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# Article Title Type Tech
Novelty

Market
Proximity

Market
Impact

Data
Reliability

US/EU
Relevance Summary

#01
Ultra-Efficient mRNA
Del

Research
●●●●

●
●○○○

○
●●●●

●
●●●●

●
●●●●

●

Cambridge researchers developed
nanotechnology for ultra-efficient, low off-target
mRNA delivery.

#02
Adv. Functional
Materials

Analysis
●○○○

○
●●●●

●
●○○○

○
●●○○

○
●●○○

○

Journal guide emphasizes novelty, functional
performance, and structure-function relationships
for submissions.

#03
2D WS2 Defect
Passivation

Research
●●●●

●
●○○○

○
●●●○

○
●●●●

○
●●●○

○

New ion-pair design rules enable atomic-level
defect passivation in 2D WS2 for
high-performance electronics.

#04
Odd-Parity
Magnetism 1D

Research
●●●●

●
●○○○

○
●●●○

○
●●●●

○
●●●○

○

Research unveils odd-parity magnetism in 1D
systems, enabling high-performance flexible
organic semiconductors.

#05
High-Entropy Spinel
OER

Research
●●●●

●
●●○○

○
●●●●

○
●●●●

○
●●●○

○

Size-controlled high-entropy spinel oxide
nanoparticles show high-efficiency oxygen
evolution for sustainable energy.

#06
Peptide
Self-Assembly

Research
●●●●

●
●○○○

○
●●●○

○
●●●●

○
●●●○

○

Peptide sequence-guided self-assembly on
graphite enables precision design of novel
biomimetic functional materials.

#07 Morpholine Synthesis Research
●●●●

●
●○○○

○
●●●○

○
●●●●

○
●●●○

○

Novel tethered nitrenium strategy enables
stereospecific synthesis of functionalized
morpholines with inexpensive iodine.

#08
Polymer Nonlinear
Index

Research
●●●●

●
●○○○

○
●●●○

○
●●●●

○
●●●○

○

Molecular model for entangled polymer nonlinear
index unlocks precision control of charge
transport in flexible devices.

#09 hBN Spin Defects Research
●●●●

●
●●○○

○
●●●●

○
●●●●

○
●●●●

○

Annealing-free krypton ion implantation
generates stable hBN spin defects for quantum
photonics.

#10
Nickelate
Superconductors

Research
●●●●

●
●○○○

○
●●●○

○
●●●●

●
●●●○

○

Theoretical review unveils interlayer pairing
mechanism in bilayer nickelate superconductors,
highlighting quantum geometry.

#11
PMDA Guidelines
Japan

Corporat
e

Strategy

●○○○
○

●●●●
●

●●○○
○

●●●●
○

●○○○
○

Japan's PMDA published new guidelines for
optimal pharmaceutical use, influencing drug
application.

#12
AI Mat Discovery
Hub SG

Corporat
e

Strategy

●●●○
○

●●●○
○

●●●●
○

●●●○
○

●●●●
○

ATLANT 3D, A*STAR, NAMIC partner to establish
an AI-driven materials discovery hub in
Singapore.
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#13 Applied Materials Epi New
Product

●●○○
○

●●●●
○

●●●●
●

●●●●
○

●●●●
●

Applied Materials unveils Centura Prime Epi
system to accelerate DRAM and HBM
manufacturing for AI chips.

#14
Volta PFAS-Free
Battery

Corporat
e

Strategy

●●●○
○

●●●○
○

●●●●
○

●●●○
○

●●●●
●

Volta Energy secures Canadian grant to
accelerate PFAS-free, cobalt-free solid-state
battery development.

#15
Ajinomoto Pet
Healthcare

Corporat
e

Strategy

●●○○
○

●●●●
○

●●○○
○

●●●○
○

●●○○
○

Ajinomoto invests in Next New World Inc. to
commercialize silk-protein-based pet healthcare
products.

#16
AFFOA Functional
Fabrics

Corporat
e

Strategy

●●○○
○

●●●●
○

●●●○
○

●●●○
○

●●●●
●

AFFOA selects Lycra, Ecotune, and others for
functional fabrics accelerator, focusing on
sustainability.

#17
Solar Thermal
Battery

Research
●●●○

○
●●○○

○
●●●○

○
●●●○

○
●●○○

○
MIT-WPU develops solar thermal battery with
paraffin wax for post-sunset hot water supply.

#18
TRUNNANO Na-ion
Mat.

Corporat
e

Strategy

●●●○
○

●●●○
○

●●●●
○

●●●○
○

●●●●
○

TRUNNANO establishes battery materials division
focusing on high-performance layered oxide
cathodes for sodium-ion batteries.

#19
Thermoelectric
Webinar

Market
Overview

●○○○
○

●○○○
○

●●○○
○

●●○○
○

●●○○
○

SUSTAINET webinar highlights new
thermoelectric applications, focusing on flexible,
large-scale module manufacturing.

#20
POSTECH Si
Nanotubes

Research
●●●●

●
●●○○

○
●●●●

○
●●●●

○
●●●●

○

POSTECH researchers break waste heat
conversion efficiency barrier with hollow silicon
nanotubes for data centers.

#21
NVIDIA ALCHEMI
Software

New
Product

●●●●
●

●●●●
○

●●●●
●

●●●●
○

●●●●
●

NVIDIA unveils ALCHEMI, AI software for
materials discovery, enabling millions of
molecular simulations.

#22
PetVivo Acquires
PBM

Corporat
e

Strategy

●●○○
○

●●●●
○

●●●○
○

●●●○
○

●●●●
●

PetVivo Holdings acquires PiezoBioMembrane to
bolster its functional biomaterials platform with
piezoelectric tech.

#23
SandboxAQ CHIPS
Award

Corporat
e

Strategy

●●●●
○

●●●○
○

●●●●
●

●●●○
○

●●●●
●

SandboxAQ secures $500M CHIPS award to
accelerate PFAS-free semiconductor and battery
material discovery with AI.

#24
Li-Air Battery
Aviation

Research
●●●●

●
●●○○

○
●●●●

●
●●●●

○
●●●●

●

Air Energy and IIT partner to develop 1,000
Wh/kg solid-state lithium-air battery for electric
aircraft.

#25
Jilin T1200 Carbon
Fiber

New
Product

●●●●
●

●●●●
○

●●●●
●

●●●○
○

●●●○
○

Jilin Chemical Fiber unveils world's strongest
T1200 carbon fiber; Sinochem presents
humanoid robot materials.

#26 Shape Memory Alloys Market
Overview

●○○○
○

●●●●
●

●●●○
○

●●○○
○

●●●○
○

Shape Memory Alloys are evolving into
foundational technology for next-gen aerospace
and biomedical engineering.

#27
MatH2 Hydrogen
Consort.

Corporat
e

Strategy

●●○○
○

●●●○
○

●●●●
○

●●●○
○

●●●●
●

MatH2 consortium launched to address hydrogen
storage, transport, and infrastructure challenges
through advanced materials.

#28 Water-Cooled TEG Research
●●●○

○
●●○○

○
●●●○

○
●●●●

●
●●●○

○

Water-cooled thermoelectric device achieves max
net output power at 3 m/s coolant flow for waste
heat recovery.

#29
EnergyX Battery
Plant

Corporat
e

Strategy

●●○○
○

●●●○
○

●●●●
○

●●●○
○

●●●●
●

EnergyX advances $500M battery plant project,
leveraging Wildcat Discovery Technologies amidst
funding challenges.

#30
Honda/QS
Solid-State EV

Corporat
e

Strategy

●●●●
○

●●●○
○

●●●●
●

●●●●
○

●●●●
○

Honda and QuantumScape partner to
commercialize solid-state batteries for EVs,
accelerating next-gen battery development.

●●●●○ 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-driven materials R&D; competitive?
NVIDIA's ALCHEMI and SandboxAQ's $500M CHIPS award signal a rapid shift to AI for materials discovery. Can
your R&D; teams leverage these tools to accelerate innovation in battery, semiconductor, and other critical
materials, or risk being outpaced by competitors adopting these platforms?

❷ How exposed is your supply chain to critical battery materials?
With advancements in PFAS-free solid-state (Volta Energy, Honda/QS) and sodium-ion (TRUNNANO) batteries,
the landscape is changing. Are you proactively diversifying your battery material sourcing and investing in
next-gen chemistries to mitigate risks from lithium/cobalt price volatility and geopolitical tensions?

❸ Are you prepared for China's advanced materials dominance?
Jilin Chemical Fiber's T1200 carbon fiber and Sinochem's robotics materials highlight China's rapid progress.
How will these breakthroughs impact global supply chains for aerospace, defense, and robotics? What
strategies are in place to counter or collaborate with these emerging material powerhouses?

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 →

ALCHEMI

HondaQS

SndbxAQ

Li-AirhBN Q

AMAT

JilinCF

POSTEC

Item Quadrant ↑ Opportunity ↓ Threat

● ALCHEMI Critical Accelerate R&D; Competitor lead

● HondaQS Critical EV performance IP licensing

● SndbxAQ Opp. US supply chain US-centric

● Li-Air Opp. Aviation EV Long R&D;

● hBN Q Opp. Quantum tech Early stage

● AMAT Opp. AI chip prod Vendor lock

● JilinCF Threat New sources China dominance
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● POSTEC Ref. Energy eff. S. Korea lead
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Deep Dive ① ― NVIDIA ALCHEMI: AI for Materials Discovery
#21 | 2026/06/22 | NVIDIA Newsroom | Tech Novelty●●●●● Proximity●●●●○ Market Impact●●●●● Data
Reliability●●●●○ US/EU Relevance●●●●●

NVIDIA has launched 'ALCHEMI,' an AI software platform designed to dramatically accelerate chemical and
materials discovery. It enables researchers to simulate millions of molecules and materials concurrently,
leveraging GPU parallel processing for complex molecular dynamics and quantum chemistry calculations.

This platform integrates machine learning models, virtual screening, and optimization algorithms to predict
material properties and identify promising candidates far faster than traditional methods, significantly
reducing development time and cost across battery, catalyst, and OLED display sectors.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: NVIDIA's ALCHEMI is a game-changer. The published
capabilities for accelerating simulations are realistic, building on NVIDIA's HPC expertise.
Technical barriers include the need for high-quality training data and integration with
experimental validation pipelines. [Opportunity] for US/EU materials and chemical companies
to drastically cut R&D; cycles, explore novel chemistries, and gain a competitive edge in new
product development. [Threat] is that competitors adopting this platform faster could achieve
market leadership in emerging material categories. Next actions: [R&D;] Evaluate ALCHEMI's
applicability to your core materials challenges this week. [Strategy] Formulate a plan for AI
integration into materials R&D; by end of quarter. [Procurement] Assess GPU infrastructure
needs.

Deep Dive ② ― Ultra-Efficient mRNA Delivery Nanotechnology
#01 | 2026/06/18 | Nature Materials | Tech Novelty●●●●● Proximity●○○○○ Market Impact●●●●● Data
Reliability●●●●● US/EU Relevance●●●●●

Researchers at the University of Cambridge have developed a groundbreaking nanotechnology for highly
efficient and minimally off-target mRNA delivery. This innovation uses specific surface ligands for targeted
cell uptake, overcoming major challenges in current mRNA delivery systems.

The system significantly reduces mRNA accumulation in non-target organs, minimizing systemic toxicity. In
vitro and in vivo studies confirm high gene expression and stability, promising expanded clinical applicability
for next-gen vaccines and gene therapies at lower doses.
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▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: This is an academic breakthrough with transformative
potential. The reported ultra-efficiency and low off-target effects, backed by Nature Materials,
appear realistic in lab conditions. The main technical barrier is scaling this novel nanocarrier
system for clinical trials and mass production, ensuring consistent quality and stability.
[Opportunity] for US/EU biotech and pharma companies to license this technology for novel
gene therapies, immuno-oncology, and next-generation vaccines, potentially creating new
product categories. [Threat] is that slow adoption or reliance on older LNP technologies could
lead to being outmaneuvered by more agile competitors. Next actions: [R&D;] Initiate a
technical review of this nanocarrier system's mechanism and potential integration by end of
month. [Business Dev] Explore collaboration opportunities with University of Cambridge
research team immediately. [Legal/IP] Monitor patent filings related to this technology.
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Deep Dive ③ ― Honda & QuantumScape Solid-State Battery Partnership
#30 | 2026/06/18 | Electrek | Tech Novelty●●●●○ Proximity●●●○○ Market Impact●●●●● Data
Reliability●●●●○ US/EU Relevance●●●●○

Honda and QuantumScape have formed a multi-year joint development agreement to commercialize
solid-state batteries for EVs. This partnership follows Honda's evaluation of QuantumScape's silicon-anode
solid-state technology, recognizing its potential for high energy density and safety.

The collaboration will focus on optimizing QuantumScape's solid electrolyte and lithium-metal anode to meet
automotive requirements, including large-capacity cell designs and manufacturing scalability. Honda's
expertise in vehicle integration will be crucial for commercial viability, aiming to reshape the EV market.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: This partnership is a strong signal for solid-state battery
commercialization. QuantumScape's claims of double energy density are ambitious but
plausible with their technology. Key technical barriers remain in achieving long-term cycle life,
manufacturing scalability, and performance across wide temperature ranges. [Opportunity] for
US/EU OEMs to accelerate their own solid-state battery development through similar
partnerships or internal R&D;, securing future EV competitiveness. [Threat] for existing battery
suppliers if they cannot adapt to solid-state technology, and for OEMs who lag in securing
next-gen battery supply. Next actions: [Strategy] Re-evaluate your EV battery roadmap and
partnership strategy by end of month. [Procurement] Assess current battery supplier
capabilities and diversification options. [R&D;] Benchmark QuantumScape's reported
performance against internal targets.

Other Notable Articles
SandboxAQ Secures $500 Million CHIPS Award from U.S. Commerce to Accelerate PFAS-Free Semiconductor and New Battery Material Discovery with
AI (SandboxAQ Press Room)
Tech Novelty●●●●○ Proximity●●●○○ Market Impact●●●●● US/EU Relevance●●●●●

US CHIPS Act funding for AI-driven materials discovery addresses critical supply chain risks and PFAS-free
alternatives.

