion. Investment from a major corporate
entity like LG Electronics signifies strong confidence in Atommer's technological
capabilities and market potential. Moving forward, Atommer intends to scale up the
mass production of its ultra-thin thermal barrier coating and intensify product
deployment in the IT and consumer electronics markets. In the longer term, the company
aims to become a leading provider of advanced material solutions by exploring the
development of a broader range of functional materials and expanding into other high-
growth industrial sectors.

Source: https://en.wowtale.net/2026/08/24/234839/
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#12 MIT Reverse-Engineers 2000-Year-Old Roman
Concrete to Create Modern Self-Healing Building
Material

OVERVIEW

MIT researchers, led by Associate Professor Admir Masic, are reverse-engineering

ancient Roman concrete to develop modern self-healing building materials. They

discovered that calcium-rich 'lime clasts' in Roman concrete dissolve and recrystallize

when cracks form, effectively sealing them. This breakthrough is being applied to
create modern concrete additives that can self-repair, aiming for more durable and

sustainable construction.

Published August 22, 2026  The Debrief  USA



IN DEPTH

Key Findings

A team of MIT researchers, led by Associate Professor Admir Masic, has successfully
reverse-engineered the composition of ancient Roman concrete, uncovering the secret
to its remarkable self-healing capabilities. By applying this ancient technology to modern
contexts, they have developed new construction materials that can autonomously repair
their own cracks. This represents a groundbreaking solution to the pervasive durability
challenges faced by contemporary infrastructure.

Technical / Clinical Details

Professor Masic's team focused on the distinctive calcium-rich 'lime clasts' found within
Roman concrete. Through detailed analysis, they discovered that these clasts are not
merely unreacted lime but active self-healing agents. When cracks form in the concrete
and come into contact with water, these lime clasts dissolve and then recrystallize as
calcium carbonate, effectively sealing the micro-fissures. This process autonomously
maintains the structural integrity of the concrete. MIT researchers have now replicated
this mechanism by developing additives that mimic the lime clasts, thus creating new
self-healing building materials. This new material is expected to significantly enhance
durability in harsh environments, such as those exposed to salt water or freeze-thaw
cycles.

Background & Context

Modern concrete structures are prone to cracking and deterioration due to aging,
environmental factors, and design issues. These damages not only shorten the lifespan
of structures but also incur substantial costs and labor for repairs. The extraordinary
durability of ancient Roman architecture has been a subject of debate for centuries, and
MIT's research has now unraveled a key part of this mystery. This discovery is not merely
a historical insight; it promises to bring new value in terms of sustainability and longevity
to the construction industry.



Strategic Significance & Outlook

This groundbreaking technology from MIT has the potential to revolutionize the
construction industry. The widespread adoption of self-healing concrete could
dramatically reduce maintenance costs for infrastructure such as bridges, roads, and
buildings, while also extending their operational lifespans. Furthermore, it contributes to
reducing carbon emissions associated with material production, promoting more
environmentally friendly construction practices. The research team plans to proceed with
scaling up and commercializing this self-healing concrete, aiming for its adoption in
construction projects worldwide. Future work will also involve verifying its performance
under various climatic conditions and exploring its applicability to other building
materials.

Source: https://thedebrief.org/mit-team-reverse-engineers-a-curious-2000-year-old-roman-technology-
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#13 A&B Smart Materials Develops Biodegradable
SAPs from Cellulose and Starch to Replace
Microplastics, Secures Pre-Seed Funding to Target $17
Billion Market

OVERVIEW

Oxford-based deeptech startup A&B Smart Materials is developing bio-based, fully

biodegradable superabsorbent polymers (SAPs) from cellulose and starch. These

materials aim to replace fossil-based SAPs in hygiene and agriculture, matching

performance and pricing while eliminating microplastics. The company secured pre-

seed funding to accelerate R&D and industrial validation, targeting a significant

impact on a projected $17 billion market.

Published August 26, 2026  HEC Paris  UK



IN DEPTH

Key Findings

A&B Smart Materials, an Oxford-based deeptech startup, has developed groundbreaking
bio-based and fully biodegradable superabsorbent polymers (SAPs) derived from
cellulose and starch. This innovative material offers a critical solution to the microplastic
crisis by providing a sustainable alternative to fossil-based SAPs. The company has
secured pre-seed funding to accelerate its R&D and industrial validation, positioning it
to significantly impact the projected $17 billion SAPs market with equivalent
performance and competitive pricing.

Technical / Clinical Details

The biodegradable SAPs developed by A&B Smart Materials utilize plant-derived
cellulose and starch, polymerized through a proprietary process to achieve absorbency,
retention, and durability comparable to conventional petroleum-based SAPs. Crucially,
these materials fully decompose in natural environments post-use, thereby eliminating
the generation of microplastics that contribute to ocean and soil pollution. Target
applications include hygiene products such as diapers and feminine care items, as well as
agricultural water retention agents and soil amendments. The company aims to facilitate
a sustainable transition across the supply chain by delivering materials that meet existing
market needs in terms of performance and cost-efficiency. The pre-seed funding is
instrumental for rapidly progressing from laboratory development to pilot production
and industrial-scale co-validation with key customers.

Background & Context

Superabsorbent polymers are indispensable in a wide range of industries, including
hygiene, agriculture, and construction, due to their excellent water absorption and
retention capabilities. However, the majority are petroleum-derived, and their post-use
persistence in the environment as microplastics has raised significant ecological
concerns. With global regulations tightening on single-use plastics and increasing
demand for sustainable alternatives from both consumers and corporations, bio-based
and biodegradable SAPs like those from A&B Smart Materials address a critical market
need. Within the projected $17 billion SAPs market, the company's technology has the
potential to fundamentally transform existing market structures.



Strategic Significance & Outlook

A&B Smart Materials' biodegradable SAPs are poised to play a vital role in accelerating
the transition towards sustainable materials. The acceleration of R&D and industrial
validation, enabled by the pre-seed funding, will facilitate early market entry and large-
scale commercialization. In the future, adoption is anticipated to expand beyond hygiene
and agriculture into broader applications such such as medical, food packaging, and
building materials. The company aims to drive bio-based material innovation through
supply chain collaborations, contributing to a microplastic-free society. The success of
this technology serves as a compelling example of the role deeptech startups can play in
solving environmental challenges.

Source: https://www.hec.edu/en/dare/innovation-entrepreneurship/ab-smart-materials-replacing-
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#14 Atomic Electron Tomography Reveals Intermediate
States and Multiple Pathways in High-Entropy Alloy
Crystal Nucleation, Challenging Classical Theory

OVERVIEW

A new study utilized atomic electron tomography to provide a detailed view of crystal

nucleation and growth in high- and medium-entropy alloys. Published in Nature

Materials, these findings challenge classical descriptions of nucleation by revealing

gradients, intermediate states, and multiple pathways to crystallinity. This research
offers a more flexible understanding of how crystals form, potentially aiding the

design of materials with tailored properties.

Published August 25, 2026  EurekAlert!  USA



IN DEPTH

Key Findings

Cutting-edge research has leveraged advanced atomic electron tomography to visualize
in unprecedented detail the processes of crystal nucleation and growth in high-entropy
alloys (HEAs) and medium-entropy alloys (MEAs) at the atomic level. This
groundbreaking discovery challenges classical nucleation theory by revealing that
crystallization proceeds through more complex gradients, multiple unstable intermediate
states, and diverse pathways rather than a direct, singular transition.

Technical / Clinical Details

The research team successfully tracked the formation of crystals within alloys in three
dimensions and at atomic resolution using ultra-high-resolution atomic electron
tomography. While conventional theory posits that crystal nuclei form directly from a
uniform liquid phase, this study unveiled the existence of 'intermediate states'—
conditions between liquid and solid phases—rather than a direct transition from a
completely disordered atomic arrangement to an ordered crystal structure. Furthermore,
it became evident that there isn't a single pathway for crystal nucleation; instead,
crystallinity is established through multiple distinct paths. This insight suggests that
localized enrichments of specific elements, or 'gradients,' play a crucial role in nucleation,
supporting the idea that complex chemical and structural interactions, not just single
atomic movements, drive crystal formation.

Background & Context

High-entropy alloys are a next-generation class of metallic materials composed of
multiple elements mixed in near-equimolar ratios, promising exceptional mechanical
strength, thermal stability, and corrosion resistance for applications in aerospace, energy,
and fusion reactors. However, the complex composition of these materials has made
understanding their crystallization mechanisms challenging. Classical nucleation theory,
based on observations in simpler systems, has proven insufficient for the intricacies of
HEAs. This new research bridges a fundamental gap in understanding, opening new
avenues for the design and performance optimization of high-entropy alloys.



Strategic Significance & Outlook

This new, more flexible understanding of crystal formation is poised to rewrite materials
science textbooks and profoundly impact future materials design. Researchers will now
be able to leverage these insights to more precisely 'tailor-design' materials with specific
functionalities, such as ultra-high strength, superior fatigue resistance, or particular
catalytic activities. Specifically, controlling the properties of high-entropy alloys at the
atomic level is expected to accelerate the creation of unprecedented high-performance
structural and functional materials. Future developments will likely include more
sophisticated materials design approaches based on this new theoretical framework and
the development of AI-powered materials exploration algorithms.

Source: https://bioengineer.org/atomic-electron-tomography-reveals-crystal-nucleation-and-growth-in-
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#15 Discovery of Hexanitrogen (N₆) Expands Chemical
Bonding Limits, Unveils New Concept for Carbon-Free
Energy Storage

OVERVIEW

The discovery of hexanitrogen (N₆) expands the limits of chemical bonding and offers

a new concept for carbon-free energy storage. Converting high-energy nitrogen

allotropes to N₂ releases substantial energy without harmful byproducts, inspiring

future carbon-free approaches to energy storage, transfer, and propulsion. While not
yet an energy-storage technology, it opens a new field in nitrogen chemistry.

Published August 22, 2026  Falling Walls Foundation  Germany



IN DEPTH

Key Findings

A new door has opened in the world of chemistry: the discovery of the elusive
hexanitrogen (N₆) molecule. This breakthrough pushes the known limits of chemical
bonding and introduces an entirely new concept for future carbon-free energy storage.
The finding suggests a novel pathway to extract immense energy from nitrogen-based
materials, providing fresh inspiration for the quest for sustainable energy solutions.

Technical / Clinical Details

Hexanitrogen (N₆) is a high-energy molecule consisting of six nitrogen atoms linked in a
unique bonding configuration, effectively redefining the stability limits in nitrogen
chemistry. The most remarkable aspect of this molecule is its characteristic ability to
release a very large amount of energy when converting from high-energy nitrogen
allotropes to the extremely stable dinitrogen molecule (N₂), all without emitting any
environmentally harmful byproducts. This energy release has the potential to match or
even surpass the energy density of traditional carbon-based fuel combustion. While N₆ is
not yet an established energy storage technology, its fundamental principles offer a
completely new framework for researchers exploring novel methods to deliver clean
energy without carbon emissions.

Background & Context

In response to global warming and climate change, the development of carbon-free
energy storage and conversion technologies to replace fossil fuels is one of the world's
most critical priorities. While hydrogen energy is a promising candidate, it presents
significant challenges in terms of storage and transport. Nitrogen, which constitutes
approximately 78% of Earth's atmosphere, could become an extremely sustainable
energy source if its chemical bonding energy can be efficiently harnessed. The discovery
of N₆ represents a major step in fundamental science toward maximizing this potential of
nitrogen. This could have ripple effects not only in energy storage but also in fields such
as clean propulsion systems and explosives.