Jilin Chemical Fiber Unveils World's Strongest T1200 Carbon Fiber at China CISCE, Sinochem Presents Humanoid Robot Materials (PR Newswire)
Tech Novelty●●●●● Proximity●●●●○ Market Impact●●●●● US/EU Relevance●●●○○

China's breakthrough in ultra-high-strength carbon fiber and advanced robotics materials signals growing
dominance in strategic materials.

Volta Energy Secures $1.5 Million Canadian Government Grant to Accelerate PFAS-Free Solid-State Battery Development (Cision PR Newswire)
Tech Novelty●●●○○ Proximity●●●○○ Market Impact●●●●○ US/EU Relevance●●●●●

Canadian funding for PFAS-free, cobalt-free solid-state batteries highlights global push for sustainable and
secure battery supply chains.

New MatH2 Consortium Launched to Address Hydrogen Storage, Transport, and Infrastructure Challenges Through Advanced Materials (Wärtsilä
Corporation Press release)
Tech Novelty●●○○○ Proximity●●●○○ Market Impact●●●●○ US/EU Relevance●●●●●

Industry-led consortium in Finland aims to develop affordable, hydrogen-resistant materials, crucial for the
hydrogen economy.
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Recommended Actions This Week

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

▍Immediate (this week)
• [R&D;] Evaluate NVIDIA ALCHEMI and other AI materials discovery platforms for potential integration
into current R&D; workflows.

• [Strategy] Assess the competitive implications of China's T1200 carbon fiber and advanced robotics
materials on your aerospace/defense/robotics segments.

• [Procurement] Review current supply chain exposure to PFAS and cobalt in light of new battery and
semiconductor material developments.

▍Short-term (1 month)
• [Business Dev] Initiate discussions with leading solid-state battery developers (e.g., QuantumScape,
Volta Energy) for potential partnerships or technology licensing.

• [R&D;] Conduct internal workshops to identify specific applications for ultra-efficient mRNA delivery
nanotechnology in your biotech/pharma pipeline.

• [Strategy] Develop a roadmap for transitioning to PFAS-free materials in semiconductor
manufacturing, leveraging US CHIPS Act initiatives.

▍Medium-long term (quarter+)
• [R&D;] Invest in long-term research for quantum materials (e.g., hBN spin defects) and advanced
thermoelectric devices for energy efficiency and data center thermal management.

• [Procurement] Diversify sourcing strategies for critical materials, exploring alternatives like sodium-ion
battery components and hydrogen-resistant alloys.

• [Executive] Establish cross-functional teams to monitor and respond to global shifts in advanced
materials R&D; and manufacturing, particularly from Asia.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-06-27
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#01 Nanotechnology Achieves Ultra-Efficient, Low Off-
Target mRNA Delivery for Next-Gen Vaccines and Gene
Therapies

OVERVIEW

Researchers at the University of Cambridge have developed a groundbreaking

nanotechnology strategy for highly efficient and minimally off-target delivery of

mRNA to specific cells and tissues. This innovation overcomes current major

challenges in mRNA delivery, significantly advancing the potential for novel gene
therapies and next-generation vaccines. The improved specificity and reduced

systemic toxicity promise to expand the clinical applicability of mRNA-based

medicines.

Published June 18, 2026  Nature Materials  UK



IN DEPTH

Key Findings

A research team at the University of Cambridge has developed an innovative
nanotechnology strategy enabling ultra-efficient and precisely targeted delivery of
messenger RNA (mRNA) to specific cells and tissues, with minimal off-target effects. This
breakthrough substantially improves upon existing mRNA delivery systems, which often
suffer from non-specific distribution and unintended cellular uptake, thus accelerating
the realization of next-generation vaccines and advanced gene therapies.

Technical / Clinical Details

The newly engineered nanocarrier system is designed with specific surface ligands
that target particular cell surface receptors, drastically enhancing the selective uptake
of mRNA by desired cell types.

Compared to conventional lipid nanoparticles (LNPs), this system demonstrated
significantly reduced mRNA accumulation in non-target organs, beyond the liver and
spleen, thereby minimizing the risk of systemic toxicity.

Both in vitro and in vivo studies have confirmed the system's ability to maintain
mRNA stability and achieve high levels of gene expression, suggesting therapeutic
efficacy at lower doses and further mitigating potential side effects.

Notably, the enhanced delivery efficiency to specific immune cells indicates a strong
potential for improving the effectiveness of immuno-oncology therapies and
infectious disease vaccines.

Background & Context

The success of COVID-19 vaccines underscored the transformative potential of mRNA
technology. However, its broader application in targeted gene therapies and cancer
treatments has been hampered by the lack of safe and efficient delivery systems. Current
mRNA delivery largely relies on LNPs, which distribute broadly throughout the body and
primarily accumulate in the liver. This novel nanotechnology provides a crucial solution
to these challenges by offering precise targeting capabilities and a reduced toxicity
profile, setting a new benchmark in advanced drug delivery.



Strategic Significance & Outlook

This precision delivery technology holds immense promise for a wide range of genetic
therapies, including treatments for cancer, autoimmune diseases, and regenerative
medicine. The research team plans to accelerate pre-clinical evaluation and seeks
collaborations with pharmaceutical partners to transition the technology into human
clinical trials. This advancement is poised to facilitate personalized medicine approaches
and introduce new therapeutic options for previously untreatable conditions, marking a
pivotal step in the evolution of nucleic acid-based medicines.

Source: http://feeds.nature.com/nmat/rss/current

Collected: June 26, 2026 | Automated Research System (Gemini API)

http://feeds.nature.com/nmat/rss/current


#02 Advanced Functional Materials Journal Demands
Novelty, Functional Performance Demonstration, and
Clear Structure-Function Relationships in Submitted
Papers

OVERVIEW

A guide by Manusights advises researchers on key editorial criteria for submitting to

"Advanced Functional Materials." The journal emphasizes that submissions must not

only present novel materials but also rigorously demonstrate functional performance

and elucidate the underlying structure-function relationships. This guidance provides

researchers with specific strategies to enhance their manuscript acceptance rates.

Published June 18, 2026  Manusights  Unknown



IN DEPTH

Key Findings

The latest guide article by Manusights, "Is My Paper Ready for Adv Functional Materials?
(2026)," offers detailed insights for researchers aiming to publish in the prestigious
academic journal "Advanced Functional Materials." The guide highlights the core
elements editors prioritize in submissions, emphasizing that a paper must go beyond
merely presenting a new material to rigorously demonstrating its functional performance
and explaining the clear and profound relationship between its structure and function.

Technical / Clinical Details

Novelty and Significance: A manuscript must showcase clear novelty and a scientific
or technological breakthrough within the functional materials domain. It should not
be merely a synthesis report but specifically describe how the material addresses
existing challenges and opens new application possibilities.

Demonstration of Functional Performance: The "functionality" of the presented
material must be objectively demonstrated through reliable experimental data and
appropriate comparative studies. This includes standardized methods for
performance measurement and a clear explanation of why the results are significant.

Elucidation of Structure-Function Relationship: It is imperative to analyze and
explain in detail how the material's structure, from the atomic to the macroscopic
level, influences its functional properties. This demonstrates a contribution to the
fundamental understanding of materials science. For example, discussions on the
impact of crystal structure, surface morphology, defects, and composition on
performance are expected.

Clear Description and High-Quality Figures: Papers must be written in clear,
concise language, and effectively communicate research findings using high-quality
figures and tables. Figures should be designed to allow immediate comprehension of
the data's implications.



Background & Context

In the realm of academic publishing, scientific rigor and novelty are perpetually sought
after. Top journals like "Advanced Functional Materials" specifically select and publish
influential research in functional materials, setting high standards for submitted
manuscripts. Historically, many papers focused on simply reporting new material
synthesis. However, recent trends indicate a strong emphasis on the "function" of the
material and a deep insight into its "mechanism." This guide provides practical advice to
align with these evolving editorial policies.

Strategic Significance & Outlook

Such guides are invaluable for junior researchers and those less experienced in
publishing in leading international journals, significantly contributing to the
improvement of manuscript quality. By maximizing research output and presenting it
appropriately, these resources accelerate progress across the entire field of functional
materials. Moreover, by articulating editorial criteria, they indirectly hint at future
research trends and priority areas within the discipline.

Source: https://manusights.com/blog/is-my-paper-ready-for-advanced-functional-materials
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#03 New Ion-Pair Design Rules Establish Atomic-Level
Defect Passivation for High-Performance 2D WS2
Electronics

OVERVIEW

Researchers have developed novel ion-pair design rules that effectively passivate

atomic defects in two-dimensional Tungsten Disulfide (2D WS2). This breakthrough is

critical for maximizing the intrinsic electronic and photonic properties of 2D WS2 by

precisely controlling defects at the atomic scale. The enhanced material stability and
performance promise to accelerate the deployment of 2D WS2 in advanced

electronics and optoelectronics.
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Key Findings

Researchers have successfully established innovative ion-pair design rules that enable
effective atomic-level defect passivation in two-dimensional Tungsten Disulfide (2D
WS2). This foundational research provides a robust method to significantly enhance the
intrinsic properties of 2D WS2, paving the way for its integration into high-performance
electronic and photonic devices.

Technical Details

The study meticulously investigated how specific ion-pair combinations and
configurations interact with and stabilize defect sites within the 2D WS2 crystal lattice.
This precise control over atomic defects, which typically hinder charge carrier mobility
and photoluminescence efficiency, allows for a substantial improvement in material
quality. The research team systematically evaluated various ion-pair compositions,
identifying optimal passivation mechanisms through a combination of theoretical
calculations and rigorous experimental validation. This approach enabled a deeper
understanding of defect chemistry and offers a new paradigm for engineering 2D
materials.

Background & Context

2D Tungsten Disulfide (WS2) is a highly promising functional material due to its excellent
semiconducting characteristics, strong light-matter interaction, and atomic thickness,
making it ideal for next-generation electronics, photonics, and sensor technologies.
However, the presence of atomic defects, often introduced during synthesis or
processing, has been a major impediment to achieving its theoretical performance limits.
Existing defect control strategies have been limited in their efficacy, preventing the full
realization of WS2's potential.



Strategic Significance & Outlook

The establishment of these new ion-pair design rules marks a significant leap forward in
2D material science, promising to dramatically improve the stability and performance of
2D WS2. This advancement is expected to accelerate the development of high-
performance transistors, photodetectors, LEDs, and even quantum computing
components. By providing a clear design blueprint for defect engineering, this research
will enable the creation of more reliable and efficient 2D material-based devices,
fostering new breakthroughs across the functional materials landscape. Future work will
explore the applicability of these rules to other emerging 2D materials.

Source: https://chemrxiv.org/articles/preprint/Ion-
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#04 Unveiling Odd-Parity Magnetism in 1D Systems to
Enable High-Performance Flexible Organic
Semiconductor Devices

OVERVIEW

This research elucidates the behavior of odd-parity magnetism in one-dimensional

systems, deepening the fundamental understanding of magnetic materials. Critically,

it highlights how precise control over molecular alignment in organic semiconductors

is essential for enhancing the performance of flexible electronics and wearable
sensors, potentially paving the way for novel electronic phases.
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Key Findings

This study provides a comprehensive analysis of odd-parity magnetism in one-
dimensional systems, revealing its intrinsic properties and implications for material
functionalities. Moreover, the research emphasizes the critical role of precisely controlled
molecular alignment in organic semiconductors, demonstrating its potential to
significantly boost the performance of flexible electronics and wearable sensor
technologies.

Technical Details

The researchers utilized theoretical modeling and simulations to investigate how spin-
orbit interactions give rise to and govern the evolution of odd-parity magnetism in one-
dimensional chains. This understanding offers new guidelines for manipulating the
electronic structure in specific quantum phases. The paper also highlights the
importance of molecular orientation techniques in forming thin films of organic
semiconductors. By inducing specific alignments, it becomes possible to optimize charge
carrier mobility and enhance responsiveness to external stimuli, such as strain or light.
This dramatically increases the design flexibility for high-performance transistors and
photosensors on flexible substrates.

Background & Context

The fundamental physics of magnetic materials is crucial for advancing spintronics and
quantum information science. Understanding exotic phenomena like odd-parity
magnetism in low-dimensional systems is pivotal for designing new functional materials.
Simultaneously, organic semiconductors are highly anticipated for their applications in
next-generation flexible electronics, wearable devices, and biomedical sensors due to
their inherent flexibility, lightweight nature, and low-cost manufacturing potential.
However, device performance is heavily reliant on molecular order and orientation, which
has been a persistent challenge.



Strategic Significance & Outlook

The findings from this research strengthen the theoretical foundation for discovering
new electronic phases in one-dimensional magnetic materials and applying them to
functional devices. Specifically, the insights into molecular alignment control in organic
semiconductors are expected to accelerate the development of flexible and high-
performance electronic devices. This could lead to innovations across diverse fields,
including smart textiles, biocompatible sensors, and ultra-miniaturized communication
devices. This study represents a significant step in bridging fundamental physics and
materials science, opening new avenues for research and application.

Source: https://arxiv.org/abs/2606.26222
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#05 Size-Controlled High-Entropy Spinel Oxide
Nanoparticles Synthesized via Subcritical Hydrothermal
Method Show High-Efficiency Oxygen Evolution

OVERVIEW

Researchers have successfully synthesized size-controlled high-entropy spinel oxide

nanoparticles (HEOs) using an innovative subcritical hydrothermal method in a water-

alcohol co-solvent. These noble-metal-free HEOs demonstrate exceptional catalytic

activity for the oxygen evolution reaction (OER), positioning them as highly promising
electrocatalysts critical for advancing sustainable energy technologies.
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Key Findings

Scientists have developed a groundbreaking subcritical hydrothermal synthesis method,
employing a water-alcohol co-solvent, to precisely control the size of high-entropy
spinel oxide nanoparticles (HEOs). These newly synthesized HEOs exhibit outstanding
performance as electrocatalysts for the oxygen evolution reaction (OER), rivaling or even
surpassing traditional noble-metal catalysts and offering a significant leap forward for
sustainable energy conversion technologies.

Technical Details

The developed synthesis protocol utilizes relatively mild subcritical conditions and a
mixed water-alcohol solvent, enabling precise control over both nucleation and growth
rates of the nanoparticles. This allowed for accurate tuning of the average
HEOnanoparticle size within the nanometer range, thereby maximizing their specific
surface area and catalytic activity. HEOs are characterized by a homogeneous mixture of
multiple different metal elements, where their high configurational entropy contributes
to a diverse and stable array of catalytic sites. Electrochemical evaluations demonstrated
that these HEOs efficiently generate oxygen at low overpotentials and high turnover
frequencies (TOF). This performance improvement directly translates to significantly
enhanced energy conversion efficiency in applications such as water electrolysis for
hydrogen production and advanced fuel cells.

Background & Context

The oxygen evolution reaction (OER) is a cornerstone process in water electrolysis for
hydrogen production and various renewable energy storage systems. However, its
efficiency is heavily dependent on the performance of existing catalysts. Currently, the
most effective OER catalysts are based on precious metals like iridium and ruthenium,
which are expensive and have limited global supply. Consequently, there is an urgent
global demand for the development of high-performance, cost-effective catalysts
derived from abundant, non-precious materials. High-entropy oxides (HEOs), with their
vast compositional diversity and tunability, have emerged as highly promising candidates
for next-generation catalytic materials.



Strategic Significance & Outlook

The successful size-controlled synthesis of HEOs represents a transformative
advancement in noble-metal-free OER catalyst development. This breakthrough has the
potential to drastically reduce the cost of water electrolysis, thereby accelerating the
realization of a hydrogen energy economy. Furthermore, this synthetic approach is
broadly applicable to the design and synthesis of other multi-metallic oxides and
functional nanomaterials, opening new avenues for material development across
catalysis, battery technology, and sensor applications. Scaling up production and
assessing long-term stability will be critical next steps towards commercialization.

Source: https://chemrxiv.org/articles/preprint/Subcritical_Hydrothermal_Synthesis_in_a_Water-Alcohol_Co-
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#06 Peptide Sequence-Guided Self-Assembly on
Graphite Unlocks Precision Design for Novel
Biomimetic Functional Materials

OVERVIEW

Researchers have precisely elucidated how the sequence of glycine-X repeat peptides

dictates their folding and self-assembly patterns on graphite surfaces. This

understanding is paramount for designing new biomimetic functional materials with

finely controlled structures and properties, opening avenues for bottom-up
fabrication of advanced nanostructures.
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Key Findings

Scientists have meticulously unveiled how the primary sequence of glycine-X repeat
peptides critically influences their folding and subsequent self-assembly architectures on
graphite surfaces. This seminal discovery provides a novel design paradigm, enabling the
bottom-up construction of desired nanoscale structures through tailored peptide
sequences, which is fundamental for creating biomimetic materials with precisely
controlled functions.

Technical Details

The study employed a multi-modal approach, combining atomic force microscopy
(AFM), scanning tunneling microscopy (STM), and molecular dynamics simulations, to
observe how various glycine-X repeat peptides (where X represents different amino acid
residues) arrange themselves on graphite substrates to form specific secondary and
supramolecular structures. The findings revealed that the position and type of the 'X'
residue directly influence peptide-peptide interactions, adhesion to the graphite surface,
and ultimately the morphology of the resulting aggregates, such as nanofibers, sheets,
or distinct dots. Notably, the incorporation of hydrophobic amino acids promoted the
formation of stable film-like structures, while hydrophilic residues tended to form more
flexible networks.

Background & Context

Self-assembly is a fundamental process in nature, underlying complex biological
functions from protein folding to cell membrane formation. Applying this principle to
synthetic materials holds immense promise for developing advanced materials such as
self-healing polymers, highly sensitive sensors, nanodevices, and sophisticated drug
delivery systems. Peptides, in particular, are attractive building blocks for biomimetic
materials due to their biocompatibility, ease of design, and diverse functionalities.
However, establishing reliable "design rules" to ensure the formation of desired
structures has been a significant challenge.



Strategic Significance & Outlook

The results of this research offer a profound understanding of the relationship between
peptide sequence and nanostructure formation mechanisms, enabling unprecedented
control in the design of biomimetic functional materials. This breakthrough opens the
door to developing tailor-made functional materials, for instance, surfaces with specific
cell adhesion properties, highly efficient light-harvesting arrays, or sensors capable of
detecting specific biomolecules. This research pioneers new frontiers at the intersection
of materials science, biology, and nanotechnology, with anticipated applications in
regenerative medicine, bioelectronics, and environmental science.
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#07 Novel Tethered Nitrenium Strategy Enables
Stereospecific Synthesis of Functionalized Morpholines
with Inexpensive Hypervalent Iodine

OVERVIEW

Researchers have developed an efficient and stereospecific strategy for synthesizing

functional group-rich morpholines utilizing tethered nitrenium species and cost-

effective hypervalent iodine oxidants. This innovative methodology holds significant

implications for fundamental chemistry and materials science, enabling the creation
of novel functional molecules essential for pharmaceuticals and advanced polymers.
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Key Findings

Scientists have devised a groundbreaking strategy for the highly efficient and
stereospecific synthesis of richly functionalized morpholine derivatives. This novel
approach leverages tethered nitrenium intermediates and readily available, inexpensive
hypervalent iodine oxidants, offering a significant advancement in the creation of
complex cyclic ether-amine structures vital for potential pharmaceuticals and advanced
material building blocks.

Technical Details

The methodology developed in this study relies on a nitrenium precursor pre-installed
with a "tether" (linking chain) within the molecule. Upon activation by a hypervalent
iodine oxidant, this tethered system facilitates an intramolecular cyclization reaction with
remarkable efficiency. This tethering mechanism is crucial for enhancing the
stereoselectivity of the reaction, allowing for the construction of the desired morpholine
scaffold with precise stereochemistry in a single step. The research demonstrated that a
variety of morpholine derivatives bearing diverse functional groups (e.g., esters, amides,
halogens) could be obtained in high yields, including optically active products.
Compared to conventional morpholine synthesis methods, this new strategy boasts
milder reaction conditions, superior selectivity, and the use of more economical reagents.

Background & Context

The morpholine core is a prevalent and important structural motif found in numerous
pharmaceuticals (e.g., anticancer, antiviral agents), agrochemicals, and functional
materials (e.g., polymer additives, ligands). The stereospecific synthesis of morpholine
derivatives, particularly those with defined configurations that exhibit unique biological
activities or material properties, has long been a challenge in organic synthetic
chemistry. Traditional synthetic routes often suffer from multi-step complexities, require
expensive catalysts, or struggle with controlling stereoselectivity.



Strategic Significance & Outlook

This new synthetic strategy holds the potential to significantly shorten the synthesis
timeline and reduce development costs for lead compounds in pharmaceutical discovery.
Furthermore, it enables the construction of a diverse array of morpholine-based
molecules for functional polymers and novel material designs, contributing to the
creation of higher-performance and customized materials. The utilization of inexpensive
reagents also aligns with principles of sustainable and economical chemical synthesis.
This research is expected to deepen the foundations of organic synthetic chemistry and
serve as a foundational technology to accelerate innovation in both the pharmaceutical
and materials sectors.
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#08 Molecular Model for Entangled Polymer Nonlinear
Index Unlocks Precision Control of Charge Transport in
Flexible Devices

OVERVIEW

Researchers have developed a molecularly motivated descriptive model for the

nonlinear index in entangled polymers subjected to oscillatory shear deformation.

This study aims to fundamentally understand how polymer film morphology dictates

charge transport and device performance, providing crucial insights for advancements
in soft condensed matter and materials science.
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Key Findings

Researchers have successfully developed a novel molecularly motivated descriptive
model that elucidates the nonlinear rheological behavior of entangled polymers under
oscillatory shear deformation. This model provides a critical foundation for
understanding how the intricate network structure and intermolecular interactions of
polymers influence macroscopic performance, particularly in terms of charge transport
and device efficiency.

Technical Details

The study combined detailed molecular dynamics simulations with a theoretical
approach to analyze how polymer chain entanglements and rearrangements evolve
under oscillatory shear stress. A key focus was placed on understanding the origin of
higher harmonic components in nonlinear viscoelastic responses and their impact on the
microstructure (morphology) within polymer films. This deeper understanding reveals
how the subtle morphology of the film – including crystallite size, orientation, and
domain structures – directly affects the pathways for electron and hole transport, thereby
determining the charge transport efficiency and overall performance of devices such as
solar cells, transistors, and sensors. This model offers improved capabilities for predicting
the complex nonlinear behavior of polymeric systems that were previously unattainable
with conventional models.

Background & Context

Polymeric materials are indispensable components in numerous cutting-edge devices,
including flexible displays, organic solar cells, and wearable sensors. The performance of
these devices heavily relies on the intricate microstructure (morphology) of the polymer
films. However, precisely controlling the morphology formed during processing (e.g.,
coating, drying, annealing) has been a long-standing challenge. A thorough
understanding of polymer behavior in melt or solution states, particularly their nonlinear
rheological properties, is paramount for optimizing processing conditions and predicting
ultimate device performance.



Strategic Significance & Outlook

The successful development of this molecular description is a landmark achievement in
bridging the gap between polymer processing and device performance. By applying
these insights, researchers can more precisely control polymer film morphology, leading
to improvements in solar cell conversion efficiencies or enhanced response speeds in
flexible electronics. This will accelerate the development of next-generation soft matter
devices that are both high-performing and durable. In the future, this model is expected
to serve as a design guideline for new polymeric materials and contribute to the
optimization of entire manufacturing processes.

Source: https://arxiv.org/abs/2606.19384
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#09 Annealing-Free Krypton Ion Implantation
Generates Stable hBN Spin Defects for Quantum
Photonics, Accelerating Quantum Device Development

OVERVIEW

This research demonstrates a breakthrough annealing-free method for generating

spin defects suitable for quantum photonics applications in hexagonal boron nitride

(hBN) using krypton ion implantation. Temperature-dependent photoluminescence

and electron paramagnetic resonance confirmed stable, spin-active defect centers,
presenting significant potential for advancing quantum materials and devices.
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Key Findings

Researchers have developed an innovative and highly efficient method for generating
spin defects within hexagonal boron nitride (hBN) for quantum photonics applications,
crucially without the need for a post-implantation thermal annealing step. This
breakthrough, utilizing Krypton (Kr) ion implantation, streamlines the fabrication process,
promising to significantly accelerate the development of hBN-based platforms in
quantum information science.

Technical Details

The study involved the direct implantation of krypton ions at specific energies into hBN
single-crystal films. This process intentionally introduces stable defect structures,
comprising specific vacancies and impurity atoms, into the hBN crystal lattice. A key
advantage is the elimination of the high-temperature annealing step typically required to
activate or stabilize such defects. Combined temperature-dependent photoluminescence
(PL) measurements and electron paramagnetic resonance (EPR) spectroscopy confirmed
that the generated defects exhibit stable spin activity at room temperature and possess
spectral characteristics indicative of potential quantum bit coherence times. This
annealing-free approach simplifies manufacturing and helps mitigate damage to delicate
device structures.

Background & Context

Stable, spin-active defects in wide bandgap semiconductors are essential for realizing
single-photon sources and spin qubits in quantum information processing, especially
quantum photonics. Hexagonal boron nitride (hBN), with its excellent optical properties,
high dielectric constant, and 2D structure, has garnered significant attention as a
promising quantum material alternative to diamond nitrogen-vacancy (NV) centers.
However, controllably generating spin defects in hBN in a manner compatible with
integrated circuits has been a major challenge towards practical applications.
Traditionally, defect generation often required electron irradiation followed by high-
temperature annealing, posing barriers to scalability and manufacturing cost.



Strategic Significance & Outlook

This annealing-free method for generating spin defects via krypton ion implantation
paves the way for realizing high-performance quantum sensors, quantum
communication devices, and quantum computers based on hBN. The simplification of
the manufacturing process directly translates to potential for mass production and cost
reduction of hBN quantum devices, accelerating the societal implementation of quantum
technologies. The research team is expected to further extend the coherence times of
the generated defects and achieve site-selective control of defects within device
architectures, anticipating an expanded role for hBN in quantum materials science.

Source: https://arxiv.org/abs/2606.23456
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#10 Theoretical Review Unveils Interlayer Pairing
Mechanism in Bilayer Nickelate Superconductors,
Highlighting Quantum Geometry's Role in
Unconventional Superconductivity

OVERVIEW

This article provides a comprehensive theoretical review of bilayer nickelate

superconductors, delving into their interlayer pairing mechanism following the recent

discovery of superconductivity in these materials. It emphasizes the critical role of

essential physical ingredients, including quantum geometry, for exploring

unconventional superconductivity, offering crucial insights into the origins of high-

temperature superconductivity.

Published June 18, 2026  ResearchGate  International



IN DEPTH

Key Findings

This review article consolidates the theoretical progress made in bilayer nickelate
superconductors since their discovery, offering a detailed analysis of their unique
"interlayer pairing mechanism." The study clearly demonstrates how fundamental
physical ingredients, such as quantum geometry, contribute to understanding and
exploring unconventional superconductivity in these materials.

Technical Details

Nickelate superconductors have garnered significant attention as "cuprate analogs" due
to their structural and electronic similarities to copper oxide superconductors, with the
hope that their superconductivity mechanism will shed light on the long-standing
problem of high-temperature superconductivity. This paper examines how interactions
between layers in bilayer nickelate materials contribute to electron pair formation, using
various theoretical models (e.g., strong correlation electron system models, extensions of
Fermi liquid theory). Particular emphasis is placed on the quantum geometric aspects,
specifically how the topology of the band structure and Berry curvature might influence
the symmetry of the superconducting order parameter and the behavior of the
superconducting gap. This has led to a deeper understanding of the characteristics of
unconventional superconductivity that cannot be fully explained by conventional BCS
theory.

Background & Context

Since the discovery of high-temperature superconductors, their operating principles
have remained one of the most significant unsolved problems in physics. Exploring high-
temperature superconductivity in material systems other than copper oxides is crucial for
discovering new physical phenomena and developing more practical superconducting
materials. Recently discovered nickelate superconductors, owing to their structural and
electronic resemblances to cuprates, hold the potential for a unified understanding of
high-temperature superconductivity. However, much debate remains regarding their
superconducting mechanism, particularly how electrons form pairs.