Strategic Significance & Outlook

The discovery of hexanitrogen (N₆) will vigorously drive new research fields in nitrogen
chemistry and energy science. Future research will focus on optimizing N₆ synthesis
pathways, improving its stability, and evaluating its feasibility as a practical energy
storage medium. Although the journey is long, the carbon-free energy storage
capabilities of this molecule hold the potential for revolutionary breakthroughs in future
clean energy technologies, particularly in propulsion systems for aerospace and the
development of safer explosive materials. Scientists are optimistic that this discovery will
lead to innovative energy solutions for a carbon-neutral future.

Source: https://falling-walls.com/finalists-interviews/peter-schreiner
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#16 Novel Microwave Metamaterial Biosensor Shows
Promise for Label-Free Blood Analysis, Enabling Rapid
Biomarker Screening

OVERVIEW

A new microwave metamaterial biosensor has achieved high simulated sensitivity for

label-free analysis of biological-equivalent media. This compact microstrip sensor

detects changes in dielectric properties, showing promise for rapid biomarker

screening in point-of-care diagnostics by eliminating the need for chemical labeling.
Future work includes validating the sensor with complex biological samples and

integrating it with AI for automated interpretations.

Published August 27, 2026  AZoM.com  Australia



IN DEPTH

Key Findings

A novel microwave metamaterial biosensor has been developed, demonstrating high
simulated sensitivity for label-free analysis of biological-equivalent media. This compact
microstrip sensor possesses the capability to detect subtle changes in dielectric
properties, holding significant promise for rapid and convenient biomarker screening in
point-of-care diagnostics (POCT). Crucially, by obviating the need for chemical labeling
processes, it contributes to reducing diagnosis time and cost.

Technical / Clinical Details

Published in Scientific Reports, this biosensor leverages metamaterial structures that
strongly interact with electromagnetic waves at specific frequencies. When biological-
equivalent media (e.g., solutions mimicking the dielectric properties of blood or bodily
fluids) are introduced to the sensor surface, changes in their dielectric properties
manifest as shifts in the sensor's resonant frequency or Q-factor. This change indicates
the presence of specific biomolecules or biomarkers, enabling highly sensitive and non-
invasive detection. Compared to conventional methods requiring chemical labeling, such
as immunoassays or PCR, this metamaterial sensor simplifies sample pretreatment, offers
real-time analysis potential, and provides faster results. While high sensitivity has been
confirmed in simulations, future work involves experimental validation with complex
biological samples (e.g., whole blood, plasma). Furthermore, integrating Artificial
Intelligence (AI) is envisioned to enable automated interpretation of the data and
enhance the accuracy of disease diagnosis.

Background & Context

Rapid and accurate diagnostic technologies are indispensable for early disease detection,
treatment optimization, and public health management. Particularly in the field of point-
of-care diagnostics, there is a high demand for technologies that can deliver immediate
results at the patient's side, without requiring specialized laboratory analysis. Existing
POCT devices often rely on chemical labels and complex reagents, presenting challenges
in terms of cost, time, and required expertise. The emergence of the microwave
metamaterial biosensor offers a potential solution to these challenges, promising to
improve healthcare access and dramatically enhance diagnostic efficiency.



Strategic Significance & Outlook

This microwave metamaterial biosensor is expected to be applied in the future for
detecting a wide range of biomarkers, including diabetes markers, cancer-related
markers, and infectious disease-related antibodies or antigens. Given the highly
promising initial simulation results, development as an in vitro diagnostic device is likely
to accelerate. For practical implementation, robust validation with clinical samples and
optimization of cost-efficiency in mass production will be key. Should integration with AI
advance, more sophisticated diagnostic algorithms could be realized, potentially
contributing to the progress of personalized medicine. This represents a significant
breakthrough poised to drive next-generation diagnostic technologies.

Source: https://www.azosensors.com/news.aspx?newsID=16935
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#17 MIT's CrysVCD Framework Achieves 70% Stable
Material Design with AI, Halving Computational Costs

OVERVIEW

MIT researchers have unveiled CrysVCD, an AI-driven framework that integrates

diffusion and language models to accelerate stable material design, significantly

reducing computational costs. The system achieves chemical validity and lattice-

dynamics stability in nearly 70% of computationally generated materials, a major leap

in efficiently discovering materials with targeted properties. This innovation promises

to fast-track the development of advanced materials for high-performance

applications like thermal management in computer chips.

Published August 26, 2026  MIT News  USA



IN DEPTH

Key Findings

MIT researchers have introduced an innovative AI framework, dubbed "CrysVCD," that
dramatically enhances the efficiency and stability of material design. By integrating AI
diffusion models with a language model, CrysVCD can generate stable material designs
with targeted properties, achieving chemical validity and high lattice-dynamics stability
in approximately 70% of computational material generations. This breakthrough
significantly reduces the computational costs associated with traditional materials
discovery, paving the way for faster innovation.

Technical / Clinical Details

The CrysVCD framework leverages the power of AI diffusion models trained on vast
datasets of existing materials, allowing it to learn intricate atomic structures and bonding
patterns. The integration of a language model enables the incorporation of textual
information, such as desired material properties or synthesis conditions, directly into the
structure generation process. This hybrid approach allows the AI not only to mimic
existing patterns but also to 'creatively' design novel material structures that are
thermodynamically stable and meet specific functional requirements. For instance, it can
facilitate the creation of materials with tailored properties like high thermal conductivity
for advanced computer chips, addressing critical industrial demands.

Background & Context

Traditional materials discovery has historically been a labor-intensive and costly process,
heavily reliant on experimental trial-and-error and extensive computational simulations.
A significant challenge has been the sheer volume of potential material candidates,
making the efficient identification of stable structures particularly difficult. While AI has
emerged as a promising tool to address these challenges, ensuring the stability and
practical applicability of AI-generated materials has remained an hurdle. CrysVCD
addresses this by significantly improving the reliability of AI-driven material design,
making it a more viable tool for real-world applications.



Strategic Significance & Outlook

AI-driven material design platforms like CrysVCD are poised to accelerate breakthroughs
across numerous technological sectors, including microelectronics, energy storage,
catalysis, and quantum computing. Researchers aim to further refine the framework to
apply it to even more complex material systems and synthesis pathways. In the long
term, this represents a crucial step towards realizing fully autonomous materials
laboratories, where AI can independently design and optimize novel materials with
specific functionalities. This capability will lead to shorter product development cycles,
reduced costs, and accelerated innovation across diverse industries, making it a
transformative technology for the global economy.

Source: https://news.mit.edu/2026/ai-helps-design-new-materials-work-real-world-0826
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#18 Advanced Nanofluids, PCMs, and Flexible TEGs
Revolutionize Thermal Energy Storage for Renewable
Integration and Grid Stability

OVERVIEW

Innovations in thermal energy storage (TES) are rapidly advancing, focusing on

optimizing renewable power utilization and ensuring grid stability. Key developments

include advanced nanofluids for enhanced thermal conductivity in cooling systems

and phase change materials (PCMs) with improved thermal stability for solar power
plants and smart buildings. Additionally, flexible thermoelectric generators (TEGs) are

being developed to convert waste heat into electricity for wearable electronics and

sensors, underscoring a significant push towards more efficient and sustainable

energy solutions.

Published August 27, 2026  Cleantech Group (Facebook)  USA



IN DEPTH

Key Findings

Thermal Energy Storage (TES) technologies are undergoing rapid advancements,
demonstrating significant progress in optimizing renewable power utilization and
stabilizing electricity grids. Noteworthy developments include the engineering of
advanced nanofluids to boost thermal conductivity in cooling systems, the design of
phase change materials (PCMs) with superior thermal stability for solar power plants and
smart buildings, and the creation of flexible thermoelectric generators (TEGs) capable of
converting waste heat into electricity for wearable electronics and sensors.

Technical / Clinical Details

To address the intermittency of renewable energy sources, TES technologies are
enhancing grid-scale storage capabilities. Advanced nanofluids, with their superior
thermal conductivity, maximize cooling efficiency, offering solutions for overheating
issues in data centers and industrial processes. Phase Change Materials (PCMs) leverage
their high latent heat capacity and tunable phase transition temperatures to absorb and
release thermal energy, thus improving the efficiency of concentrated solar power plants
and optimizing energy management in buildings. Flexible Thermoelectric Generators
(TEGs) enable direct electricity generation from low-grade heat sources, such as body
heat or industrial waste heat, paving the way for self-powered wearable devices and IoT
sensors that do not require battery replacements. These technologies are crucial for
improving energy efficiency and achieving a sustainable society.

Background & Context

With escalating global energy demands and the urgent need to combat climate change,
the expansion of renewable energy sources is imperative. However, the inherent
variability of renewables like solar and wind power necessitates efficient energy storage
systems for stable supply. TES technologies are expected to play a central role in grid
stabilization, industrial process optimization, and the realization of smart cities, attracting
substantial investment and R&D efforts from both governments and private sectors.



Strategic Significance & Outlook

The evolution of these TES technologies promises to bring about transformative changes
in the energy sector. Nanofluids and PCMs will improve energy efficiency across diverse
applications, including building HVAC systems, data center cooling, and electric vehicle
battery management. Flexible TEGs are poised to create new markets in wearable
medical devices, environmental sensors, and smart textiles. The continued integration of
materials science and engineering is expected to yield even more efficient and cost-
effective TES solutions, accelerating the transition towards a sustainable energy future.
These advancements will not only enhance technological capabilities but also foster a
more circular economy by leveraging waste heat as a valuable resource.

Source:
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#19 Berkeley Lab's Upgraded Advanced Light Source
Achieves 100x Brighter X-ray Beams, Accelerating
Quantum Computing & Energy Storage Discoveries

OVERVIEW

Lawrence Berkeley National Laboratory's Advanced Light Source (ALS) has undergone

an upgrade, delivering soft X-ray beams that are 100 times brighter and more

focused. This enhancement enables atomic-precision studies of molecules and

materials, accelerating breakthroughs in microelectronics, energy storage, quantum
computing, and catalysis. The improved ALS capabilities will facilitate the design of

new energy systems from abundant materials and advance quantum material

research for next-generation information and storage technologies.

Published August 24, 2026  Lawrence Berkeley National Laboratory (Berkeley Lab)  USA



IN DEPTH

Key Findings

The Advanced Light Source (ALS) at Lawrence Berkeley National Laboratory has
successfully completed a major upgrade, now delivering soft X-ray beams that are 100
times brighter and significantly more focused. This profound enhancement enables
atomic-precision studies of molecules and materials, poised to dramatically accelerate
scientific discoveries in critical fields such as microelectronics, energy storage, quantum
computing, and catalysis.

Technical / Clinical Details

The ALS upgrade involved the integration of new magnet systems, more powerful RF
cavities, and advanced beam stabilization technologies. The resulting X-ray beams are
now more coherent and higher in flux, allowing for nanoscale material characterization,
real-time tracking of chemical reactions, and the elucidation of previously unobservable
phenomena. For instance, researchers can now visualize ion transport mechanisms at
electrode interfaces in novel energy storage materials at an atomic level or capture
subtle electronic structural changes in quantum materials. This capability is expected to
yield fundamental insights crucial for designing more efficient and durable batteries,
room-temperature superconductors, and high-performance quantum bits.

Background & Context

Technological innovation in modern society is highly dependent on the development of
high-performance new materials. However, the development process has often been
hampered by the inherent difficulty in fully understanding complex atomic structures
and dynamic behaviors of materials. Large-scale research facilities like the ALS are crucial
tools for overcoming these challenges, and their performance enhancements are
constantly sought after. Specifically, in quantum computing and clean energy
technologies, precise atomic-level control of materials is indispensable, and the ALS
upgrade directly contributes to the advancement of these fields.