Strategic Significance & Outlook

This review summarizes the latest theoretical insights into the interlayer pairing
mechanism of bilayer nickelate superconductors, serving as a vital guide for future
experimental research and theoretical modeling. The emphasis on the role of quantum
geometry offers a new perspective in unconventional superconductivity research and
may ultimately provide clues for material design towards realizing room-temperature
superconductivity. Advances in this field hold the potential for various technological
innovations, including ultra-efficient power transmission, ultra-fast computers, and
advanced medical imaging.
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#11 PMDA Publishes New Guidelines for Optimal
Pharmaceutical Use, Promoting Efficient and
Appropriate Drug Application in Japan

OVERVIEW

Japan's Pharmaceuticals and Medical Devices Agency (PMDA) has launched

comprehensive guidelines to ensure the optimal, efficient, and appropriate use of

innovative pharmaceuticals. This strategic regulatory initiative aims to maximize

patient benefits and resource utilization in healthcare, potentially reshaping drug
development, clinical practices, and even the application of advanced functional

materials.
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Background

The landscape of modern medicine has been transformed by innovative pharmaceuticals,
including regenerative medicine products and gene therapies, offering new hope for
previously intractable diseases. While these advanced therapies promise high efficacy,
they also present significant challenges: potential adverse event risks, high development
costs, and substantial price tags. Recognizing the imperative to balance efficacy and
safety with the efficient utilization of finite healthcare resources, Japan's Pharmaceuticals
and Medical Devices Agency (PMDA) has identified the need for a robust mechanism to
promote the 'optimal use' of approved drugs. These newly issued guidelines aim to
ensure the best possible outcomes for both patients and healthcare providers within this
evolving paradigm.

Key Findings

On June 19, 2026, the PMDA officially released its 'Guidelines for the Promotion of
Optimal Use of Pharmaceuticals.' This pivotal directive provides a structured framework
for healthcare professionals, ensuring the appropriate and efficient deployment of
innovative drugs in clinical practice.

The guidelines establish granular recommendations across several critical domains:

Patient Selection: Criteria for identifying suitable patients for specific therapies,
particularly those with novel mechanisms or requiring stringent safety protocols.

Administration & Monitoring: Detailed methods for drug administration and robust
adverse event surveillance.

Clinical Context: Guidance on diagnostic criteria, integration within existing
treatment algorithms, management of concomitant medication interactions, and
considerations for vulnerable populations (e.g., elderly, pediatric, renally/hepatically
impaired patients).

Real-World Data Integration: A mandate for continuous post-approval evaluation of
drug utilization, with provisions for revisions based on real-world data to refine and
optimize usage over time.



This initiative is poised to fundamentally reshape Japan's pharmaceutical ecosystem.
Pharmaceutical companies are now compelled to embed optimal use considerations into
their clinical trial designs from the earliest development stages. Healthcare institutions, in
turn, must enhance drug management protocols and patient education in alignment
with these new standards. Ultimately, the guidelines are expected to maximize the
clinical value of pharmaceuticals, optimize national healthcare expenditures, and
stimulate innovation in related fields. Crucially, this strategic shift could generate
significant ripple effects across the development of medical devices, diagnostic agents,
and even influence novel applications for advanced functional materials within the
healthcare sector.

Source: https://www.pmda.go.jp/review-services/news/0002.html
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#12 ATLANT 3D, A*STAR IMRE, and NAMIC Form
Partnership to Establish AI-Driven Materials Discovery
Hub in Singapore

OVERVIEW

ATLANT 3D, A*STAR Institute of Materials Research and Engineering (IMRE), and the

National Additive Manufacturing Innovation Cluster (NAMIC) have signed an MoU to

establish an Advanced Materials Development Hub (A-HUB) in Singapore. This

collaboration aims to accelerate AI-driven materials discovery by combining ATLANT
3D's DALP® technology with A*STAR IMRE's materials engineering expertise and

NAMIC's additive manufacturing capabilities. The initiative promises to significantly

enhance the development of advanced materials for applications in packaging, silicon

photonics, and semiconductor manufacturing, positioning Singapore as a global

leader in this critical technological domain.
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Key Findings

ATLANT 3D, in collaboration with A*STAR Institute of Materials Research and Engineering
(IMRE) and the National Additive Manufacturing Innovation Cluster (NAMIC), has signed
a Memorandum of Understanding (MoU) to establish an Advanced Materials
Development Hub (A-HUB) in Singapore. This strategic alliance aims to dramatically
accelerate AI-driven materials discovery, merging cutting-edge materials science with
advanced manufacturing capabilities.

Technical / Clinical Details

The A-HUB will leverage ATLANT 3D’s proprietary DALP® (Direct Atomic Layer
Processing) technology, which enables precise material deposition at the atomic layer
scale, crucial for designing and fabricating novel materials with complex architectures.
A*STAR IMRE contributes its extensive expertise in materials engineering, focusing on
characterization, optimization, and generating data essential for training robust AI
models. NAMIC will provide its considerable experience and resources in additive
manufacturing (AM), facilitating rapid prototyping and scalable production of AI-
designed materials.

This tripartite collaboration allows AI algorithms to learn the intricate relationships
between material composition, structure, and properties, identifying optimal new
material candidates with unprecedented speed and precision compared to traditional
trial-and-error methods. Expected applications include advanced packaging, silicon
photonics, and next-generation semiconductor manufacturing, all demanding high
performance and reliability. The combination of AI-driven simulations and DALP®
technology could lead to faster and more efficient chips, highly sensitive sensors, and
novel optical devices.



Background & Context

The development of functional materials is a cornerstone for advancements in cutting-
edge technologies like AI and quantum computing. Particularly, the semiconductor
industry faces the looming limits of Moore's Law, elevating the importance of advanced
packaging techniques such as 3D stacking and heterogeneous integration. These
technologies critically depend on innovative materials capable of addressing challenges
in thermal management, signal integrity, and reliability. Singapore, strategically
committed to innovation and technological development, positions the A-HUB to further
solidify its status as a global hub for advanced manufacturing and AI research.

Strategic Significance & Outlook

The A-HUB’s primary objective is to significantly reduce the timeline from new material
concept to commercial-scale production through AI. The initial two years will focus on
creating multiple viable material prototypes and strengthening ties with industrial
partners. Long-term, the hub aspires to become a one-stop R&D partner for companies
worldwide seeking advanced material solutions. This initiative is expected to not only
stimulate regional economic growth but also contribute to stabilizing the global supply
chain for critical materials, making it a globally watched endeavor underpinning future
technological revolutions.
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#13 Applied Materials Unveils New Centura Prime Epi
System to Accelerate DRAM and HBM Manufacturing
for AI Chips

OVERVIEW

Applied Materials has introduced new chipmaking systems designed to accelerate the

production of next-generation AI chips, specifically targeting high-bandwidth

memory (HBM) and advanced 3D packaging. The new Centura Prime Epi system

significantly enhances the speed and efficiency of DRAM and HBM manufacturing.
These innovations are crucial for enabling advanced 3D chip architectures required

for escalating AI performance and are set to boost productivity across the

semiconductor industry.

Published June 25, 2026  Stock Titan  USA



IN DEPTH

Key Findings

Applied Materials has announced a suite of new chip manufacturing systems designed to
accelerate the creation of advanced 3D chip architectures that power next-generation AI.
These innovations specifically target DRAM and advanced packaging, enabling the high-
bandwidth memory (HBM) and 3D stacking technologies critical for future AI capabilities.

Technical / Clinical Details

Central to the new offerings is the Centura Prime Epi system, engineered to speed up
and enhance the efficiency of epitaxial growth processes in DRAM and HBM
manufacturing. DRAM is essential for high-speed data access in AI workloads, while HBM
achieves high bandwidth by stacking multiple DRAM dies vertically. The Centura Prime
Epi system facilitates the precise and high-throughput formation of complex multi-
layered structures required for these advanced memory devices. This enables memory
manufacturers to produce chips with the massive data processing capabilities demanded
by AI, more quickly and cost-effectively.

Furthermore, Applied Materials introduced other new platforms to support 3D stacking
and advanced packaging. These include technologies for forming ultra-fine copper
interconnects, dielectric layers, and wafer-to-wafer bonding. Such techniques are crucial
for vertically integrating different types of chips, such as logic and memory, to maximize
data transfer speeds and reduce power consumption through shorter interconnects. The
new systems also contribute to improving yield and ensuring reliability in these highly
complex processes.



Background & Context

The rapid evolution of AI demands unprecedented computational power and memory
bandwidth, often exceeding the capabilities of traditional chip design and manufacturing
methods. Complex AI applications like Large Language Models (LLMs) heavily rely on the
performance of HBM, which works in conjunction with CPUs and GPUs. Consequently,
semiconductor equipment manufacturers are under immense pressure to deliver
solutions that alleviate bottlenecks in HBM and advanced packaging technologies.
Applied Materials' announcement directly addresses these urgent industry challenges,
supporting the continuous advancement of AI chips and fostering the widespread
adoption of AI technology.

Strategic Significance & Outlook

The new systems introduced by Applied Materials are expected to not only improve
semiconductor manufacturing efficiency and performance but also unlock new
possibilities for AI chip design. By reducing the cost and manufacturing time for high-
bandwidth memory, these advancements will facilitate the development of more
powerful and affordable AI accelerators. This will, in turn, accelerate the deployment of a
wide range of AI applications, from cloud-based AI to edge AI, driving innovation across
various sectors such as autonomous driving, medical diagnostics, and scientific research.
Applied Materials aims to contribute to the overall productivity and competitiveness of
the semiconductor ecosystem through these technologies.

Source: https://www.stocktitan.net/news/AMAT/applied-materials-introduces-new-systems-to-accelerate-
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#14 Volta Energy Secures $1.5 Million Canadian
Government Grant to Accelerate PFAS-Free Solid-State
Battery Development

OVERVIEW

Volta Energy Inc. has received a $1.5 million grant from the Government of Canada's

Innovative Solutions Canada (ISC) program to accelerate the development of its next-

generation PFAS-free and cobalt-free solid-state lithium-ion battery platform. The

two-year project will focus on developing and validating prototype battery systems
that combine the company's proprietary high-voltage cathode technology with novel

solid-state electrolytes. This funding is critical for advancing sustainable, high-

performance battery technology and enhancing supply chain independence.

Published June 25, 2026  Cision PR Newswire  Canada



IN DEPTH

Key Findings

Volta Energy Inc., a Canadian developer of advanced solid-state power technologies, has
secured $1.5 million in funding through the Government of Canada's Innovative
Solutions Canada (ISC) program. This grant is earmarked to accelerate the development
and validation of a next-generation PFAS (per- and polyfluoroalkyl substances)-free and
cobalt-free solid-state lithium-ion battery platform. This initiative marks a significant step
toward reducing the environmental footprint and supply chain risks associated with
current battery technologies.

Technical / Clinical Details

Volta Energy’s two-year project will concentrate on developing prototype battery
systems that integrate its proprietary high-voltage cathode technology with novel solid-
state electrolytes. Conventional lithium-ion batteries often utilize PFAS in binders and
separator coatings, posing environmental persistence challenges. Furthermore, cobalt
raises ethical sourcing concerns and suffers from uneven global distribution. Volta
Energy's technology aims to overcome these issues, striving for a more sustainable and
safer battery solution.

Solid-state batteries offer numerous advantages over traditional liquid-electrolyte
lithium-ion batteries, including higher energy density, enhanced safety, and longer cycle
life. Specifically, the use of a non-flammable solid electrolyte significantly mitigates the
risk of thermal runaway. Volta Energy is pursuing breakthroughs in both high-voltage
cathode materials and highly ion-conductive solid electrolytes to surpass the
performance limitations of existing technologies. This is expected to lead to broader
adoption across various applications, including electric vehicles (EVs), renewable energy
storage, and portable electronic devices.



Background & Context

Battery technology plays a pivotal role in the transition to a decarbonized society and
ensuring energy security. Concurrently, the sustainability of raw materials and the
fragility of supply chains have emerged as critical international challenges. Tightening
PFAS regulations and the geopolitical risks associated with cobalt have made the
development of alternative technologies an urgent priority for manufacturers. The
Canadian government's ISC program is designed to support innovative technologies that
address these national challenges, and the grant to Volta Energy underscores Canada's
ambition to establish leadership in the clean energy technology sector.

Strategic Significance & Outlook

This $1.5 million grant is vital for Volta Energy to achieve key milestones toward the
commercialization of its PFAS-free, cobalt-free solid-state battery technology. The
success of the two-year project will lay the foundation for the company to develop and
validate prototype battery systems, demonstrating their performance and reliability. In
the long term, the adoption of this technology by EV manufacturers and energy storage
system providers could shift the entire battery market towards more environmentally
friendly and ethically sourced solutions, bolstering Canada's domestic industry and
contributing to a sustainable future.
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#15 Ajinomoto Invests in Next New World Inc. to
Commercialize Silk-Protein-Based Pet Healthcare
Products

OVERVIEW

Ajinomoto Co. has invested in Next New World Inc., a startup focused on research,

development, and commercialization of silk-derived functional materials for pet

healthcare. This investment, made through Ajinomoto Group Ventures, aims to

expand Ajinomoto's amino science-based functional materials business and explore
new application areas. Next New World leverages silk-derived functional proteins with

adsorption properties to develop and commercialize daily care products that enhance

the quality of life for pets and their owners.

Published June 26, 2026  FNB News  Japan



IN DEPTH

Key Findings

Ajinomoto Co. has made a strategic investment in Next New World Inc., a startup
dedicated to the research, development, and commercialization of silk-derived functional
materials, with a particular focus on pet healthcare products. This move aims to expand
Ajinomoto's amino science-based functional materials business and venture into new
application sectors, accelerating the provision of innovative solutions to the pet
healthcare market.

Technical / Clinical Details

Next New World Inc. centers its technology on silk-derived functional proteins that
possess excellent adsorption properties. These proteins are highly biocompatible and
can efficiently adsorb specific substances, making them suitable for a wide range of
applications. In the pet healthcare sector, they are being developed for daily care
products addressing skin issues, maintaining digestive health, and odor control. For
instance, products like gentle shampoos and conditioners for pets, or supplements to
reduce body odor, are under development, directly targeting common concerns of pet
owners. The adsorption characteristics of silk proteins are expected to effectively remove
allergens and unwanted chemicals while providing additional benefits such as
moisturizing the skin and coat.

Ajinomoto Group plans to combine its deep expertise in amino science with Next New
World's silk protein technology to develop products that are both high-functional and
highly safe. This synergy is expected to enhance product performance and optimize
manufacturing processes for scalability. In the long term, the companies are exploring
applications beyond pet healthcare, aiming for broader market growth in other
biomaterial sectors.