Strategic Significance & Outlook

The upgraded ALS is set to usher in a new era of materials science and chemistry
research for decades to come. This facility will empower researchers to discover and
design new materials more efficiently, thereby providing solutions to major societal
challenges in energy, environment, and information technology. In particular, the new
capabilities of the ALS will be indispensable for constructing high-performance energy
systems from abundant and inexpensive materials, and for deepening our understanding
of quantum materials for next-generation information and storage technologies.
Industries will be able to leverage these accelerated research findings to bring more
innovative products and solutions to market, driving global progress.

Source: https://newscenter.lbl.gov/2026/08/24/planning-a-new-era-of-discovery-with-the-upgraded-

advanced-light-source/
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#20 Polyurethane-Based Self-Healable Flexible Sensors
Integrate Mechanical Integrity, Conductivity, and
Multifunctionality via Molecular Engineering

OVERVIEW

The field of self-healing flexible sensors is evolving beyond basic crack closure to

coordinated recovery of mechanical integrity, adhesion, and conductivity. This review

highlights advances in polyurethane-based sensors, emphasizing how molecular

design, dynamic network formation, and conductive pathway reconstruction enable
the integration of self-adhesion, shape memory, antibacterial, and antifouling

properties. These developments are crucial for applications in epidermal electronics

and soft robotics, underscoring the need for a systematic understanding of molecular

design's influence on device-level performance.

Published August 22, 2026  ACS Publications (ACS Nano)  USA



IN DEPTH

Key Findings

Self-healable flexible sensors are advancing significantly, moving beyond simple crack
closure to achieve coordinated recovery of mechanical integrity, adhesion, and electrical
conductivity. This review highlights polyurethane-based sensors as a focal point,
demonstrating how molecular engineering, dynamic network formation, and conductive
pathway reconstruction can integrate multifunctional properties such as self-adhesion,
shape memory, antibacterial, and antifouling capabilities.

Technical / Clinical Details

This progress is achieved through precise molecular-level design of polyurethane,
particularly via the formation of dynamic covalent and non-covalent networks. These
dynamic networks enable the material to reconnect and restore its original structure and
function after damage. Furthermore, by controlling the proper dispersion and
rearrangement of conductive fillers (e.g., carbon nanotubes, metal nanoparticles), the
reconstruction of conductive pathways after damage is optimized. This brings closer the
realization of devices like epidermal electronics and soft robotics that can withstand
complex movements and deformations while autonomously self-healing. For example, a
damaged sensor could autonomously repair itself, maintaining continuous bio-signal
monitoring or robotic functionality.

Background & Context

In the fields of flexible electronics and soft robotics, device durability and reliability have
consistently posed challenges. Conventional materials often suffer from mechanical
damage and degradation due to repeated use, leading to shorter device lifespans. The
introduction of self-healing functionalities aims to overcome this issue, contributing to
reduced operational costs and improved sustainability. Moreover, the integration of
multiple functionalities opens up new application opportunities across various sectors,
including healthcare, industrial, and consumer products.



Strategic Significance & Outlook

The advancements in self-healable polyurethane-based flexible sensors are critical for
shaping the future of smart materials. Further deepening the systematic understanding
between molecular design and device-level performance will lead to the development of
even higher-performing and more reliable self-healing multifunctional sensors. This
promises innovations across various domains, such as extended lifespan for wearable
healthcare devices, development of damage-resistant soft robots, and the realization of
environmentally friendly electronics. Investors and engineers should pay close attention
to the business opportunities presented by these materials, including extended product
life, reduced maintenance costs, and the creation of novel user experiences.

Source: https://pubs.acs.org/doi/10.1021/acsnano.6b05421
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#21 Non-Silicon Photovoltaics Achieve Breakthroughs:
Interfacial Engineering and Lead-Free Perovskites
Deliver High Efficiency and Durability

OVERVIEW

Non-silicon photovoltaics, including organic absorbers, colloidal quantum dots, and

perovskites, are making significant strides with mechanical flexibility, low-cost

processing, and tunable optoelectronic properties. Notably, ferroelectric materials like

BaTiO3 assist charge separation without traditional p-n junctions, and lead-free
perovskites achieve high stability by suppressing intrinsic degradation pathways.

These advancements mark a critical step towards high-efficiency, durable solar energy

systems.

Published August 24, 2026  ACS Publications  USA



IN DEPTH

Key Findings

Non-silicon photovoltaic technologies, encompassing organic absorbers, colloidal
quantum dots, and perovskites, are demonstrating substantial progress, characterized by
their mechanical flexibility, low-cost processing capabilities, and tunable optoelectronic
properties. This advancement is underpinned by sophisticated interfacial engineering,
sustainable processing methods, and data-driven design, collectively contributing to the
realization of high-efficiency and durable next-generation solar energy systems.

Technical / Clinical Details

The article highlights two particularly significant technological trends. Firstly, ferroelectric
materials such as BaTiO3 are shown to facilitate charge separation without the need for
traditional p-n junctions, potentially simplifying solar cell architecture and reducing
manufacturing costs. Secondly, notable progress has been made in lead-free perovskites,
which have achieved high stability by effectively suppressing intrinsic degradation
pathways. The toxicity concerns associated with lead-based perovskites have historically
hampered their practical application, making this stability improvement a crucial
milestone for the commercialization of environmentally friendly and long-lasting solar
cells. These materials expand the possibilities for diverse applications, including flexible
displays, wearable devices, and building-integrated photovoltaics (BIPV).

Background & Context

Silicon-based solar cells have dominated the photovoltaic market for decades, yet they
face challenges related to rigidity, manufacturing costs, and the physical limits of their
photoelectric conversion efficiency. Non-silicon photovoltaics have been actively
researched as a promising alternative to address these limitations. With growing
concerns for sustainability, the importance of lead-free materials and environmentally
friendly manufacturing processes has increased, making these recent advancements
integral to shaping the future of clean energy technology.



Strategic Significance & Outlook

The continuous development of approaches like interfacial engineering, sustainable
processing, and data-driven design will further enhance the performance and durability
of non-silicon photovoltaics. The improved stability of lead-free perovskites, in particular,
significantly opens the path to their commercialization. This will enable solar energy to
take on more diverse forms and functionalities, integrating into urban infrastructure,
household items, and even personal electronic devices. Investors and leaders in the
energy industry should recognize the new market opportunities arising from these
technological innovations and their contribution to a global energy transition.

Source: https://pubs.acs.org/doi/10.1021/acsenergylett.6b01000
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#22 MIT & ORNL Co-Develop 'Atomic Photocopier' for
Precise Atomic Defect Replication, Advancing Room-
Temperature Quantum Devices

OVERVIEW

MIT and Oak Ridge National Laboratory (ORNL) have jointly developed an "atomic

photocopier" technology capable of creating columns of identical atomic defects with

high precision. This system utilizes low-dose detector feedback with high-

performance microscopes to precisely manipulate atoms, significantly reducing the
risk of material damage. This innovation accelerates the development of smaller,

tougher quantum devices, marking a crucial step towards achieving room-

temperature stability for quantum technologies.

Published August 27, 2026  The Cool Down Company  USA



IN DEPTH

Key Findings

MIT and Oak Ridge National Laboratory (ORNL) have collaboratively developed an
innovative "atomic photocopier" technology that precisely replicates identical columns of
atomic defects. This breakthrough promises to accelerate the development of smaller
and more robust quantum devices, representing a significant step towards achieving
room-temperature stability for quantum technologies, which is crucial for their practical
application.

Technical / Clinical Details

The "atomic photocopier" system operates by ingeniously combining low-dose detector
feedback with state-of-the-art high-performance microscopes. This integration enables
researchers to manipulate individual atoms with unprecedented precision while
minimizing damage to the material. It allows for the exact creation of targeted columns
of atomic defects at specific locations. Atomic defects are indispensable elements in
quantum information processing, functioning as qubits or enhancing the sensitivity of
quantum sensors. The system's precise control capabilities enable rigorous tuning of
defect placement and type, directly contributing to the construction of more reliable
quantum devices.

Background & Context

Quantum technologies, such as quantum computing and quantum sensors, hold the
potential to deliver computational power and sensing precision far beyond conventional
technologies. However, their practical implementation faces significant challenges. In
particular, maintaining quantum states stably often requires cryogenic temperatures and
complex protection mechanisms, making device miniaturization and room-temperature
operation long-standing goals. The precise control of atomic defects is a key technology
for overcoming these challenges, and the atomic photocopier is a groundbreaking tool
for achieving this.



Strategic Significance & Outlook

This "atomic photocopier" technology has the potential to revolutionize research and
development in quantum technologies. It serves as a critically important element in the
roadmap towards realizing smaller, more robust, and ultimately room-temperature
operable quantum devices. This will accelerate applications across a wide range of fields,
including the commercialization of quantum computing, next-generation medical
imaging devices, and highly sensitive environmental sensors. For investors and
technology developers, it is expected to attract significant attention as a technology that
can resolve bottlenecks in quantum device manufacturing and create new markets.

Source: https://www.thecooldown.com/green-tech/mit-ornl-quantum-devices-photocopier-atomic-

defects/
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#23 Integrating Sustainability and Functionality in Soft
Robotics: Fluorine-Free Surface Chemistry and Self-
Healing Hydrogels Extend Device Lifespan and
Recyclability

OVERVIEW

Soft robotics is advancing towards integrating sustainability and functionality through

innovative materials. New fluorine-free surface chemistries, self-healing hydrogels,

and dynamic covalent polymer networks are enhancing device lifespan and

reparability. The discussion emphasizes the need for modular architectures and

reprocessable material systems to support recycling and minimize environmental

disruption across various applications.

Published August 25, 2026  ACS Nano  USA



IN DEPTH

Key Findings

The field of soft robotics is evolving into a new frontier by integrating sustainability with
functionality. Innovative materials such as new fluorine-free surface chemistries, self-
healing hydrogels, and dynamic covalent polymer networks have been developed,
holding the potential to significantly enhance device lifespan and reparability while
reducing environmental impact.

Technical / Clinical Details

These novel materials enable soft robots to operate for longer periods and more
efficiently. Fluorine-free surface chemistries address environmental and health concerns
associated with traditional fluorine-containing materials while still achieving excellent
water repellency and antifouling properties. Self-healing hydrogels possess the
autonomous ability to repair minor damage, substantially extending the operational life
of devices. Dynamic covalent polymer networks mean that materials are reprocessable;
this allows devices to be disassembled after use and their components recycled into new
robots or parts, thereby reducing waste and promoting circular resource utilization.
These materials will prove invaluable across diverse applications in soft robotics,
including healthcare, exploration, and manufacturing.

Background & Context

Soft robotics has opened new possibilities for performing tasks challenging for
traditional rigid robots due to their flexibility and adaptability. However, environmental
concerns associated with the manufacturing and disposal of these devices, coupled with
durability issues, have hindered their widespread adoption. Sustainability is becoming an
increasingly critical consideration in modern manufacturing, and these advancements in
materials science offer direct solutions to these challenges.



Strategic Significance & Outlook

The adoption of sustainable materials and design principles in soft robotics will
accelerate the growth of this field. The development of modular architectures and
reprocessable material systems will transform the entire lifecycle of devices, from design
and manufacturing to eventual recycling. As a result, soft robots are expected to become
more environmentally friendly and economically viable solutions, seeing increased
practical application in sectors like healthcare, disaster relief, logistics, and even
consumer products. Investors should note that extended product lifecycles and
compliance with environmental regulations will generate long-term market value.

Source: https://pubs.acs.org/doi/10.1021/acsnano.6b04321
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#24 Lysozyme-PVA Composite Films Develop Flexible
Piezoelectric Biosensors for Wearable Bio-Integrated
Electronics

OVERVIEW

A novel flexible and biocompatible piezoelectric bio-composite film has been

developed by integrating lysozyme (LSZ), a natural protein, into a polyvinyl alcohol

(PVA) matrix. This material demonstrates a pronounced piezoelectric response,

efficiently converting mechanical energy into electrical energy, making it suitable for
wearable and bio-integrated electronics. It offers potential applications in flexible

pressure sensors, wearable strain gauges, and biomedical devices, providing a

sustainable alternative to conventional lead-based piezoelectric ceramics.

Published August 25, 2026  Applied Physics Letters | AIP Publishing  USA



IN DEPTH

Key Findings

A new flexible, biocompatible, and sustainable piezoelectric bio-composite film has been
developed by integrating lysozyme (LSZ), a natural protein, into a polyvinyl alcohol (PVA)
matrix. This groundbreaking material exhibits a pronounced piezoelectric response,
efficiently converting mechanical energy into electrical energy, opening new avenues in
the field of wearable and bio-integrated electronics.

Technical / Clinical Details

The developed lysozyme-PVA composite film is suitable for devices requiring direct
contact with biological systems due to its excellent biocompatibility. LSZ is known for its
piezoelectric properties stemming from its crystalline structure and charge distribution.
When integrated with PVA, it forms a composite that generates stable and strong
electrical signals in response to mechanical strain or pressure. Specific applications
include:

Flexible Pressure Sensors: Adhering closely to human skin, these can highly
sensitively monitor physiological signals such as pulse and blood pressure.

Wearable Strain Gauges: Accurately detecting muscle movements and joint
flexion/extension for applications in sports science and rehabilitation.

Biomedical Devices: Converting minute mechanical stimuli within the body into
electrical signals for therapeutic and diagnostic uses.

This composite film addresses the environmental burden and biocompatibility issues
associated with traditional lead-based piezoelectric ceramics, positioning it as a safer and
more sustainable alternative material.



Background & Context

Modern society sees increasing demand for personalized healthcare and bio-monitoring,
leading to rapid growth in the wearable electronics market. In this market, device
flexibility, comfort, and, most importantly, biocompatibility are paramount. While
conventional piezoelectric materials offer high performance, they often contain
hazardous substances like lead, limiting their application in biomedical contexts. The
development of piezoelectric bio-composite films using natural materials like lysozyme
offers an innovative solution to this challenge, accelerating innovation in the medical and
healthcare sectors.

Strategic Significance & Outlook

The advent of lysozyme-PVA composite films holds significant potential to transform the
fields of bioelectronics and wearable healthcare. In the future, self-powered devices and
multi-parameter physiological monitoring systems based on these materials will likely
become a reality. This will contribute to advancements in preventive medicine, early
disease detection, and personalized medicine, enhancing patients' quality of life while
also potentially reducing healthcare costs. Investors and medical device manufacturers
should pay close attention to the long-term market growth and societal contribution
potential offered by this sustainable and high-performance new material.

Source: https://pubs.aip.org/aip/apl/article-abstract/129/8/083701/2901353/Piezoelectric-response-of-
lysozyme-PVA-composite
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#25 Bi2Te2.7Se0.3 Thermoelectric Performance
Achieves ZT of 1.15 via Microstructural Engineering
and Powder Processing, Advancing Waste Heat
Recovery and Wearables

OVERVIEW

Researchers have significantly enhanced the thermoelectric (TE) performance of

Bi2Te2.7Se0.3, achieving a high ZT of 1.15 at 300 K for undoped n-type material. This

breakthrough was accomplished by combining cold-press sintering with controlled

particle size refinement, resulting in a refined porous microstructure that modifies

carrier and heat transport. This microstructural engineering advance is crucial for

developing efficient TE materials for waste heat recovery, wearable electronics, and

IoT sensors.

Published August 25, 2026  The Royal Society of Chemistry  UK



IN DEPTH

Key Findings

Researchers have developed a groundbreaking method to significantly enhance the
thermoelectric (TE) performance of Bi2Te2.7Se0.3. By combining cold-press sintering with
controlled particle size refinement, this approach achieved an exceptionally high
thermoelectric figure of merit (ZT) of 1.15 at 300 K (approx. 27°C) for undoped n-type
Bi2Te2.7Se0.3. This achievement is attributed to a refined porous microstructure that
effectively modifies both carrier and heat transport properties.

Technical / Clinical Details

The study involved precise control over the particle size of Bi2Te2.7Se0.3 powder,
followed by the application of a specialized cold-press sintering process. This technique
created a uniform and refined porous microstructure within the material. This porous
structure significantly reduces lattice thermal conductivity (κL) by promoting phonon
scattering, while maintaining or even enhancing electrical conductivity by preserving
electron mobility. Consequently, the ZT value, which is key to thermoelectric
performance (ZT = S²σT/κ, where S is the Seebeck coefficient, σ is electrical conductivity,
T is absolute temperature, and κ is total thermal conductivity), was substantially
improved over conventional Bi2Te2.7Se0.3, reaching a high value of 1.15 at room
temperature.

Background & Context

Thermoelectric materials, as a clean energy technology capable of directly converting
waste heat into electricity, have long faced challenges in improving their efficiency. High
efficiency, especially near room temperature, is critical for practical applications in
diverse fields such as wearable devices, IoT sensors, and automotive waste heat recovery.
However, developing materials with high ZT values is challenging due to the need to
balance conflicting properties of electrical and thermal conductivity. The results of this
study present a new pathway to overcome this inherent trade-off.



Strategic Significance & Outlook

The enhanced thermoelectric performance of Bi2Te2.7Se0.3 will profoundly impact fields
like waste heat recovery systems, wearable electronics, and IoT sensors. Achieving high
ZT values at room temperature, in particular, will dramatically improve the energy
efficiency and autonomy of these devices, contributing to extended battery life and
miniaturization. For industry, this not only directly leads to reduced environmental
impact and operational costs but also opens up possibilities for creating new product
categories and expanding market opportunities. Investors should consider the potential
growth of thermoelectric materials as a technology pursuing energy efficiency
improvement and sustainability.

Source: https://pubs.rsc.org/en/content/articlelanding/2026/ra/d6ra00789j
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#26 Upcycled Waste Thermoelectric Generator
Prototype Produces 180.75 mV at 5.82 K ΔT, Paving
Way for Low-Cost Circular Smart Textile Electronics

OVERVIEW

A proof-of-concept prototype for a flexible, lightweight, and sustainable

thermoelectric voltage generator has been fabricated from upcycled electronic and

textile waste. The device, utilizing copper and aluminum foils from discarded phone

batteries and apparel cutting waste, generated a maximum RMS open-circuit voltage
of 180.75 mV at a body-to-ambient temperature difference of 5.82 K. It demonstrated

robust mechanical stability, retaining high voltage output after numerous

deformation cycles, paving the way for low-cost, circular smart textile electronics.

Published August 28, 2026  MDPI  Unknown



IN DEPTH

Key Findings

A proof-of-concept prototype for a flexible, lightweight, and sustainable thermoelectric
voltage generator has been successfully fabricated from upcycled electronic and textile
waste. This innovative device is capable of generating a maximum RMS open-circuit
voltage of 180.75 mV from a mere 5.82 K body-to-ambient temperature difference, while
demonstrating robust mechanical stability, retaining high voltage output even after
numerous deformation cycles. This achievement marks a significant step towards low-
cost, circular smart textile electronics.

Technical / Clinical Details

The prototype utilizes copper and aluminum foils repurposed from discarded phone
batteries as thermoelectric materials, with apparel cutting waste serving as the substrate.
Through ingenious material design and integration, a thermoelectric module was
constructed that can efficiently convert minute temperature gradients into electrical
energy. Specifically, it successfully and stably generated a maximum RMS open-circuit
voltage of 180.75 mV at a small temperature difference of 5.82 K. This level is sufficient
for powering wearable devices, potentially reducing or even eliminating the need for
frequent battery changes. Being built on a flexible textile substrate, its performance does
not degrade even after repeated bending and stretching, making it ideal for integration
into smart clothing and medical sensors.

Background & Context

Modern society faces pressing challenges from the increasing volume of electronic waste
(E-waste) and textile waste. Effective reuse of these wastes is critically important for both
environmental protection and sustainable resource utilization. Concurrently, the
wearable electronics market is experiencing rapid growth, driving demand for compact,
flexible, and self-powered devices. This research offers a solution that simultaneously
addresses these two major challenges: the waste problem and the need for sustainable
energy supply.



Strategic Significance & Outlook

Thermoelectric voltage generators derived from upcycled waste will have a significant
impact on smart textile electronics, wearable healthcare devices, and IoT sensors. This
technology has the potential to reduce environmental impact throughout the product
lifecycle and establish new circular economy models. In the future, self-powered
smartwatches, medical patches, and even energy harvesting systems integrated into
buildings or vehicles might be realized based on this technology. Investors and
manufacturers should recognize the new market opportunities created by
environmentally conscious technological innovation and the long-term value of
sustainability.

Source: https://www.mdpi.com/2073-4360/18/9/1345
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#27 Self-Powered Wearable Systems Achieve
Multimodal Digital Health with Lead-Free Piezoelectric
Materials and Nanostructure Design

OVERVIEW

This article discusses advancements in self-powered wearable systems for digital

health, focusing on energy harvesting via piezoelectric nanogenerators (PENGs) and

triboelectric nanogenerators (TENGs). It highlights efficient mechanical energy

conversion using lead-free piezoelectric materials and two-component organic
ferroelectrics, integrated with self-charging power units. Co-optimization of high

output, stability, and wearable flexibility through nanoscale structural design is crucial

for realizing multimodal digital health systems.

Published August 23, 2026  The Royal Society of Chemistry  UK



IN DEPTH

Key Findings

Self-powered multimodal wearable systems for digital health are making significant
strides, with energy harvesting technologies, particularly piezoelectric nanogenerators
(PENGs) and triboelectric nanogenerators (TENGs), playing a central role. The adoption
of lead-free piezoelectric materials and two-component organic ferroelectrics has
improved the efficiency of mechanical-to-electrical energy conversion, simultaneously
achieving high output, stability, and the flexibility essential for wearable devices.

Technical / Clinical Details

This research demonstrates that optimizing nanoscale structural design is crucial for
enhancing the performance of PENGs and TENGs. For example, lead-free piezoelectric
materials provide excellent piezoelectric response while addressing environmental and
biocompatibility concerns. Additionally, two-component organic ferroelectrics enable
highly efficient energy conversion even on flexible substrates, leading to autonomous
power units that continuously harvest electricity from human motion and environmental
vibrations. These integrated self-charging power units enable monitoring of
physiological signals (e.g., heart rate, respiration, activity levels) and the construction of
sensor networks that do not require external power, contributing to the widespread
adoption of digital healthcare and improved patient convenience. Integration with
foundation model-driven cognition also holds the potential to analyze large amounts of
collected biometric data and provide personalized insights based on individual health
status.

Background & Context

The digital health market is rapidly expanding, driven by advancements in preventive
medicine, personalized medicine, and telemedicine. Wearable devices are powerful tools
for continuous patient health monitoring, but battery life and the inconvenience of
charging have been barriers to widespread adoption. The development of self-powered
systems overcomes this challenge, enabling more seamless and long-term health
monitoring, thereby accelerating market growth. The use of lead-free materials is
particularly important for both compliance with environmental regulations and
biocompatibility.