Background & Context

In recent years, pets are increasingly regarded as family members, leading to a surge in
concern for their health and quality of life (QOL). Consequently, the pet healthcare
market has experienced sustained growth, with rising demand for more natural, safe, and
effective products. Concerns regarding allergies and chemical exposure have particularly
amplified expectations for bio-based functional materials. Ajinomoto Group, leveraging
its accumulated amino science knowledge, has expanded its business beyond food to
include healthcare, beauty, and functional materials. This investment signifies the group's
focus on biomaterials and the pet healthcare market as new growth drivers and is part of
its strategy to strengthen its business portfolio through open innovation.

Strategic Significance & Outlook

The investment in Next New World Inc. represents a critical step for Ajinomoto Group to
make a significant entry into the pet healthcare market and accelerate the
commercialization of silk-derived functional materials. The plan is to expand the product
lineup through joint R&D, introducing high-quality products that meet the specific needs
of pets and their owners. This initiative is expected to broaden the choices available for
pet healthcare products and contribute to overall industry quality improvement, while
also establishing new revenue streams for Ajinomoto Group's functional materials
business. Furthermore, there is potential for applying this silk-derived technology to
human-centric products in the future, promising further business expansion.

Source: http://www.fnbnews.com/Top-News/ajinomoto-co-invests-in-next-new-world-inc-a-
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#16 AFFOA Selects The Lycra Company, Ecotune, and
Others for Functional Fabrics Product Accelerator
Program

OVERVIEW

AFFOA (Advanced Functional Fabrics of America, Inc.) has named The Lycra Company,

Gentex Corporation, Ecotune, and MacroCycle Technologies as awardees in the third

round of its Product Accelerator for Functional Fabrics (PAFF 3.0) program. The

program provides awardees with access to expertise and manufacturing resources to
advance technology readiness and overcome commercialization hurdles. Notably,

Ecotune is set to accelerate the commercialization of bio-based, plastic-free textile

coatings, while MacroCycle Technologies aims to commercialize its fiber-to-fiber

recycling platform.

Published June 25, 2026  PR Newswire  USA



IN DEPTH

Key Findings

AFFOA (Advanced Functional Fabrics of America, Inc.) has announced the selection of
four companies—The Lycra Company, Gentex Corporation, Ecotune, and MacroCycle
Technologies—as awardees in the third round of its Product Accelerator for Functional
Fabrics (PAFF 3.0) program. This program is designed to accelerate the commercialization
of functional fabric technologies, thereby reducing time-to-market for innovative
products.

Technical / Clinical Details

The PAFF 3.0 program offers awardees access to AFFOA's extensive expertise and
manufacturing resources. This support helps companies enhance their Technology
Readiness Level (TRL) and overcome technical and economic barriers to
commercialization. The initiatives of the four selected companies include:

The Lycra Company: A pioneer in high-performance stretch fibers, The Lycra
Company will use this program to accelerate the development and market
introduction of next-generation functional Lycra fibers, with an emphasis on
sustainability and enhanced durability.

Gentex Corporation: Known for its high-performance materials and products for
aerospace and defense, Gentex will advance the development of smart textiles
capable of functioning in extreme environments.

Ecotune: This company will accelerate the commercialization of its bio-based, plastic-
free textile coating technology. This offers an innovative solution to pressing issues
such as microplastic pollution and environmental burden reduction. Ecotune's
coatings can impart properties like water repellency and stain resistance in an eco-
friendly manner.

MacroCycle Technologies: Focused on commercializing a fiber-to-fiber recycling
platform, this technology is a crucial step towards achieving a circular economy by
efficiently recovering and repurposing used textile products. Their technology is
capable of sorting various fiber types and converting them into high-quality recycled
fibers.



While these technologies address different application areas, they collectively contribute
to innovation and improved sustainability in functional materials.

Background & Context

The functional fabrics market continues to grow across diverse sectors, including
sportswear, medical, automotive, aerospace, and defense. The increasing environmental
consciousness and demand for a transition to a circular economy make the development
of bio-based materials and recycling technologies urgent challenges for the entire
industry. AFFOA, one of the Manufacturing Innovation Institutes established by the U.S.
Department of Defense, is mandated to strengthen the competitiveness and promote
innovation within the U.S. textile industry. The PAFF program serves as a vital platform
for government, academia, and industry to collaborate and rapidly bring cutting-edge
functional fabric technologies to market.

Strategic Significance & Outlook

Through the PAFF 3.0 program, the selected companies are expected to commercialize
their technologies more rapidly. The efforts of Ecotune and MacroCycle Technologies, in
particular, will serve as important models for achieving lower environmental impact
manufacturing processes and resource circulation. These innovations will not only enable
consumers to access higher-performance and more eco-friendly textile products but also
contribute to raising sustainability standards across the entire textile industry's supply
chain. AFFOA’s support will play an indispensable role in ensuring the U.S. functional
fabric industry maintains global leadership and generates new material solutions to meet
future societal needs.

Source: https://vertexaisearch.cloud.google.com/grounding-api-
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#17 MIT-WPU Researchers Develop Solar Thermal
Battery with Paraffin Wax for Post-Sunset Hot Water
Supply

OVERVIEW

Researchers at MIT World Peace University have developed a novel solar thermal

battery capable of supplying hot water even after sunset. The system integrates

paraffin wax as a phase change material (PCM) within thermal storage capsules,

efficiently storing heat collected by solar concentrators. This breakthrough addresses
the intermittency challenge of solar energy, significantly reducing reliance on

electricity and fossil fuels for hot water provision and offering a pathway to

sustainable energy solutions.

Published June 26, 2026  pv magazine International  India



IN DEPTH

Key Findings

Researchers at MIT World Peace University have developed a groundbreaking solar
thermal battery that ensures a consistent hot water supply even after sunset. This
innovative system incorporates paraffin wax as a phase change material (PCM) within
thermal storage capsules, overcoming the intermittency inherent in solar energy and
holding significant potential to drastically reduce reliance on electricity and fossil fuels
for hot water provision.

Technical / Clinical Details

The solar thermal battery efficiently stores solar thermal energy collected by a solar
concentrator. The core of its heat storage mechanism is the paraffin wax enclosed within.
Paraffin wax functions as a phase change material (PCM) by absorbing and releasing
large amounts of heat during its phase transition (from solid to liquid) at specific
temperatures. During the day, it absorbs solar heat and liquefies, storing this energy as
latent heat. After sunset or during periods of insufficient sunlight, the wax solidifies,
releasing the stored heat to provide continuous hot water.

The research involved careful design of the thermal storage capsules and selection of the
paraffin wax. Materials and structures were optimized to enhance thermal conductivity
and minimize heat loss, allowing the system to retain thermal energy for extended
periods and utilize it efficiently when needed. Compared to conventional sensible heat
storage systems using water or rocks, PCMs offer higher energy density storage, leading
to a more compact and efficient overall system. This technology is particularly promising
for regions with underdeveloped electrical infrastructure and areas demanding
sustainable energy solutions.



Background & Context

The expansion of renewable energy, especially solar energy, is a pressing global
imperative for climate change mitigation and energy security. However, solar power
generation and thermal utilization inherently face challenges due to supply intermittency
during nighttime or adverse weather conditions. To address this 'intermittency' problem,
the development of efficient energy storage technologies is urgently needed. Thermal
energy storage, distinct from electrical energy storage (batteries), plays a crucial role in
meeting thermal demands such as hot water supply and heating. Breakthroughs from
research institutions like MIT World Peace University are vital for extending the
applicability of solar energy and enhancing the resilience of overall energy systems.

Strategic Significance & Outlook

The developed solar thermal battery has the potential to bring about significant
transformations in both domestic and industrial hot water supply systems. Future efforts
will focus on further improving efficiency, reducing costs, and validating long-term
reliability. If commercialized, this technology could contribute to improved energy
access, particularly in developing countries, and help reduce greenhouse gas emissions
by lessening reliance on fossil fuels. Furthermore, based on this technology, applications
in heating and cooling systems, as well as integration into larger district heating
networks, are envisioned, marking an important step towards realizing a sustainable
society.
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#18 TRUNNANO Establishes Battery Materials Division,
Focusing on High-Performance Layered Oxide
Cathodes for Sodium-Ion Batteries

OVERVIEW

TRUNNANO, a global leader in nanotechnology and advanced materials

development, has officially launched a new battery materials division, focusing on

high-performance layered oxide cathode materials for sodium-ion batteries. The

company has mastered technologies covering a full spectrum of crystal structures,
including O3-type, P2-type, P2/O3 biphasic, single crystal, and high-entropy systems.

This new division is poised to accelerate the market introduction of more sustainable

and cost-effective battery solutions, serving as a viable alternative to existing lithium-

ion technologies.

Published June 26, 2026  GlobeNewswire  Unknown



IN DEPTH

Key Findings

TRUNNANO, a global leader in nanotechnology and advanced materials development,
has officially launched a new battery materials division. This new division is specifically
focused on the development and commercialization of high-performance layered oxide
cathode materials for sodium-ion batteries (NIBs), expected to accelerate the market
introduction of more sustainable and cost-effective battery solutions as an alternative to
existing lithium-ion batteries.

Technical / Clinical Details

TRUNNANO's new battery materials division possesses technical expertise covering a
wide range of layered oxide crystal structures for sodium-ion battery cathodes.
Specifically, their capabilities encompass:

O3-type layered oxides: Characterized by stable structures and high cycle life,
research for their practical application is advancing.

P2-type layered oxides: Offering high discharge capacity and excellent rate
capability, suitable for fast-charging applications.

P2/O3 biphasic types: Combining the advantages of both O3 and P2 structures to
achieve even higher performance battery characteristics.

Single crystal materials: Suppressing internal particle cracking to enhance cycle life
and thermal stability.

High-entropy systems: An innovative approach that improves material stability and
performance by uniformly mixing multiple elements.

By controlling and optimizing these diverse structures, the company aims to provide
sodium-ion battery materials with superior energy density, cycle stability, safety, and cost
efficiency. Sodium-ion batteries hold significant potential for stabilizing the supply chain
and reducing battery costs, given that sodium resources are abundant and cheaper
compared to lithium.



Background & Context

The global battery market is expanding rapidly driven by the increasing demand for
electric vehicles (EVs) and stationary energy storage systems. However, concerns persist
regarding the uneven distribution and price volatility of lithium resources, as well as
ethical and environmental issues related to rare metals like cobalt. Against this backdrop,
sodium-ion batteries are garnering significant attention as a next-generation battery
technology utilizing cheaper and more abundant resources than lithium. TRUNNANO’s
establishment of a new division responds to this market shift and marks a critical step in
accelerating the commercialization of sodium-ion batteries. In China, in particular, the
R&D and industrialization of sodium-ion batteries are being actively promoted as a
national strategy, positioning TRUNNANO's moves to enhance international
competitiveness.

Strategic Significance & Outlook

TRUNNANO’s battery materials division aims to become a leading supplier in the
sodium-ion battery market through its high-performance layered oxide cathode
materials. Initially, the focus will be on supplying materials for EV batteries and large-
scale energy storage systems, with future plans to expand into broader application areas
such as portable electronic devices. This initiative is expected to contribute to the
diversification of battery technologies and improved sustainability, playing a crucial role
in supporting the global energy transition. The company's technology development and
market entry dynamics could significantly influence battery industry trends in the coming
years.

Source: https://vertexaisearch.cloud.google.com/grounding-api-
redirect/AUZIYQFkE_Xan2HzUXWNsoBJBq8EfpjAMjVnHoRQL-

IXO5SUPI0jXOu4idTM2rveuDCdGuhrV50jZ9ffDTWz4VPjTw1o_JR55GWEhcJWn-
Rf5Voni72FPKcQx_mBtv2qyJzSRhHdA01d62P_28Tu9V1U54qQI3okPAsUCZ88RWvejnPRcFrYEO9_FWUb9diyhfslEv

Collected: June 26, 2026 | Automated Research System (Gemini API)

https://vertexaisearch.cloud.google.com/grounding-api-redirect/AUZIYQFkE_Xan2HzUXWNsoBJBq8EfpjAMjVnHoRQL-IXO5SUPI0jXOu4idTM2rveuDCdGuhrV50jZ9ffDTWz4VPjTw1o_JR55GWEhcJWn-Rf5Voni72FPKcQx_mBtv2qyJzSRhHdA01d62P_28Tu9V1U54qQI3okPAsUCZ88RWvejnPRcFrYEO9_FWUb9diyhfslEveMXzdlgiqKIxa6_4fqlDKXb2n2NYVehFHl0l8sd7SGWThIe3KwWbUyHP0dP4ihEjb1_ZesJLnzmV0nZElp6tT4eZ5zRL4TFKjFBzg==
https://vertexaisearch.cloud.google.com/grounding-api-redirect/AUZIYQFkE_Xan2HzUXWNsoBJBq8EfpjAMjVnHoRQL-IXO5SUPI0jXOu4idTM2rveuDCdGuhrV50jZ9ffDTWz4VPjTw1o_JR55GWEhcJWn-Rf5Voni72FPKcQx_mBtv2qyJzSRhHdA01d62P_28Tu9V1U54qQI3okPAsUCZ88RWvejnPRcFrYEO9_FWUb9diyhfslEveMXzdlgiqKIxa6_4fqlDKXb2n2NYVehFHl0l8sd7SGWThIe3KwWbUyHP0dP4ihEjb1_ZesJLnzmV0nZElp6tT4eZ5zRL4TFKjFBzg==
https://vertexaisearch.cloud.google.com/grounding-api-redirect/AUZIYQFkE_Xan2HzUXWNsoBJBq8EfpjAMjVnHoRQL-IXO5SUPI0jXOu4idTM2rveuDCdGuhrV50jZ9ffDTWz4VPjTw1o_JR55GWEhcJWn-Rf5Voni72FPKcQx_mBtv2qyJzSRhHdA01d62P_28Tu9V1U54qQI3okPAsUCZ88RWvejnPRcFrYEO9_FWUb9diyhfslEveMXzdlgiqKIxa6_4fqlDKXb2n2NYVehFHl0l8sd7SGWThIe3KwWbUyHP0dP4ihEjb1_ZesJLnzmV0nZElp6tT4eZ5zRL4TFKjFBzg==
https://vertexaisearch.cloud.google.com/grounding-api-redirect/AUZIYQFkE_Xan2HzUXWNsoBJBq8EfpjAMjVnHoRQL-IXO5SUPI0jXOu4idTM2rveuDCdGuhrV50jZ9ffDTWz4VPjTw1o_JR55GWEhcJWn-Rf5Voni72FPKcQx_mBtv2qyJzSRhHdA01d62P_28Tu9V1U54qQI3okPAsUCZ88RWvejnPRcFrYEO9_FWUb9diyhfslEveMXzdlgiqKIxa6_4fqlDKXb2n2NYVehFHl0l8sd7SGWThIe3KwWbUyHP0dP4ihEjb1_ZesJLnzmV0nZElp6tT4eZ5zRL4TFKjFBzg==


#19 SUSTAINET Webinar Highlights New
Thermoelectric Applications, Focuses on Flexible,
Large-Scale Module Manufacturing

OVERVIEW

A SUSTAINET webinar brought together experts to discuss emerging applications of

thermoelectrics in industry, with a focus on thermoelectric generators (TEG) and

flexible thermoelectric modules. A key highlight was the potential to overcome the

limitations of traditional ceramics and enable continuous manufacturing of large-
sized thermoelectric modules. This advancement promises to revolutionize waste heat

recovery and energy harvesting, driving significant improvements in energy efficiency

and sustainability across various industrial sectors.

Published June 19, 2026  YouTube (SUSTAINET)  Unknown



IN DEPTH

Key Findings

A recent SUSTAINET webinar explored new applications for thermoelectrics in industrial
settings, emphasizing the technical feasibility of continuously manufacturing flexible and
large-scale thermoelectric modules. This development breaks through the limitations of
traditional ceramics-based thermoelectric materials, marking a critical step towards
dramatically improving energy efficiency through waste heat recovery.

Technical / Clinical Details

During the webinar, experts elucidated topics ranging from the fundamentals of
thermoelectric generators (TEGs) to their latest applications. TEGs are solid-state devices
that directly convert temperature differences into electricity, offering advantages such as
fewer moving parts, maintenance-free operation, and a long lifespan compared to
conventional power generation methods. A key focus of discussion was the development
of new, high-performance thermoelectric materials to replace scarce and expensive
options like bismuth telluride (Bi2Te3) and lead telluride (PbTe). Nanostructured
materials, such as carbon nanotubes and silicon nanotubes, are particularly promising as
they can reduce thermal conductivity while maintaining high electrical conductivity,
thereby improving the thermoelectric figure of merit (ZT value).

Unlike conventional thermoelectric modules often fabricated on ceramic substrates,
flexible thermoelectric modules can be produced using printing techniques on polymer
substrates, making them adaptable to curved or irregular surfaces. This enables energy
harvesting from diverse waste heat sources previously difficult to exploit, such as
automotive exhaust pipes, industrial equipment surfaces, and wearable devices.
Furthermore, advances in continuous manufacturing techniques suggest the possibility
of efficiently and cost-effectively producing large thermoelectric modules, representing a
significant stride towards the commercial widespread adoption of thermoelectric
conversion technology.



Background & Context

Amidst increasing global energy demand and the imperative to address climate change,
waste heat recovery is gaining traction as a crucial method for utilizing untapped energy.
Industrial activities and the transport sector generate vast amounts of waste heat;
converting this into electricity could lead to substantial energy savings and CO2 emission
reductions. Thermoelectric conversion technology is anticipated to fill the 'last mile' in
waste heat recovery, with potential deployments in smart factories, IoT devices, and for
improving automotive fuel efficiency. This webinar served as a platform to reaffirm the
technology's potential and share concrete challenges and solutions for its practical
implementation.

Strategic Significance & Outlook

The evolution of flexible thermoelectric modules and continuous manufacturing
technologies is poised to significantly bolster the expansion of the thermoelectric
market. This could allow thermoelectric power generation, traditionally confined to niche
applications, to penetrate broader industrial sectors and consumer products. Moving
forward, key factors will include further reductions in material costs, improvements in
conversion efficiency, and standardization of manufacturing processes. Accelerated R&D
through industry-academia collaboration and government policy support are expected
to create a future where thermoelectric conversion technology plays a central role in
sustainable energy solutions.

Source: https://www.youtube.com/watch?v=oBaeGIu7ZXw
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#20 POSTECH Breaks Waste Heat Conversion Efficiency
Barrier with Hollow Silicon Nanotubes, Aiding Data
Center Thermal Management

OVERVIEW

Researchers at Pohang University of Science & Technology (POSTECH) have identified

a new mechanism to overcome the efficiency limits of thermoelectric devices by

converting waste heat into electricity using hollow silicon nanotube structures. This

breakthrough, achievable with existing semiconductor manufacturing processes and
without reliance on rare metals, promises significant improvements in energy

efficiency. The technology holds particular importance for addressing the global

challenge of thermal management in data centers, which is intensifying with the rapid

advancement of AI.

Published June 21, 2026  Pohang University of Science & Technology (POSTECH)  South Korea



IN DEPTH

Key Findings

A research team at Pohang University of Science & Technology (POSTECH) has identified
a novel mechanism to overcome the efficiency limits of thermoelectric devices that
convert waste heat into electricity, utilizing hollow silicon nanotube structures. This
groundbreaking discovery is achievable through existing semiconductor manufacturing
processes without relying on rare metals, holding significant potential for addressing
thermal management challenges in data centers.

Technical / Clinical Details

The research team adopted a design principle that significantly reduces thermal
conductivity while maintaining electrical conductivity by structuring silicon nanotubes as
hollow. Thermoelectric conversion efficiency is maximized in materials with low thermal
conductivity and high electrical conductivity (improving the thermoelectric figure of
merit, ZT value). Silicon is generally known for its high thermal conductivity, but
nanostructuring can promote phonon scattering (quanta that transmit heat) to suppress
heat conduction. The hollow structure further amplifies this effect while providing a new
pathway to optimize electron transport by increasing surface area.

Specifically, the study revealed that the internal space and narrow wall structure of
hollow silicon nanotubes shorten the mean free path of phonons, efficiently blocking
heat transport. Simultaneously, proper surface treatment of the nanotubes ensures an
efficient path for electrons to move, maintaining high electrical conductivity. This
successfully achieved high ZT values that were difficult to attain with conventional bulk
materials or other nanostructured materials. Given its high compatibility with existing
semiconductor manufacturing technologies (e.g., CMOS processes), this technology is
expected to enable large-scale and low-cost production, lowering the barriers to
practical application.



Background & Context

With the rapid advancement of AI technology, the power consumption and heat
generation of data centers are increasing explosively, making thermal management a
pressing global challenge. The energy cost for cooling systems accounts for a significant
portion of data center operating expenses, and heat generation increases the risk of
server performance degradation and failure. Thermoelectric technology, which effectively
converts waste heat into electricity, is one promising solution to this problem, but its
practical application has been limited by conversion efficiency and material costs.
POSTECH's research provides a high-efficiency, cost-effective thermoelectric conversion
technology, contributing to improved energy efficiency in data centers and the creation
of a sustainable information society.

Strategic Significance & Outlook

POSTECH's research findings open new directions in the design and manufacturing of
thermoelectric devices. Moving forward, the development of prototype devices based on
this hollow silicon nanotube technology and the evaluation of their long-term stability
and durability will be pursued. If commercialized, applications are expected across a wide
range of fields, including waste heat recovery from automobiles, industrial waste heat
utilization, and even self-powered systems for wearable devices and IoT sensors, beyond
data centers. This technology, achieving high-performance thermoelectric conversion
with sustainable materials independent of rare metals, holds significant potential to
impact energy and environmental issues.

Source: https://www.eurekalert.org/news-releases/1132910
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#21 NVIDIA Unveils AI-Driven Materials Discovery
Software "ALCHEMI," Enabling Millions of Molecular
and Material Simulations

OVERVIEW

NVIDIA announced its new AI software, "NVIDIA ALCHEMI," at the ISC conference in

Hamburg, designed to accelerate chemical and materials discovery. This software

comprises domain-specific microservices and toolkits for applications such as battery

materials, catalysts, and OLED displays, enabling researchers to simulate millions of
molecules and materials simultaneously. This advancement is expected to

dramatically accelerate the pace of scientific discovery and significantly reduce the

time and cost associated with developing new materials.

Published June 22, 2026  NVIDIA Newsroom  USA



IN DEPTH

Key Findings

NVIDIA unveiled 'NVIDIA ALCHEMI,' a new AI software platform at the ISC conference in
Hamburg, Germany, designed to dramatically accelerate chemical and materials
discovery processes. This platform empowers researchers to simulate millions of
molecules and materials concurrently, speeding up scientific discoveries in fields like
battery materials, catalysts, and OLED displays to an unprecedented degree.

Technical / Clinical Details

NVIDIA ALCHEMI is a collection of domain-specific microservices and toolkits tailored for
chemistry and materials science. This software fully leverages the parallel processing
capabilities of GPUs to accelerate complex molecular dynamics simulations, quantum
chemistry calculations, and material property predictions. Simulations that traditionally
required weeks to months using conventional computational methods can now be
completed within hours to days with ALCHEMI.

Specifically, ALCHEMI integrates functionalities such as:

Accelerated Molecular Dynamics Simulations: Predicting atomic behavior in large
molecular systems with high speed and precision.

Integration of Machine Learning Models: Learning from existing experimental data
and simulation results to predict properties of new materials.

Virtual Screening Capabilities: Efficiently sifting through millions of candidate
materials to identify those with potential for specific functions.

Optimization Algorithms: Automatically adjusting material composition and
structure to maximize target performance.

These features enable researchers to explore far more material candidates virtually and
narrow down promising ones before conducting physical experiments. This creates the
potential to significantly reduce both development cost and time, leading to faster
innovation.



Background & Context

The discovery and development of new materials are essential for progress in key
industries such as energy, environment, healthcare, and electronics. However, this
process is typically time-consuming and costly. Particularly, the urgent need to address
climate change and achieve a sustainable society demands the development of more
efficient battery materials and environmental catalysts. As a leader in AI and high-
performance computing, NVIDIA aims to remove 'bottlenecks' in scientific discovery, and
ALCHEMI is central to this strategy. AI-driven simulations provide powerful tools for
materials scientists to understand and design more complex systems, fundamentally
changing traditional paradigms.

Strategic Significance & Outlook

The introduction of NVIDIA ALCHEMI is poised to revolutionize materials science
research and shorten new product development cycles. This platform will enable
breakthroughs across various industrial sectors, including extended battery life,
improved catalyst efficiency, and enhanced OLED display performance. By making this
software widely available to research institutions and industries, NVIDIA aims to elevate
the innovation capabilities of the global scientific community. In the future, ALCHEMI is
expected to become a foundational technology that accelerates new discoveries and
contributes to a sustainable and prosperous society.

Source: https://blogs.nvidia.com/blog/ai-for-science-software-cuda/
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#22 PetVivo Holdings Acquires PiezoBioMembrane to
Bolster Functional Biomaterials Platform

OVERVIEW

PetVivo Holdings, Inc. has announced a merger agreement to acquire

PiezoBioMembrane, Inc. (PBM), a developer of advanced functional biomaterials and

piezoelectric technologies. This strategic acquisition grants PetVivo access and control

over PBM's proprietary technology platform, including its know-how, intellectual

property rights, patents, biomaterials, formulations, and regulatory assets. The move

is aimed at significantly expanding PetVivo's development opportunities in functional

biomaterials, medical devices, and other therapeutic applications, reinforcing its

leadership in the biomaterials market.

Published June 24, 2026  GlobeNewswire  USA



IN DEPTH

Key Findings

PetVivo Holdings, Inc. has announced a merger agreement to acquire
PiezoBioMembrane, Inc. (PBM), a developer specializing in advanced functional
biomaterials and piezoelectric technologies. This acquisition is poised to significantly
strengthen PetVivo's biomaterials platform and solidify its position in the functional
biomaterials and medical device markets.

Technical / Clinical Details

PiezoBioMembrane's (PBM) technology platform encompasses proprietary know-how,
intellectual property rights, patents, biomaterials, formulations, and regulatory assets.
PBM specializes in the development of biomembranes exhibiting piezoelectric
properties. Piezoelectric materials can convert mechanical stress (pressure or
deformation) into electrical signals, and vice versa. When utilized in biological contexts,
these properties hold promise for various medical applications, including accelerating
tissue regeneration, enhancing drug delivery, and functioning as advanced sensors.

PetVivo plans to integrate PBM's technology into its existing product lineup, particularly
for its registered trademark Spryng™ and other joint disease treatments. By combining
with PBM’s advanced functional biomaterials, the efficacy and therapeutic scope of
Spryng™ could potentially be expanded. For example, introducing piezoelectric
biomaterials into joints might generate micro-electrical signals from subtle movements,
which could locally stimulate cell activation or regeneration. This represents a
breakthrough that could enable active therapeutic intervention beyond mere physical
support. Through this integration, PetVivo aims to expand its reach into human medical
devices and therapies in the future, in addition to its veterinary focus.



Background & Context

The biomaterials market continues to grow rapidly, driven by advancements in medical
technology and the progression of aging societies. Demand for higher-performance and
more biocompatible materials is particularly increasing in areas such as tissue
regeneration, drug delivery, and diagnostics. Unlike conventional passive materials,
piezoelectric biomaterials hold the potential to respond to subtle physical stimuli within
the body or actively interact with biological functions, making them critical for the
development of next-generation medical devices and therapies. This acquisition
represents a strategic step for PetVivo to enhance its competitiveness in this innovative
field and address a broader range of medical needs.

Strategic Significance & Outlook

With the acquisition of PBM, PetVivo Holdings will significantly expand its opportunities
for developing new products utilizing functional biomaterials and piezoelectric
technologies. Initially, the focus will be on improving the performance of treatments for
animal joint diseases, with a subsequent aim to provide solutions for more complex
medical challenges. This integrated platform will enable accelerated R&D, acquisition of
new patents, and ultimately, quicker market entry for products. In the long term, this
acquisition is expected to propel PetVivo into a leading company that contributes to
improving the quality of life for both animals and humans through innovative functional
biomaterials and piezoelectric technologies.