Strategic Significance & Outlook

The evolution of self-powered multimodal wearable systems will redefine the future of
digital healthcare. These technologies are expected to be utilized in a wide range of
applications, including chronic disease management, fitness tracking, and elderly care. In
the future, wearable devices will transition from mere data collection tools to "intelligent
health assistants" that analyze collected data, providing personalized advice and
interventions based on individual health conditions. Investors and medical device
manufacturers should focus on the potential for reduced healthcare costs, improved
patient satisfaction, and the creation of new business models that these technological
innovations bring.

Source: https://pubs.rsc.org/en/content/articlelanding/2026/ta/d6ta00777f
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#28 University of Science and Technology of China
Develops Photoresponsive Hydrogel Capable of
80,000% Expansion and Shapeshifting with Light,
Revolutionizing Soft Robotics

OVERVIEW

Researchers at the University of Science and Technology of China have developed a

novel photoresponsive hydrogel capable of extreme shape-morphing, expanding

over 80,000% within 40 seconds using only light. This material can be repeatedly

programmed into complex 3D shapes like helices and twists after fabrication, offering

unprecedented spatiotemporal control for applications in smart materials and soft

robotics.

Published August 25, 2026  The Debrief  China



IN DEPTH

Key Findings

Researchers at the University of Science and Technology of China have developed an
innovative photoresponsive hydrogel that can expand by over 80,000% within just 40
seconds using only light as its energy source, enabling complex and extreme shape
transformations. This novel material can be repeatedly programmed into various 3D
shapes, such as helices and twists, even after fabrication, opening unprecedented
possibilities for spatiotemporal control in smart materials and soft robotics.

Technical / Clinical Details

This hydrogel is composed of a polymer network specifically designed to change its
internal structure in response to particular wavelengths of light. Upon light irradiation,
molecular-level changes, such as the swelling of hydrophilic segments and contraction of
hydrophobic segments within the hydrogel, are induced. These microscopic changes
lead to dramatic macroscopic volume changes and shape deformations. The research
team demonstrated that this material can precisely and reversibly alter its shape based
on specific light patterns, intensity, and duration. For example, by simply changing how
light is applied, a flat sheet can transform into a complex helical structure or mimic the
grasping motion of a robotic arm. This controlled, extreme expansion and contraction
capability significantly outperforms existing responsive materials.

Background & Context

In the fields of smart materials and soft robotics, the development of materials that can
change their shape and function in response to external stimuli has been a long-
standing goal. There is a growing demand for more flexible and adaptable devices in
various application areas, including medical (drug delivery, minimally invasive surgery),
exploration (working in hazardous environments), and consumer products. However,
previous responsive materials have been limited by their response speed, deformation
magnitude, reproducibility, and ability to achieve complex shape control. This new
hydrogel has the potential to overcome these challenges simultaneously.



Strategic Significance & Outlook

The development of this photoresponsive hydrogel is poised to revolutionize diverse
fields such such as soft robotics, biomimetic devices, smart actuators, and self-
assembling structures. Light-based, non-contact, high-precision shape control enables
cleaner, faster, and more localized manipulation compared to conventional methods
using electromagnetic, thermal, or chemical stimuli. In the future, this technology could
form the basis for self-deploying space structures, micro-robots that release drugs within
the body, or smart camouflage that changes color and shape in response to
environmental conditions. For investors and researchers, this material with
unprecedented performance will attract significant attention for its potential to create
new product categories and markets.

Source: https://thedebrief.org/scientists-create-material-that-can-shapeshift-and-expand-80000-using-

only-light/
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#29 Advanced Biomimetic Hydrogels Revolutionize
Bioelectronics and Human–Machine Interactions via
Polymer, Carbon, and Metal Composites

OVERVIEW

This review explores advancements in biomimetic hydrogels for bioelectronics and

human-machine interactions (HMI), categorizing them into polymer-based, carbon-

polymer, and metal-polymer composites. Inspired by biological systems, these

materials integrate tissue-like mechanics, efficient ionic/electronic transport, robust
wet adhesion, and environmental adaptability. Dynamic coordination chemistry is

highlighted as a route for developing durable self-healable conductive hydrogels for

applications such as electrophysiological monitoring and gesture recognition.

Published August 28, 2026  MDPI  Unknown



IN DEPTH

Key Findings

Biomimetic hydrogels are making significant advancements in the fields of bioelectronics
and human-machine interactions (HMI). These hydrogels, classified into polymer-based,
carbon-polymer, and metal-polymer composites, integrate tissue-like mechanical
properties, efficient ionic/electronic transport, robust wet adhesion, and excellent
environmental adaptability, all inspired by biological systems.

Technical / Clinical Details

Biomimetic hydrogels are designed to mimic the structure and function of the
extracellular matrix, exhibiting high affinity with biological tissues. For instance,
hydrogels employing dynamic coordination chemistry can possess both self-healing
capabilities and high electrical conductivity, maintaining functionality even after damage.
This enables various applications:

Electrophysiological Monitoring: As flexible sensors adhering directly to the skin,
they can accurately and continuously measure electrocardiograms (ECG) and
electroencephalograms (EEG).

Gesture Recognition: Sensing joint movements and muscle contractions, allowing
intuitive control of robots and prosthetics.

Bio-integrated Devices: Functioning as part of neural interfaces or drug delivery
systems, enabling seamless connections between biological systems and electronic
devices.

These materials overcome the limitations of conventional rigid and brittle electronic
materials by combining flexibility, stretchability, biocompatibility, and self-healing
properties.



Background & Context

The demand for wearable devices and HMI is rapidly increasing, but current technologies
often face challenges such as skin irritation, lack of durability, and discomfort from rigid
interfaces. Biomimetic hydrogels hold the potential to resolve these issues, offering more
comfortable and functional devices. Especially in the medical field, where integration
with biological systems is sought, material biocompatibility and reliability are paramount,
making research in this area crucial for the future development of medical technology.

Strategic Significance & Outlook

Research into biomimetic hydrogels will profoundly transform the future of digital
health, smart medical devices, and advanced HMI systems. The development of durable,
self-healing, conductive hydrogels will enable long-term device use and reduce
maintenance costs. In the future, these hydrogels have the potential to become the
foundation for even more advanced bio-integrated systems, such as artificial skin,
artificial organs, and next-generation robots that operate by directly interpreting human
intentions. Investors and technology developers should focus on the improved quality of
medical care and life brought by these innovative materials, and the vast market
opportunities that follow.

Source: https://www.mdpi.com/2073-4360/18/9/1346
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#30 Venture Capital Flows into Advanced Materials
Startups, Prioritizing Strategic Partnerships for
Commercialization

OVERVIEW

Venture capital firms are actively investing across all stages in advanced materials

startups, recognizing the technical complexities and long development cycles

inherent to the sector. Specialized VCs like Material Impact and corporate VCs are

providing crucial funding and strategic access to supply chains and pilot
opportunities. This tailored investment approach aims to accelerate the

commercialization of next-generation materials for diverse industrial applications.

Published August 20, 2026  Rho  USA



IN DEPTH

Key Findings

Venture capital firms are showing robust interest in advanced materials startups,
deploying capital across pre-seed, seed, early-stage, and late-stage rounds. A key insight
for these startups is the importance of securing investors who possess a deep
understanding of the unique technical challenges and extended development timelines
characteristic of the advanced materials industry. Corporate venture capitalists (CVCs), in
particular, are highlighted for their ability to offer strategic access to established supply
chains and critical pilot opportunities, thereby significantly accelerating the path to
commercialization for novel material technologies.

Technical / Clinical Details

Prominent active investors in the sector include Material Impact, Breakout Ventures,
Creative Ventures, and Phoenix Venture Partners, demonstrating a specialized focus
on materials innovation.

Investment spans a broad spectrum of technical areas, from novel synthesis routes
and high-performance composites to sustainable material solutions and advanced
manufacturing processes.

The funding often targets bridging the 'valley of death' — the gap between
laboratory-scale validation and industrial-scale production — by supporting
infrastructure and market-entry strategies.

Background & Context

Advanced materials underpin critical advancements across numerous sectors, including
electronics, energy storage, aerospace, and healthcare. However, the lengthy research
and development cycles, coupled with substantial capital requirements for scaling
production, necessitate a sophisticated investment approach. The global drive towards
resilient supply chains and enhanced sustainability has further intensified investor
interest, positioning advanced materials as a pivotal sector for future economic growth
and technological leadership. This investment landscape reflects a growing recognition
that foundational material innovations are essential for breakthroughs in applied
technologies.



Strategic Significance & Outlook

The continued influx of venture capital into advanced materials is poised to drive
significant innovation, especially in areas like AI-driven materials discovery and green
chemistry solutions vital for the circular economy. Strategic partnerships between
startups and seasoned investors, particularly CVCs, are expected to shorten time-to-
market for disruptive materials. This trend not only de-risks individual startup ventures
but also strengthens the overall ecosystem for advanced manufacturing, making it a
critical area for global technological competitiveness. For Western economies, fostering
domestic capabilities in this field is crucial for national security and economic
independence, especially given geopolitical considerations around critical raw materials.

Source: https://www.rho.co/blog/vcs-in-advanced-materials
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#31 Rare-Earth-Free Motor Technologies Achieve
Commercial Milestones: Niron Partners with ASPINA,
MAHLE Unveils 370 kW Truck E-Axle, AEM Secures
$21M

OVERVIEW

Niron, MAHLE, and Advanced Electric Machines (AEM) are spearheading the

commercialization of rare-earth-free motor technologies with significant recent

advancements. Niron signed a motor-platform deal with Japan's ASPINA, while

MAHLE introduced a magnet- and slip-ring-free e-axle for heavy commercial vehicles,

delivering 370 kW peak output and over 95% efficiency. AEM secured $21 million in

funding to scale its rare-earth-free traction motors into higher-power applications,

collectively signaling a critical shift towards sustainable and geopolitically de-risked

motor solutions for the EV and industrial sectors.

Published August 27, 2026  Adamas Intelligence  Canada



IN DEPTH

Key Findings

A trio of leading innovators—Niron, MAHLE, and Advanced Electric Machines (AEM)—
have announced significant strides in rare-earth-free motor technologies, marking a
critical step towards broader commercial adoption. These advancements include
strategic partnerships, the unveiling of high-performance e-axles for heavy commercial
vehicles, and substantial funding rounds, collectively demonstrating a growing
momentum to reduce reliance on rare-earth elements in critical supply chains for electric
vehicles (EVs) and industrial applications.

Technical / Clinical Details

Niron has formalized a motor-platform deal with Japan's ASPINA, expanding the
application of its iron nitride-based Clean Earth Magnet™ technology. This innovation
aims to deliver high-performance magnets without the need for rare earths, offering a
sustainable and cost-effective alternative for motor manufacturing.

MAHLE introduced its cutting-edge Contactless Transmitter (MCT) traction motor
specifically designed for heavy commercial vehicles. This groundbreaking motor
eliminates both permanent magnets and conventional slip rings, achieving a peak
output of 370 kW and an impressive efficiency exceeding 95%. The MCT motor's
design significantly reduces material costs and mitigates supply chain vulnerabilities,
while offering robust performance for demanding applications.

AEM successfully closed a $21 million funding round, earmarked for accelerating the
deployment of its rare-earth-free traction motors into higher-power applications.
AEM's approach leverages electromagnetic principles and advanced winding
configurations to generate powerful magnetic fields, ensuring high performance
without dependency on critical rare-earth minerals.