Source: https://vertexaisearch.cloud.google.com/grounding-api-
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#23 SandboxAQ Secures $500 Million CHIPS Award
from U.S. Commerce to Accelerate PFAS-Free
Semiconductor and New Battery Material Discovery
with AI

OVERVIEW

SandboxAQ has secured a $500 million grant agreement from the U.S. Department of

Commerce's CHIPS R&D Office. This significant funding is designated to accelerate

the development and deployment of an AI-driven materials discovery platform,

addressing critical material bottlenecks and supply chain risks for essential

components like PFAS-free process chemicals, catalysts, rare-earth-free magnets, and

novel battery chemistries crucial for semiconductor manufacturing. Leveraging

physics-based AI, SandboxAQ aims to virtually screen millions of candidate materials,

translating robust findings into domestic manufacturing and commercialization.

Published June 23, 2026  SandboxAQ Press Room  USA



IN DEPTH

Key Findings

SandboxAQ has secured a substantial $500 million grant agreement from the U.S.
Department of Commerce's CHIPS R&D Office. This funding is specifically allocated to
accelerate the development and deployment of an AI-driven materials discovery
platform, targeting critical material bottlenecks and supply chain risks for essential
components such as PFAS-free process chemicals, catalysts, rare-earth-free magnets, and
novel battery chemistries vital for semiconductor manufacturing. This represents a crucial
step towards bolstering the independence and competitiveness of the U.S.
semiconductor industry.

Technical / Clinical Details

SandboxAQ leverages its proprietary platform, built upon quantum physics-inspired AI
technology, to address challenges in materials science. This platform combines physics-
based AI with high-performance computing to rapidly screen millions of candidate
materials in a virtual environment, predicting their properties. Compared to traditional
experimental approaches, this dramatically reduces the time and cost associated with
material development, thereby accelerating the innovation cycle.

Specific goals include:

PFAS-Free Process Chemicals: PFAS (per- and polyfluoroalkyl substances), widely
used in semiconductor manufacturing, are facing increased regulations due to
environmental and health concerns. SandboxAQ aims for rapid discovery of safe and
high-performing alternatives.

Catalysts: Accelerating the development of new catalysts that enhance
manufacturing process efficiency and enable more environmentally friendly chemical
reactions.

Rare-Earth-Free Magnets: Exploring high-performance magnetic materials that do
not rely on specific rare-earth elements, which pose supply risks.

New Battery Chemistries: Discovering novel electrolytes and electrode materials to
improve the energy density, safety, and cycle life of next-generation batteries.



These materials will be designed and optimized through AI-driven simulations and
subsequently commercialized via domestic manufacturing partnerships. This approach
aims to establish technological leadership for the U.S. in both materials science and
manufacturing.

Background & Context

The U.S. CHIPS and Science Act aims to strengthen the domestic semiconductor industry
and enhance supply chain resilience. The supply of specialized materials crucial for
semiconductor manufacturing processes, in particular, has been identified as vulnerable
due to geopolitical risks and evolving environmental regulations. The reduction of
'forever chemicals' like PFAS is also an urgent environmental imperative. The $500 million
grant secured by SandboxAQ is a critical investment to powerfully drive the domestic
development and production of these strategic materials, ensuring U.S. economic
security and technological leadership. AI-driven materials discovery is positioned as one
of the most promising approaches to resolve these challenges.

Strategic Significance & Outlook

This $500 million grant will enable SandboxAQ to significantly scale up its AI-driven
materials discovery platform. Over the next few years, the company plans to virtually
screen millions of material candidates, identify promising new materials, and transition
them to commercial production through domestic partnerships. The outcomes are
expected to have ripple effects across a wide range of sectors beyond semiconductors,
including clean energy, defense, and transportation. The realization of PFAS-free
technologies and rare-earth-free magnets will have a major impact on both
environmental protection and resource security, accelerating technological innovation
towards a sustainable future. SandboxAQ's efforts are poised to usher in a new era of
materials innovation in the United States.

Source: https://www.sandboxaq.com/press/sandboxaq-us-department-of-commerce-500-million-chips-
award
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#24 Air Energy and Illinois Institute of Technology
Partner to Develop 1,000 Wh/kg Solid-State Lithium-
Air Battery, Targeting Large Electric Aircraft

OVERVIEW

U.S. startup Air Energy has secured funding to scale up battery chemistry capable of

boosting drone performance by 3-4 times and enabling larger electric regional

aircraft. Partnering with the Illinois Institute of Technology under a U.S. Department of

Energy research project, the company is developing a solid-state lithium-air battery. A
1 kWh prototype battery module aims for an energy density of 1,000 Wh/kg, which is

3-4 times that of conventional lithium-ion batteries, promising a transformative

impact on aviation electrification.

Published June 22, 2026  Aviation Week Network  USA



IN DEPTH

Key Findings

U.S. startup Air Energy has secured funding to initiate the scale-up of a revolutionary
solid-state lithium-air battery chemistry, promising to enhance drone performance by 3-
4 times and enable larger electric regional aircraft. In partnership with the Illinois
Institute of Technology and under a U.S. Department of Energy research project, the
company is developing a 1 kWh prototype battery module targeting an energy density
of 1,000 Wh/kg—a remarkable 3-4 times that of conventional lithium-ion batteries.

Technical / Clinical Details

Lithium-air batteries are garnering significant attention as a next-generation battery
technology with theoretical energy densities far surpassing those of lithium-ion batteries.
Air Energy's solid-state lithium-air battery aims for substantial improvements in both
safety and energy density by replacing liquid electrolytes with solid ones. The target
energy density of 1,000 Wh/kg is an order of magnitude higher than the approximately
250-300 Wh/kg of current lithium-ion batteries, potentially resolving fundamental
constraints on the range and payload of electric aircraft.

The core of this technology lies in utilizing oxygen from the air as the cathode reactant.
This significantly reduces the weight and volume of the cathode material, thereby
boosting the overall energy density of the battery. However, lithium-air batteries face
technical challenges, including cycle life, rate capability, and inhibition of reactions by
moisture and CO2 from the air. Air Energy, through its collaboration with the Illinois
Institute of Technology, is focusing on new solid electrolyte and cathode designs to
overcome these hurdles. Key aspects include establishing a stable solid electrolyte
interface, achieving highly efficient oxygen reduction reactions, and developing robust
battery cell structures.



Background & Context

Electrification in the aviation industry is a pressing issue for emissions reduction and
operating cost efficiency, but battery energy density has been the primary impediment.
While current lithium-ion batteries are viable for small, short-range electric aircraft and
drones, their application to larger regional aircraft or long-haul flights remains
challenging. Consequently, the aviation industry is actively seeking 'game-changer' next-
generation battery technologies. The support from the U.S. Department of Energy
addresses this national strategic need, and Air Energy's endeavor will play a crucial role
in securing U.S. leadership in aviation electrification technology.

Strategic Significance & Outlook

If Air Energy achieves its target of 1,000 Wh/kg for solid-state lithium-air batteries, the
electrification of the aviation industry could accelerate dramatically. In the short term,
this would enable longer flight durations for high-performance drones and the practical
use of larger cargo drones. In the long term, it could pave the way for electric regional
aircraft carrying passengers, fundamentally altering air travel. Furthermore, this battery
technology is expected to have a significant impact on other sectors, including the
automotive industry and power storage systems. Despite the challenges, the success of
this research project could profoundly reshape the future of energy and transportation.

Source: https://vertexaisearch.cloud.google.com/grounding-api-
redirect/AUZIYQGplUaxCe6nQwGZGgaZ154E9CGR18FAjigGHt1Inf9gmWouxia6TH7YZ5nhKztPkQuVlJRCu6ccC79

yjZPJOtdE8klLerkGq1b26OcWlYZwBm9JJNQxxuujfbmDlksMgv8ABLs0lkM6-
aHIqsBGYod1dr9aONYNCIYxXrCfV92ejH

Collected: June 26, 2026 | Automated Research System (Gemini API)

https://vertexaisearch.cloud.google.com/grounding-api-redirect/AUZIYQGplUaxCe6nQwGZGgaZ154E9CGR18FAjigGHt1Inf9gmWouxia6TH7YZ5nhKztPkQuVlJRCu6ccC792RjhcNaugk6aX2f1kxzWoIgYpGFLhVucaz4qMNFPl4wFc6juIzd9INfxpSkdG-yjZPJOtdE8klLerkGq1b26OcWlYZwBm9JJNQxxuujfbmDlksMgv8ABLs0lkM6-aHIqsBGYod1dr9aONYNCIYxXrCfV92ejH
https://vertexaisearch.cloud.google.com/grounding-api-redirect/AUZIYQGplUaxCe6nQwGZGgaZ154E9CGR18FAjigGHt1Inf9gmWouxia6TH7YZ5nhKztPkQuVlJRCu6ccC792RjhcNaugk6aX2f1kxzWoIgYpGFLhVucaz4qMNFPl4wFc6juIzd9INfxpSkdG-yjZPJOtdE8klLerkGq1b26OcWlYZwBm9JJNQxxuujfbmDlksMgv8ABLs0lkM6-aHIqsBGYod1dr9aONYNCIYxXrCfV92ejH
https://vertexaisearch.cloud.google.com/grounding-api-redirect/AUZIYQGplUaxCe6nQwGZGgaZ154E9CGR18FAjigGHt1Inf9gmWouxia6TH7YZ5nhKztPkQuVlJRCu6ccC792RjhcNaugk6aX2f1kxzWoIgYpGFLhVucaz4qMNFPl4wFc6juIzd9INfxpSkdG-yjZPJOtdE8klLerkGq1b26OcWlYZwBm9JJNQxxuujfbmDlksMgv8ABLs0lkM6-aHIqsBGYod1dr9aONYNCIYxXrCfV92ejH
https://vertexaisearch.cloud.google.com/grounding-api-redirect/AUZIYQGplUaxCe6nQwGZGgaZ154E9CGR18FAjigGHt1Inf9gmWouxia6TH7YZ5nhKztPkQuVlJRCu6ccC792RjhcNaugk6aX2f1kxzWoIgYpGFLhVucaz4qMNFPl4wFc6juIzd9INfxpSkdG-yjZPJOtdE8klLerkGq1b26OcWlYZwBm9JJNQxxuujfbmDlksMgv8ABLs0lkM6-aHIqsBGYod1dr9aONYNCIYxXrCfV92ejH


#25 Jilin Chemical Fiber Unveils World's Strongest
T1200 Carbon Fiber at China CISCE, Sinochem Presents
Humanoid Robot Materials

OVERVIEW

At the Advanced Manufacturing Chain Section of the China International Supply

Chain Expo (CISCE), Jilin Chemical Fiber showcased its T1200-grade ultra-high-

strength carbon fiber, touted as the world's strongest, highlighting China's material

science breakthrough. Concurrently, Sinochem unveiled an integrated materials
portfolio for humanoid robots, including biomimetic flexible skin and tendon cables

for robotic hands. These exhibits underscore China's accelerating innovation in

advanced materials for the low-altitude economy, aviation value chain, and next-

generation robotics.

Published June 26, 2026  PR Newswire  China



IN DEPTH

Key Findings

At the Advanced Manufacturing Chain Section of the China International Supply Chain
Expo (CISCE), Jilin Chemical Fiber demonstrated a groundbreaking achievement in
material science by showcasing its T1200-grade ultra-high-strength carbon fiber,
recognized as the world's strongest. Concurrently, Sinochem (Sinochem Group)
introduced an innovative integrated materials portfolio for humanoid robots, featuring
biomimetic flexible skin and tendon cables for robotic hands. These advancements
distinctly highlight China's accelerating innovation in new materials for the low-altitude
economy, aviation value chain, and next-generation robotics sectors.

Technical / Clinical Details

Jilin Chemical Fiber's T1200-Grade Ultra-High-Strength Carbon Fiber: The T1200-
grade carbon fiber stands at the pinnacle of global standards for tensile strength and
modulus. It is expected to find applications in sectors demanding extremely high
strength and lightweight properties, such as aerospace, defense, high-speed rail, and
wind turbine blades. This carbon fiber specifically enables significant weight reduction
and performance enhancement in aircraft structural components and spacecraft parts,
contributing to improved fuel efficiency and increased payload capacity. Jilin Chemical
Fiber's technology symbolizes China's growing international competitiveness in
composite materials.

Sinochem's Integrated Materials Portfolio for Humanoid Robots: The materials
unveiled by Sinochem aim to enhance the performance and human interaction
capabilities of next-generation humanoid robots. Key components include:

Biomimetic Flexible Skin: This allows robots to safely interact with their environment
and humans, providing haptic feedback for more natural and secure operations. This
skin may integrate sensors capable of detecting pressure, temperature, and texture,
possessing high elasticity and durability.

Tendon Cables for Robotic Hands: Mimicking human tendons, these lightweight yet
high-strength and flexible cables enhance the delicate movements and grasping force
of robotic hands, enabling robots to perform more complex tasks and precise
operations.



These materials hold the potential to dramatically improve robot kinematic performance,
durability, safety, and human-robot collaboration.

Background & Context

Through national strategies like 'Made in China 2025,' China has prioritized advanced
manufacturing and new material development. The country aims for self-sufficiency and
technological superiority in strategic industries such as aerospace, robotics, and new
energy. The exhibits at CISCE demonstrate concrete achievements towards these goals.
Carbon fiber, often dubbed the 'rice of industry' due to its lightweight and high strength,
is recognized for its strategic value in both national security and economic development.
The development of materials for humanoid robots is positioned as a crucial technology
for addressing labor shortages in aging societies and building smarter social
infrastructure.

Strategic Significance & Outlook

Jilin Chemical Fiber's T1200-grade carbon fiber is expected to accelerate
commercialization through deeper collaboration with domestic and international
aerospace manufacturers and high-performance industrial equipment makers. This will
further enhance China's presence in the global composite materials market. Meanwhile,
Sinochem's materials portfolio for humanoid robots will form the foundation for
innovative products in the rapidly evolving robotics market, particularly in service robots
and industrial humanoid sectors. These new materials are anticipated to upgrade China's
industrial structure and serve as key drivers for China to establish leadership in
international technological competition. Even in emerging industrial fields like the low-
altitude economy, these advanced materials will play a vital role.

Source: https://www.prnewswire.com/in/news-releases/advanced-manufacturing-chain-section-at-cisce-
highlights-low-altitude-economy-aviation-value-chain-and-new-materials-innovations-302811398.html
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#26 Shape Memory Alloys Evolve into Foundational
Technology for Next-Gen Aerospace and Biomedical
Engineering

OVERVIEW

Shape Memory Alloys (SMAs) are transforming aerospace and biomedical

engineering through their adaptive, lightweight, and intelligent material properties.