Background & Context

The burgeoning global demand for electric vehicles has amplified concerns regarding
the supply chain stability of rare-earth permanent magnets, a critical component in most
high-performance motors. With China dominating global rare-earth production and
processing, the geopolitical implications and supply vulnerabilities have prompted
concerted efforts worldwide to develop alternative, rare-earth-free motor technologies.
Governments in North America, Europe, and Asia are actively supporting research,
development, and commercialization initiatives to secure resilient and sustainable supply
chains for their burgeoning EV industries.

Strategic Significance & Outlook

The collective progress by Niron, MAHLE, and AEM signifies a transformative shift in the
electric motor industry, with profound implications beyond automotive. These
innovations are expected to drive the adoption of rare-earth-free motors in robotics,
aerospace, and renewable energy sectors, where performance and supply chain
resilience are paramount. MAHLE's heavy commercial vehicle e-axle, in particular, could
revolutionize the logistics industry's electrification, contributing to significant reductions
in operational costs and environmental impact. As these technologies mature and
achieve greater cost-competitiveness through mass production, they are poised to gain
substantial market share, fundamentally reshaping the global landscape of electric
propulsion and critical materials sourcing.

Source: https://www.adamasintel.com/niron-mahle-and-aem-advance-rare-earth-free-motor-technology-
across-broad-front/
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#32 NUS Establishes AI Foundry to Shorten Materials
Discovery Cycle from Months to Weeks, Focusing on
High-Entropy Alloys and Ceramics

OVERVIEW

Professor Shyue Ping Ong at the National University of Singapore (NUS) is launching

an "AI Foundry" to revolutionize materials discovery by integrating AI, scientific data,

and automated experimentation, aiming to reduce discovery cycles from months to

just weeks. The initiative will initially focus on high-entropy alloys and ceramics for
fusion energy and aerospace applications, with a commercial pathway established

through Elemynt, a Singapore-based deep-tech company co-founded by Prof. Ong,

to translate AI-driven material designs into industrial practice.

Published August 27, 2026  National University of Singapore (NUS)  Singapore



IN DEPTH

Key Findings

Professor Shyue Ping Ong at the National University of Singapore (NUS) is spearheading
a groundbreaking initiative to establish an "AI Foundry," a pioneering platform designed
to dramatically accelerate materials discovery. By seamlessly integrating artificial
intelligence, vast repositories of scientific data, and advanced automated experimental
techniques, this foundry aims to compress the traditional materials discovery cycle from
several months down to a mere matter of weeks. This represents a fundamental
paradigm shift in how new materials are conceptualized, developed, and brought to
market.

Technical / Clinical Details

The AI Foundry leverages sophisticated data-driven AI models, high-performance
computing capabilities, and robotic automation to streamline the design, synthesis,
and characterization processes for novel materials.

Initial research programs within the foundry are strategically focused on high-
performance materials, including high-entropy alloys (HEAs) and advanced ceramics.
These materials are critical for demanding applications in fields such as fusion energy
and aerospace, where extreme environmental conditions necessitate superior material
properties.

A crucial aspect of this initiative is the establishment of a robust commercialization
pathway through Elemynt, a deep-tech company based in Singapore and co-founded
by Professor Ong. Elemynt is tasked with translating the AI-driven material designs
and discoveries into tangible industrial practices and products, ensuring that
academic breakthroughs find real-world application.



Background & Context

Historically, materials discovery has been a protracted and capital-intensive endeavor,
relying heavily on iterative, labor-intensive cycles of hypothesis generation,
experimentation, and characterization. This manual process has often been a bottleneck,
especially in the quest for novel materials with specific, high-performance attributes. The
advent of advanced AI and robotics offers an unprecedented opportunity to overcome
these limitations, enabling a more efficient, systematic, and comprehensive exploration
of the vast materials design space. Globally, institutions are increasingly recognizing the
strategic importance of integrating AI into scientific discovery to maintain technological
competitiveness.

Strategic Significance & Outlook

The NUS AI Foundry is positioned to lead a significant transformation in materials
science, enabling faster innovation across various sectors. The drastic reduction in
discovery cycles is expected to accelerate breakthroughs in new energy technologies,
advanced electronic devices, next-generation mobility solutions, and more. The
commercialization strategy through Elemynt provides a compelling model for how
academic research can be rapidly translated into economic value and societal impact,
potentially influencing other research institutions and startups worldwide. As the AI
Foundry platform becomes more generalized, its application across diverse material
systems promises to significantly advance the broader field of materials science,
strengthening Singapore's position as a hub for deep technology innovation.

Source: https://cde.nus.edu.sg/news/building-an-ai-foundry-to-transform-materials-discovery/
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#33 Mitsubishi Chemical Commercializes Novel
Negative Thermal Expansion Filler, "M-Filleris™ NTE,"
to Suppress Warpage in AI Server Semiconductor
Packages

OVERVIEW

Mitsubishi Chemical Corporation has announced the commercialization of "M-

Filleris™ NTE," a new negative thermal expansion filler designed to effectively

suppress warpage in semiconductor packaging. This material addresses critical

challenges posed by increased heat generation in advanced semiconductor

packaging technologies for AI servers and high-performance computing. Pilot

product sales are slated to begin by the end of FY2026, with mass production

planned for the latter half of FY2027.

Published August 27, 2026  Mitsubishi Chemical Corporation  Japan



IN DEPTH

Key Findings

Mitsubishi Chemical Corporation has announced the commercialization of its innovative
negative thermal expansion filler, "M-Filleris™ NTE," specifically engineered to address
and mitigate warpage in semiconductor packages. This new material is poised to play a
crucial role in enhancing the reliability of advanced semiconductor devices, particularly
those for AI servers and high-performance computing (HPC), where increasing
integration and power density lead to significant heat generation and thermal stress.

Technical / Clinical Details

"M-Filleris™ NTE" exhibits unique negative thermal expansion properties, meaning it
contracts upon heating. When incorporated into semiconductor encapsulants, this
filler compensates for the thermal expansion coefficient mismatch between the
encapsulant, semiconductor chip, and substrate. This active compensation minimizes
warpage that typically occurs during cooling cycles after high-temperature processing
or operation.

In AI servers and HPC applications, the demand for higher performance results in
exponentially increasing heat generation. Effective thermal stress management is
paramount. This filler ensures package stability under such demanding operational
environments, contributing to extended device lifespan and improved overall
reliability.

Mitsubishi Chemical plans to initiate pilot product sales by the end of fiscal year 2026
to gather market feedback, with full-scale mass production targeted for the second
half of fiscal year 2027. This phased rollout ensures robust validation and market
acceptance.



Background & Context

The semiconductor industry is rapidly advancing beyond traditional Moore's Law scaling,
focusing on advanced packaging technologies like 2.5D and 3D stacking to achieve
greater functionality and performance. A significant challenge in these heterogeneous
integration approaches is the thermal expansion mismatch between different stacked
materials. This mismatch often leads to package warpage, causing manufacturing yield
losses and compromising the long-term reliability of the final product. Mitsubishi
Chemical's solution directly addresses this industry-wide critical need, aligning with
global trends in advanced semiconductor manufacturing.

Strategic Significance & Outlook

The commercialization of "M-Filleris™ NTE" is a pivotal development that supports the
growth of the AI server and HPC markets by providing essential material-level solutions.
By enabling superior warpage suppression, this technology facilitates higher precision
bonding in advanced manufacturing processes, further accelerating the adoption of
complex packaging architectures. Mitsubishi Chemical is set to strengthen its position as
a key player in the semiconductor supply chain, contributing significantly to the
evolution of next-generation semiconductor technologies. Future developments are
likely to explore broader applications of this negative thermal expansion technology
across various electronic devices, solidifying its impact on high-tech manufacturing.

Source: https://www.mcgc.com/english/news_release/02751.html
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#34 Teknor Apex Launches TekVentures to Invest in
Materials Science Startups, Driving AI-Driven Materials
Discovery and Green Chemistry Innovation

OVERVIEW

Teknor Apex, a plastics and materials science company, has launched TekVentures, a

corporate investment arm dedicated to funding startups across the industrial

materials lifecycle. This new venture aims to maintain competitiveness in the evolving

materials world, especially with advancements in AI and the circular economy.
TekVentures will strategically target startups in areas such as AI-driven materials

discovery, structural and performance materials, advanced manufacturing, and green

chemistry, fostering innovation and sustainable growth.

Published August 26, 2026  Dealroom News  USA



IN DEPTH

Key Findings

Teknor Apex, a prominent player in plastics and materials science, has officially
established TekVentures, its dedicated corporate investment arm. This new venture unit is
specifically designed to strategically fund startups operating across the entire industrial
materials lifecycle. The primary objective is to ensure Teknor Apex remains at the
forefront of the rapidly evolving materials landscape, particularly in response to
transformative advancements in artificial intelligence (AI) and the global imperative for a
circular economy, thereby securing a sustainable competitive advantage.

Technical / Clinical Details

TekVentures will prioritize investments in startups that offer innovative solutions in
key areas: AI-driven materials discovery, advanced structural and performance
materials, cutting-edge manufacturing processes, and green chemistry initiatives.

AI-driven materials discovery is crucial for significantly reducing the time and cost
associated with new material development, enabling faster market introduction of
more sustainable and high-performance materials. This includes leveraging machine
learning for predictive modeling, molecular design, and experimental optimization.

Green chemistry focuses on developing environmentally benign manufacturing
processes and biodegradable materials, which are essential for achieving a truly
circular economy and reducing the ecological footprint of industrial production.

By combining Teknor Apex's extensive expertise in material science with TekVentures'
investment capabilities, the company aims to accelerate the commercialization of
emerging technologies and foster synergistic growth with its existing business units.



Background & Context

The materials science industry is undergoing a profound transformation, driven by global
megatrends such as digitalization, escalating sustainability demands, and the critical
need for resilient supply chains. AI is revolutionizing materials development by providing
unprecedented capabilities in predicting material properties, designing novel molecular
structures, and optimizing experimental protocols. Simultaneously, heightened global
environmental awareness is compelling corporations to invest in eco-friendly materials
and manufacturing processes, creating fertile ground for innovative business
opportunities and driving venture capital interest.

Strategic Significance & Outlook

The launch of TekVentures represents a strategic move by Teknor Apex to solidify its
position at the vanguard of innovation in materials science. Through this investment arm,
the company intends to forge stronger alliances with disruptive technology startups,
diversify its technological portfolio, and enhance its agility in responding to dynamic
market needs. Investments in AI and green chemistry are particularly significant, as these
areas are poised to be critical drivers shaping the future trajectory of the materials
industry. They are expected to accelerate the creation of sustainable, high-performance
next-generation materials. For a global technical audience, this move underscores the
increasing imperative for established industrial players to embrace open innovation and
strategic venturing to remain competitive and relevant in a rapidly changing
technological landscape.

Source: https://dealroom.co/news/147016-teknor-apex-launches-tekventures-to-invest-in-materials-
science-startups/
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#35 MIT Researchers Develop AI Model "CrysVCD" to
Drastically Reduce Stability Screening Time for
Practical Material Designs, with Applications in
Semiconductor Cooling and Data Centers

OVERVIEW

MIT researchers have developed "CrysVCD," an AI model component that significantly

accelerates the process of ensuring designed materials are stable and practical for

real-world use, thereby reducing screening time and cost. This innovative approach

enables the generation of materials with specific properties, such as high thermal

conductivity crucial for semiconductor and data center cooling applications. CrysVCD

is designed for plug-and-play integration with existing AI material-generating

models, substantially improving material stability and streamlining the discovery

pipeline.

Published August 26, 2026  MIT News  USA



IN DEPTH

Key Findings

Researchers at the Massachusetts Institute of Technology (MIT) have engineered a novel
artificial intelligence (AI) model component named "CrysVCD," designed to dramatically
expedite the validation process for new materials, ensuring they are stable and practical
for real-world applications. This breakthrough promises to slash both the time and cost
associated with screening out unusable material designs. The CrysVCD system is
particularly adept at generating materials with highly desirable properties, such as
exceptional thermal conductivity, which is critical for advanced semiconductor and data
center cooling applications. Its modular design allows it to seamlessly integrate with
current and future AI-driven material generation platforms, thereby significantly
boosting the overall stability and viability of AI-proposed materials.

Technical / Clinical Details

CrysVCD functions as a 'plug-and-play' component, offering a predictive capability for
the chemical stability of material structures proposed by AI models. This allows
researchers to efficiently filter out unstable candidates, diverting resources away from
impractical designs towards those with genuine translational potential.

The model proves especially valuable in the development of materials with high
thermal conductivity, essential for managing heat in high-performance computer
chips and data centers, and for dielectric materials used in various electronic
components. It effectively sifts through the vast computational space of AI-generated
material candidates to identify physically realizable and stable compositions.

By proactively identifying materials prone to chemical degradation or undesirable
phase transitions, CrysVCD minimizes the number of costly and time-consuming
experimental validations required. This can compress the development timeline from
months to weeks and significantly reduce computational expenditures, democratizing
access to advanced materials design.



Background & Context

While AI has emerged as a potent tool for accelerating materials discovery, a persistent
challenge has been the generation of computationally promising but physically unstable
or synthetically intractable material candidates. This discrepancy has often created a
bottleneck in translating AI-driven predictions into practical innovations. MIT's CrysVCD
addresses this critical gap, enhancing the reliability and efficiency of AI-powered
materials design by grounding theoretical predictions in practical stability criteria. This
development is crucial for advancing the broader field of computational materials
science.

Strategic Significance & Outlook

The introduction of CrysVCD is expected to foster a 'democratization' of materials
science, enabling smaller research groups with limited computational resources to
pursue groundbreaking material development. This technology will accelerate the
creation of next-generation materials for a wide array of applications, including
advanced computer chips, more efficient data center cooling systems, high-performance
batteries, and novel catalysts. MIT researchers anticipate that CrysVCD will be extended
to more complex material systems and specialized materials for extreme environments,
driving innovation across the industrial sector globally. For Western technical audiences,
this tool enhances national competitiveness in critical materials development by
optimizing R&D investments and accelerating the strategic transition from theoretical
possibility to industrial reality.

Source: https://news.mit.edu/2026/ai-helps-design-new-materials-that-work-in-real-world-0826
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#36 Xenergy Secures Over $100 Million in Series B
Funding, to Add 3GWh Solid-State Battery Mass
Production Line: Accelerates Lithium-Metal Solid-State
Battery Output for Drones and Electric Motorcycles

OVERVIEW

Xenergy has completed a Series B financing round exceeding $100 million, led by

Puhua Capital, to fund the mass production and delivery of lithium-metal solid-state

batteries. The company plans to add a new 3GWh solid-state battery mass production

line, expected to be commissioned gradually from late 2026 to early 2027. Xenergy,

headquartered in Shenzhen, already produces over 10 million cells for drones, eBikes,

and electric motorcycles from its Hangzhou base, aiming to solidify its leadership in

the next-generation battery market.

Published August 24, 2026  Shanghai Metals Market  China



IN DEPTH

Key Findings

Xenergy has successfully completed a Series B financing round, raising over $100 million
with Puhua Capital leading the investment. This substantial capital injection is earmarked
to fuel the mass production and accelerate the market delivery of the company's
advanced lithium-metal solid-state batteries. The company has announced plans to
progressively commission a new 3GWh (gigawatt-hour) mass production line for solid-
state batteries, with operations expected to commence between late 2026 and early
2027, marking a significant leap forward in the commercialization of next-generation
battery technology.

Technical / Clinical Details

Xenergy specializes in the research, development, and mass production of lithium-
metal solid-state batteries, which utilize a solid electrolyte instead of conventional
liquid electrolytes. Solid-state batteries offer substantial advantages over current
lithium-ion batteries, including higher energy density, enhanced safety (due to
reduced risk of thermal runaway), and a longer cycle life.

The company's Hangzhou manufacturing base is already operational, having
successfully produced and supplied over 10 million cells for diverse applications such
as drones, eBikes, and electric motorcycles. This demonstrates the company's proven
capability to commercialize solid-state battery technology for specific, high-
performance niche markets.

The planned addition of a new 3GWh production line represents a crucial strategic
expansion, aimed at meeting escalating market demand and facilitating a more
robust entry into broader applications, particularly the electric vehicle (EV) sector. This
significant scaling of production capacity is also expected to drive down
manufacturing costs, enhancing Xenergy's competitiveness.



Background & Context

Solid-state batteries are widely recognized as a 'game-changer' in the battery industry,
promising revolutionary improvements in EV range and safety. Their inherent safety
features, stemming from the non-flammable solid electrolyte, and potential for higher
energy densities are highly attractive to EV manufacturers. However, significant
challenges remain in achieving cost-effective mass production. Xenergy's substantial
funding and production expansion efforts represent a critical advancement by a Chinese
company in overcoming these hurdles, intensifying global competition in the advanced
battery market.

Strategic Significance & Outlook

Xenergy's latest moves clearly signal the steady progression of solid-state battery
commercialization. The activation of a 3GWh mass production line will not only expand
supply for drones and electric motorcycles but also pave the way for wider deployment
in electric vehicles and large-scale energy storage systems. The company is expected to
continue its aggressive R&D investments to maintain its technological leadership,
cementing its position as a key player in the next-generation battery market. This
development underscores the rapid pace of innovation within the Chinese battery sector
and highlights the global race to dominate future energy storage technologies. For
Western investors and manufacturers, Xenergy's progress provides a clear benchmark
and intensifies the urgency for their own advanced battery development strategies.

Source: https://news.metal.com/en/newscontent/104076440-solid-state-xenergy-completes-over-100-
million-financing-adds-3gwh-solid-state-battery-mass-production-line
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#37 Chemlyte Solutions Emphasizes Critical Role of
Quality Control in Advanced Materials Manufacturing
for Aerospace, Healthcare, and Electronics Industries

OVERVIEW

Chemlyte Solutions highlights the paramount importance of quality control in

advanced materials manufacturing, encompassing specialized chemicals,

pharmaceutical intermediates, and fine chemicals. The company is committed to

continuous innovation in manufacturing procedures, analytical capabilities, and
quality management systems to meet the stringent standards of demanding

industries like aerospace, healthcare, and electronics. It aims to be a trusted supplier

of high-quality industrial materials, supporting innovation across various critical

sectors.

Published August 20, 2026  Chemlyte Solutions  USA



IN DEPTH

Key Findings

Chemlyte Solutions underscores the paramount importance of rigorous quality control in
the manufacturing of advanced materials, a category that includes specialized chemicals,
pharmaceutical intermediates, and fine chemicals. The company emphasizes its
unwavering commitment to continuous innovation in its manufacturing procedures,
analytical capabilities, and comprehensive quality management systems. This dedication
is driven by the necessity to consistently meet the exceptionally high standards required
by demanding industries such as aerospace, healthcare, and electronics, where material
integrity is directly linked to product performance and safety.

Technical / Clinical Details

Chemlyte Solutions implements stringent quality control systems, adhering to
international standards such as ISO 9001. This framework ensures meticulous
inspection and validation at every stage, from raw material sourcing to the final
product shipment.

The company employs advanced analytical techniques, including Gas
Chromatography-Mass Spectrometry (GC-MS), High-Performance Liquid
Chromatography (HPLC), Nuclear Magnetic Resonance (NMR), and Inductively
Coupled Plasma-Mass Spectrometry (ICP-MS). These methods enable precise
identification of material purity, composition, and trace impurities, thereby
guaranteeing that customer specifications are met with absolute certainty.

In its manufacturing processes, Chemlyte Solutions utilizes statistical process control
(SPC) and other methodologies to maintain process stability and reproducibility. This
approach minimizes quality variability and ensures a consistent supply of high-
performance materials critical for downstream applications.



Background & Context

Modern high-performance products fundamentally rely on the quality and consistency of
advanced materials for their functionality and reliability. In the aerospace industry, for
instance, a single material defect can lead to catastrophic failures, necessitating a zero-
defect approach to quality. In healthcare, the efficacy and safety of pharmaceuticals, as
well as the biocompatibility of medical devices, are directly contingent on material
quality. Similarly, in the electronics sector, the purity and specific properties of materials
dictate device performance and longevity. This critical dependency places an
exceptionally high demand for quality standards and traceability on advanced material
suppliers.

Strategic Significance & Outlook

Through its steadfast commitment to quality control and continuous improvement,
Chemlyte Solutions aims to solidify its position as a leading and trusted supplier of high-
reliability industrial materials. The company's ongoing innovation and robust quality
assurance framework provide a crucial foundation for its clients developing next-
generation products, thereby supporting technological advancements across various
industries. In the global supply chain, the consistent provision of high-quality advanced
materials is indispensable for maintaining national industrial competitiveness. Therefore,
Chemlyte Solutions' role is anticipated to grow in importance, influencing global
manufacturing and innovation ecosystems.

Source: https://chemlytesolutions.com/why-quality-control-is-essential-in-advanced-materials-
manufacturing/
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#38 WSU Researchers Democratize 3D Printing of
Crucial Aerospace Metal Alloy GRCop-42 with AI,
Enabling Lower Cost and Broader Access

OVERVIEW

Washington State University (WSU) researchers have utilized AI to develop a more

efficient and less expensive method for 3D-printing GRCop-42, a high-performance

metal alloy used in aerospace. This breakthrough could "democratize" the printing of

this alloy, making it accessible to widely available commercial 3D printers operating at
lower wattages. The AI-guided framework has broader potential applications in

scientific discovery, including drug discovery, by reducing the need for costly and

time-intensive experimentation.

Published August 24, 2026  WSU Insider  USA
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Key Findings

Researchers at Washington State University (WSU) have leveraged artificial intelligence
(AI) to devise a significantly more efficient and cost-effective method for 3D-printing
GRCop-42, a critical high-performance metal alloy predominantly utilized in the
aerospace industry. This pioneering breakthrough has the potential to "democratize" the
additive manufacturing of GRCop-42, rendering it accessible to a wider array of
commercial 3D printers that operate at lower wattages, thereby dramatically reducing
the barriers to entry for its application and research.

Technical / Clinical Details

GRCop-42 is a copper alloy developed by NASA, renowned for its exceptional
combination of high thermal conductivity and excellent high-temperature strength.
These properties make it indispensable for components operating in extreme
environments, such as rocket engine combustion chambers and advanced heat
exchangers. Traditionally, 3D printing GRCop-42 required high-power lasers and
stringent process controls due to its unique metallurgical characteristics, leading to
prohibitive manufacturing costs and limited accessibility.

The WSU team employed AI-based optimization algorithms to fine-tune the Laser
Powder Bed Fusion (L-PBF) process for GRCop-42. The AI system intelligently
optimized parameters such as laser power, scan speed, and powder layer thickness.
This allowed for the identification of optimal manufacturing conditions that minimize
material defects while ensuring the printed parts possess the desired mechanical
properties and density.

This AI-guided framework now enables the high-precision and high-density
fabrication of GRCop-42 using more common, commercially available 3D printers
with relatively lower laser power. This advancement significantly expands the
potential user base to include more research institutions and small-to-medium
enterprises (SMEs) for GRCop-42 R&D and rapid prototyping.



Background & Context

The aerospace industry continuously seeks lightweight, high-performance components,
making 3D printing (additive manufacturing) a pivotal technology. While high-
performance alloys like GRCop-42 offer direct performance enhancements for space
exploration and defense applications, the inherent difficulties and costs associated with
their traditional manufacturing have hindered widespread adoption. The integration of
AI bridges the gap between material science and manufacturing processes, aligning with
a global trend to streamline the complex parameter discovery for advanced material
fabrication. This effort addresses strategic supply chain resilience and innovation goals
for critical defense and space technologies.

Strategic Significance & Outlook

The "democratization" of GRCop-42 3D printing, achieved through WSU's research, is
poised to accelerate innovation not only within the aerospace sector but also across
broader advanced manufacturing landscapes. The AI-guided framework is highly
adaptable and can be applied to optimize the 3D printing of other challenging metal
alloys and composite materials, setting new standards for manufacturing process
optimization. Furthermore, this approach has profound implications for other scientific
discovery fields, such as drug discovery, by reducing the reliance on expensive and time-
consuming experimental iterations. This represents a significant step for the United
States in reinforcing its leadership in advanced manufacturing technologies and fostering
a more agile and innovative industrial base.

Source: https://news.wsu.edu/news/2026/08/24/researchers-use-ai-to-democratize-3d-printing-of-
crucial-metal-alloy/
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#39 I.S.T. Unveils 'White TORMED®' Thermal Control
Film for Smarter Spacecraft, Initiates Pilot Production
in November 2026, Targets Mass Production by Fall
2028

OVERVIEW

I.S.T. Corporation has unveiled "White TORMED®," a new thermal control film for

spacecraft, with A4 sheets currently available for evaluation and pilot production of

300-mm-wide rolls targeted for November 2026. The company plans a market review

and investment decision in September 2027, aiming for mass production of wider

rolls by fall 2028. This white film complements their existing transparent TORMED®,

which has been selected as a protective cover for commercial satellite solar modules,

indicating a transition towards commercial applications in aerospace and accelerating

the commercialization of advanced thermal solutions for the space industry.

Published August 27, 2026  ChemAnalyst  Japan



IN DEPTH

Key Findings

I.S.T. Corporation has announced the unveiling of "White TORMED®," a novel thermal
control film engineered for advanced spacecraft applications. This new product expands
the company's existing high-performance TORMED® film series, specifically addressing
the stringent thermal management requirements encountered in demanding space
environments. The availability of A4-sized evaluation sheets marks the immediate
initiation of a clear commercialization roadmap for this innovative material.

Technical / Clinical Details

"White TORMED®" is characterized by its high solar reflectivity and excellent thermal
emissivity, which are crucial properties for passive thermal control in space. These
features enable efficient dissipation of heat and suppression of temperature increases
within spacecraft, ensuring the stable operation of sensitive electronic equipment. The
extreme temperature differentials between sun-exposed and shadowed regions in
space make such materials indispensable.

The new white film complements I.S.T.'s established transparent TORMED® product,
which has a proven track record as a protective cover for commercial satellite solar
modules. This existing success provides a strong foundation for the White TORMED®
to address diverse thermal management needs across various spacecraft surfaces and
internal components.

The commercialization timeline includes pilot production of 300-mm-wide rolls slated
for November 2026. A comprehensive market review and investment decision are
planned for September 2027, followed by the establishment of mass production for
wider rolls by fall 2028, signaling a strategic commitment to large-scale market entry.



Background & Context

The burgeoning space industry, driven by the proliferation of satellite constellations,
lunar missions, and emerging space tourism, has created a surging demand for smaller,
more cost-effective commercial spacecraft. These platforms require advanced materials
that offer high performance, rapid integration, and superior reliability. I.S.T.'s TORMED®
series directly addresses these evolving market needs by providing high-functional
materials capable of meeting stringent space environment specifications, supporting the
global shift towards more accessible and efficient space endeavors.

Strategic Significance & Outlook

The introduction of "White TORMED®" is poised to accelerate advancements in
spacecraft thermal control technology, enhancing both design flexibility and operational
reliability for next-generation space vehicles. Materials capable of enduring the extreme
temperature variations in diverse space environments, from Low Earth Orbit (LEO)
constellations to deep-space exploration missions (e.g., Moon and Mars), are critical
enablers for future space exploration. I.S.T. Corporation is expected to solidify its position
as a key material supplier in the space sector through this new product, contributing
significantly to global space technology development. Its successful mass production
and deployment could also contribute to reducing the overall cost of space missions,
fostering a more robust and innovative space economy.

Source: https://www.chemanalyst.com/NewsAndDeals/NewsDetails/ist-unveils-white-tormed-for-smarter-
spacecraft-44150
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#40 EV Battery Thermal Management System Design
Guide Highlights Crucial Role of PCMs: Details Trade-
offs in Cooling Performance, Cost, and Risk

OVERVIEW

This guide elucidates the critical importance of Battery Thermal Management Systems

(BTMS) for efficient and safe operation of commercial lithium batteries, outlining

various heat dissipation mechanisms. Phase Change Materials (PCM) are highlighted

as a key component, capable of absorbing high thermal flux through latent heat
absorption to buffer rapid temperature spikes. While indirect liquid cooling remains

the current standard for automotive and industrial powertrains, direct dielectric

immersion offers fast cooling but presents higher fluid and sealing costs,

necessitating careful trade-offs in design.

Published August 22, 2026  Engineering Guide  China



IN DEPTH

Key Findings

This engineering guide meticulously details the indispensable role of Battery Thermal
Management Systems (BTMS) in ensuring the efficient and safe operation of commercial
lithium batteries. It comprehensively outlines various heat dissipation mechanisms, with
particular emphasis on Phase Change Materials (PCM) as a critical component. PCMs are
noted for their ability to absorb significant thermal energy through latent heat
absorption, effectively buffering rapid temperature spikes. The guide also provides a
detailed comparative analysis of different cooling methods, revealing the inherent trade-
offs among cooling performance, cost, mechanical risk, and application-specific
requirements.

Technical / Clinical Details

Phase Change Materials (PCM): PCMs utilize their property of absorbing or
releasing a large amount of heat (latent heat) during a phase transition (e.g., solid to
liquid) to stabilize battery temperature. They provide passive cooling, particularly
effective in mitigating sudden heat generation during high-load operations or fast
charging cycles. However, PCMs typically require an active cooling loop to 'reset' their
thermal capacity for continuous performance.

Indirect Liquid Cooling: This is the prevailing standard for automotive and industrial
powertrains. It involves removing heat indirectly via cooling plates or tubes through
which a coolant flows, rather than direct immersion of battery cells. This method
offers high heat transfer efficiency and superior temperature uniformity across the
battery pack.

Direct Dielectric Immersion Cooling: By immersing battery cells directly into a
dielectric fluid, this method achieves extremely fast and uniform cooling. It is ideal for
high-power applications and ultra-fast charging scenarios. However, the high cost of
dielectric fluids and the complex sealing requirements can significantly increase the
overall system cost.

Forced Air Cooling: The simplest and most cost-effective approach, but its low heat
transfer efficiency limits its suitability to smaller battery packs or lower-power
applications. It is generally insufficient for high-power battery systems due to its
limited ability to dissipate large amounts of heat efficiently.



Background & Context

Lithium-ion batteries are widely adopted across electric vehicles (EVs), renewable energy
storage systems, and portable electronics. However, battery performance, lifespan, and
safety are highly sensitive to temperature; high temperatures accelerate degradation and
can lead to thermal runaway. Consequently, maintaining batteries within an optimal
temperature range (typically 20-40°C) is paramount for ensuring safety, maximizing
performance, and extending lifespan. Each cooling technology has evolved under
different market demands and cost constraints, reflecting the diverse applications of
lithium-ion batteries.

Strategic Significance & Outlook

The escalating growth of the EV market and continuous advancements in battery
technology will further elevate the importance of BTMS. Specifically, improvements in
fast-charging capabilities and increases in battery pack energy density necessitate
increasingly sophisticated thermal management solutions. Future innovations are
expected to focus on hybrid cooling systems (combining PCMs with liquid cooling), AI-
controlled adaptive liquid cooling loops, and smart PCMs with self-regulating thermal
responses. These technologies are anticipated to dramatically improve battery safety,
efficiency, and longevity, playing a pivotal role in the widespread adoption of next-
generation EVs and energy storage systems globally.

Source: https://chinabatterymanufacturer.com/battery-thermal-management-system-guide/
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#41 ATLANT 3D Unveils 'Nanofabricator Pro'
Integrating AI-Driven Materials Discovery with Atomic-
Scale Manufacturing, Accelerating Semiconductors,
Advanced Packaging, and Quantum Technologies

OVERVIEW

ATLANT 3D has introduced the Nanofabricator Pro, a manufacturing platform

integrating AI-driven materials development with atomic-scale experimental

fabrication and validation. Based on Direct Atomic Layer Processing (DALP), this

system enables precise additive deposition of materials at the atomic level, critical for

semiconductor technology, advanced packaging, and quantum technologies. The

Nanofabricator Pro aims to bridge the gap between AI-proposed material candidates

and their practical realization, significantly accelerating the translation of

computational predictions into functional materials.

Published Published August 26, 2026  3Druck.com  デンマーク
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Background

Modern technological advancements are increasingly hitting material limits, with atomic-
level control over materials becoming indispensable, particularly in the semiconductor
and quantum computing sectors. While AI has vastly expanded the possibilities for
materials design, a significant 'experimental bottleneck' has persisted in translating
computational predictions into physical realities. ATLANT 3D's Nanofabricator Pro
directly addresses this challenge by fusing the predictive power of AI with the precision
of atomic-scale manufacturing, thereby unlocking new frontiers in material science and
engineering.

Key Findings

ATLANT 3D has unveiled the Nanofabricator Pro, a revolutionary manufacturing platform
that seamlessly integrates AI-driven materials development with atomic-scale
experimental fabrication and validation. This cutting-edge system is poised to bridge the
critical gap between theoretical material predictions and their practical realization,
promising to dramatically accelerate innovation in advanced fields such as
semiconductor technology, advanced packaging, and quantum technologies. The
Nanofabricator Pro’s ability to achieve precise material deposition at the atomic level is a
game-changer for these demanding applications.

Built upon ATLANT 3D's proprietary Direct Atomic Layer Processing (DALP) technology,
the Nanofabricator Pro enables highly precise additive deposition of materials at the
atomic scale. This allows for the controlled formation of ultra-thin films and structures,
ranging from single atomic layers to a few atomic layers thick, facilitating the creation of
novel material properties and device architectures previously unattainable.

The platform leverages AI algorithms to predict and select optimal material compositions
and structures from a vast array of candidates. These AI-generated proposals are then
immediately fabricated using DALP and subjected to rapid characterization, drastically
shortening the design-to-validation cycle.



This integrated approach is critical for addressing key challenges in semiconductor
miniaturization, multi-layer integration, and heterogeneous material integration in
advanced packaging technologies. It is also invaluable for enhancing qubit stability and
creating the precise nanostructures required for quantum sensors and other quantum
devices.

The introduction of the Nanofabricator Pro signifies a pivotal milestone in the
convergence of material science and manufacturing technology, setting a new direction
for future innovation. This platform is expected to accelerate the commercialization of
AI-proposed material candidates, drastically reducing the timeline from computational
prediction to functional material. This will, in turn, accelerate the development of next-
generation semiconductors, photonics, and quantum devices, creating ripple effects
across the entire electronics industry. ATLANT 3D aims to establish new standards in
advanced materials manufacturing through this technology, enhancing its global
competitiveness, and prompting companies and research institutions worldwide to
observe and potentially integrate this innovative, integrated approach into their own
materials development strategies to remain competitive.
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