As of 2026, SMAs are crucial for structural flexibility, vibration control, and lightweight

actuation in aerospace, and for precision, biocompatibility, and minimally invasive
functions in biomedicine. Ongoing research is transitioning SMAs from experimental

materials to foundational technologies for next-generation engineering solutions,

promising broad industrial applications.

Published June 24, 2026  IJOER Engineering Journal Blog  Unknown



IN DEPTH

Key Findings

Shape Memory Alloys (SMAs) are rapidly evolving as foundational technologies for next-
generation engineering solutions in both aerospace and biomedical engineering, driven
by their unique adaptive capabilities, lightweight properties, and intelligent material
characteristics. As of 2026, SMAs are playing a pivotal role in enabling innovative
functionalities previously unattainable with conventional materials in these critical
sectors.

Technical / Clinical Details

Shape Memory Alloys possess unique properties, notably the shape memory effect,
where they return to a pre-set shape upon heating or cooling, and superelasticity, where
they recover their original shape after significant deformation. These properties are
predominantly exhibited by alloys such as nickel-titanium (NiTi, commonly known as
Nitinol). Currently, SMAs are utilized in specific applications as follows:

Aerospace Sector:

Structural Flexibility: Applied in morphing wings and adaptive structures to
optimize wing shapes according to flight conditions, contributing to reduced drag
and improved fuel efficiency.

Vibration Control: Absorbing and damping unwanted vibrations in aircraft
structures, thereby extending fatigue life and enhancing passenger comfort.

Lightweight Actuation: Serving as lightweight, high-output actuators for
deploying landing gear and controlling flight surfaces, replacing traditional
hydraulic or electric motors and reducing system complexity.

Biomedical Sector:

Precision and Biocompatibility: Widely used in medical devices that activate with
body temperature, such as self-expanding stents, intravascular catheters,
orthodontic wires, and bone fixation plates. Nitinol, in particular, boasts excellent
biocompatibility, minimizing the risk of rejection within the body.



Minimally Invasive Functionality: Enabling less invasive surgical procedures by
allowing devices to be inserted through small incisions and then recover their
original shape at body temperature, thereby accelerating patient recovery.

These applications demonstrate how SMAs are unlocking new possibilities in material
design and revolutionizing their respective fields. Ongoing research aims for further
improvements in fatigue resistance, response speed, and temperature control range.

Background & Context

In the aerospace industry, fuel efficiency, safety, and durability are constant paramount
concerns. SMAs are considered ideal materials for addressing these challenges by
providing high functionality alongside lightweight properties. Concurrently, the
biomedical sector faces growing demand for minimally invasive treatments and the
development of more patient-friendly medical devices. SMAs offer powerful solutions to
these needs, thanks to their biocompatibility and ability to react to subtle environmental
changes within the body, such as temperature. The evolution of SMAs in both sectors
represents not just material advancement but a potential fundamental transformation of
design philosophies and therapeutic paradigms within these industries.

Strategic Significance & Outlook

Research and development in shape memory alloys are expected to accelerate, leading
to the creation of higher-performance and more diverse alloy compositions. Future
advancements are anticipated in expanding temperature response ranges, improving
fatigue life, and developing materials with more complex shape memory functionalities.
In aerospace, applications in smart skins and self-healing structures are envisioned, while
in biomedicine, SMAs could be used in drug delivery systems and neural interfaces.
SMAs are fully transitioning from experimental materials to indispensable foundational
technologies for next-generation engineering solutions in these fields, with broader
industrial applications expected over the coming decades. Their progress will play a
crucial role in enhancing our quality of life and pushing technological boundaries.

Source: https://ijoer.com/blog/shape-memory-alloys-2026-sma-systems-in-aerospace-biomedical-
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#27 New MatH2 Consortium Launched to Address
Hydrogen Storage, Transport, and Infrastructure
Challenges Through Advanced Materials

OVERVIEW

The MatH2 consortium has been established to overcome critical material technology

barriers hindering hydrogen adoption. It aims to develop a portfolio of affordable,

reliable materials and components robust enough for hydrogen storage, transport,

and infrastructure applications. This industry-led initiative is poised to accelerate the
global transition to a hydrogen energy economy by addressing fundamental material

reliability issues.

Published Published June 25, 2026  Wärtsilä Corporation Press release  フィンランド



IN DEPTH

Background

The global push towards a decarbonized society has established hydrogen as a pivotal
energy carrier, offering broad applications in power generation, transport, and industrial
processes. Despite its promise as a clean energy source, widespread adoption is
hampered by significant technical and economic challenges, particularly concerning its
storage, transportation, and utilization. Foremost among these are material reliability and
cost, which represent substantial hurdles in developing robust hydrogen infrastructure.
Current materials often exhibit limitations in long-term durability, especially under high-
pressure hydrogen environments, underscoring the indispensable need for novel
material solutions. The formation of the MatH2 consortium directly addresses these
critical industry-wide requirements, fostering a collaborative approach to accelerate the
establishment of a global hydrogen economy.

Key Findings

The newly established MatH2 consortium aims to dismantle key material technology
barriers essential for widespread hydrogen energy adoption. This industry-led ecosystem
is dedicated to developing a novel portfolio of affordable and highly reliable materials
and components capable of robustly enduring hydrogen and other critical chemicals
integral to the hydrogen economy. This comprehensive effort directly addresses pressing
challenges across hydrogen storage, transport, and infrastructure, representing a pivotal
initiative to accelerate the global transition to hydrogen.

Bringing together diverse industry partners, research institutions, and academic bodies
with deep expertise in materials science, engineering, and hydrogen technology, MatH2's
primary technical foci include:

Development of Hydrogen Embrittlement Resistant Materials: Addressing
hydrogen's propensity to embrittle metallic materials—a major reliability concern for
storage tanks, pipelines, and valves—the consortium will research and develop new
alloys and composite materials designed to maintain superior mechanical properties
under high-pressure hydrogen environments.



Cost-Effective Manufacturing Processes: Beyond material innovation, the initiative
targets advanced manufacturing technologies for the low-cost mass production of
components utilizing these new materials. This encompasses approaches like additive
manufacturing (3D printing) and sophisticated welding techniques.

Sensing and Monitoring Technologies: To bolster the safety and operational
efficiency of hydrogen infrastructure, MatH2 plans to develop highly sensitive sensors
and integrated monitoring systems for real-time detection of material degradation or
hydrogen leaks.

Applications in Fuel Cell Systems: Research may also extend to novel electrode and
separator materials aimed at significantly enhancing the efficiency and lifespan of
hydrogen fuel cells.

These technical advancements are crucial for resolving current bottlenecks within the
hydrogen infrastructure and establishing a safer, more economically viable hydrogen
supply chain. MatH2 is strategically positioned to play a decisive role in facilitating the
global hydrogen transition by developing this critical portfolio of reliable materials. Over
its initial operational years, the consortium plans extensive testing and evaluation of
multiple prototype materials and components, with a clear trajectory towards industrial
implementation. In the long term, MatH2 is expected to contribute significantly to the
standardization of international hydrogen technologies and the strengthening of the
global supply chain, thereby fostering the full-scale expansion of the hydrogen economy.
This initiative holds profound importance for both the global community and specific
regions in addressing climate change and ensuring energy security.

Source: https://www.wartsila.com/media/news/25-06-2026-new-consortium-drives-hydrogen-adoption-

through-advanced-material-innovation-3766389
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#28 Water-Cooled Thermoelectric Device Achieves
Maximum Net Output Power at 3 m/s Coolant Flow for
Industrial Waste Heat Recovery

OVERVIEW

In a significant breakthrough for industrial waste heat recovery, a systematic analysis

of active water-cooled thermoelectric devices revealed the impact of coolant inlet

temperature and flow rate on thermal response and electrical output. The study

identified an optimal coolant flow rate of approximately 3 m/s, demonstrating that
this condition maximizes the net output power of the thermoelectric device. This

optimization provides a practical guideline for substantially improving energy

utilization efficiency and reducing environmental impact in industrial settings.

Published June 21, 2026  MDPI (Energies)  Switzerland



IN DEPTH

Key Findings

In a study focusing on active water-cooled thermoelectric devices for industrial waste
heat recovery, a systematic analysis of how coolant inlet temperature and flow rate affect
thermal response, electrical output, heat transfer behavior, and net output power
revealed a critical finding: optimizing the coolant flow rate to approximately 3 m/s
maximizes the device's net output power. This discovery provides practical guidelines for
dramatically enhancing the efficiency of waste heat recovery systems.

Technical / Clinical Details

This research specifically targets crucial parameters for maximizing the efficiency of
thermoelectric power generation in waste heat recovery. Thermoelectric devices
generate electricity directly from a temperature difference between a hot and a cold side.
In industrial waste heat recovery scenarios, the waste heat source typically forms the hot
side, while a cooling system maintains the cold side temperature. This study specifically
investigated how the inlet temperature and flow rate of the cooling water in a cold-side
water-cooling system influence the overall device performance.

Experimental and simulation results indicated that lower coolant inlet temperatures and
properly optimized flow rates lead to larger temperature differences between the hot
and cold sides, consequently increasing the electrical output of the thermoelectric
device. Notably, the study confirmed that at a coolant flow rate of approximately 3 m/s,
the balance between heat transfer and pump power consumption was optimized,
leading to the maximum net output power (gross electrical output minus the power
required to drive the pump). Beyond this optimal flow rate, pump power consumption
rapidly increases, reducing the net output power. This identification of an optimal flow
rate provides crucial insight for the design and operation of thermoelectric modules. The
thermoelectric modules used were standard commercial products based on bismuth
telluride, meaning the research findings are broadly applicable to various thermoelectric
devices.



Background & Context

Vast amounts of waste heat generated from industrial activities worldwide are currently
discharged without being utilized. Effectively recovering this energy directly contributes
to improved energy efficiency, reduced carbon dioxide emissions, and lower operational
costs for businesses. Thermoelectric power generation is considered a promising
technology for industrial waste heat recovery due to its advantages of no moving parts,
robustness, and maintenance-free operation. However, its widespread adoption has
been hampered by limited conversion efficiency and the complexity of optimal operating
conditions. This research resolves a significant hurdle for the practical implementation of
thermoelectric power generation through precise optimization of operating parameters,
thereby accelerating the transition to sustainable industrial processes.

Strategic Significance & Outlook

The insight gained from this research regarding the optimal coolant flow rate will serve
as a concrete guideline for engineers designing and operating industrial waste heat
recovery systems. Moving forward, applying these optimized conditions to pilot plants
and existing industrial facilities will enable the maximization of electricity generation
from waste heat and reduction of energy costs. Furthermore, these research findings can
be applied to optimize cooling systems for different types of thermoelectric materials
and module designs, contributing to the overall efficiency improvement of
thermoelectric power generation technology. In the long term, it is expected that
thermoelectric devices will be introduced across a broader range of industrial sectors,
establishing their position as a clean energy source in the global energy mix. This marks
a significant step towards solving global energy issues.

Source: https://www.mdpi.com/1996-1073/19/12/2933
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#29 EnergyX Advances $500 Million Battery Plant
Project Amidst Funding Challenges, Leverages
Partnership with Wildcat Discovery Technologies

OVERVIEW

EnergyX is proceeding with its $500 million battery plant project, with reports

detailing its funding landscape. The company plans to utilize new capital for

commercialization, equipment, land acquisition, and operational expenses, intending

to sustain operations through the end of 2026. While its partnership with the
reputable Wildcat Discovery Technologies enhances technical credibility, the reliance

on funding from small investors highlights potential challenges for future business

development.

Published June 23, 2026  Texarkana Today  USA



IN DEPTH

Key Findings

EnergyX is moving forward with its plan to construct a $500 million battery plant in
Texas, with media reports highlighting the company's funding situation. EnergyX intends
to use new capital for commercialization, equipment, land acquisition, and operational
expenses, aiming to sustain its operations through the end of 2026. This initiative aligns
with the U.S. government's efforts to foster battery technology innovation and
strengthen domestic manufacturing capabilities.

Technical / Clinical Details

EnergyX primarily focuses on lithium extraction technologies and the development of
next-generation battery materials. The company's 'LiTAS™' technology is reported to
improve lithium recovery rates and purity while potentially reducing environmental
impact compared to conventional lithium extraction processes. The planned factory aims
to establish a vertically integrated supply chain by combining lithium production using
LiTAS™ with subsequent battery cell manufacturing, thereby reducing battery costs and
stabilizing supply.

Furthermore, EnergyX has partnered with Wildcat Discovery Technologies, a highly
regarded company in battery research. Wildcat Discovery Technologies possesses the
capability to rapidly explore and optimize new battery material compositions and
properties by integrating its proprietary high-throughput experimental platforms with
data science. This partnership is a crucial factor for EnergyX to secure a technological
advantage in developing next-generation battery materials and to achieve high-
performance, long-life batteries. Specifically, advancements in solid-state electrolytes
and high-energy-density cathode materials are expected.



Background & Context

With the global expansion of the electric vehicle (EV) market and increasing demand for
renewable energy storage systems, securing battery raw materials and strengthening
domestic manufacturing capabilities have become urgent priorities for many countries.
In the U.S. particularly, there is a strong policy push, such as the CHIPS Act, to reduce
reliance on China and establish a domestic supply chain. EnergyX's $500 million factory
project aligns with these policy objectives, expected to contribute to U.S. energy security
and industrial competitiveness. However, concurrently, market scrutiny regarding the
challenges and transparency of large-scale fundraising by early-stage technology
companies is increasing. This report illuminates the practical aspects of funding in the
commercialization process of promising clean energy technologies.

Strategic Significance & Outlook

EnergyX's $500 million battery plant project holds significant potential for strengthening
the lithium supply chain and battery manufacturing capabilities in the United States. The
partnership with Wildcat Discovery Technologies will provide strong momentum for
technological success. However, stable funding and efficient factory construction and
operation are essential for the plan's realization. Securing operating capital through the
end of 2026 supports the immediate plan, but further funding will be necessary for long-
term growth. If the factory operates as planned, it is expected to enable efficient lithium
production using LiTAS™ technology and domestic manufacturing of high-performance
next-generation batteries, significantly enhancing the competitiveness of the U.S. clean
energy industry. Future developments in funding and technological achievements will be
closely watched.

Source: https://txktoday.com/news/energyx-battery-plant-texamericas-sec-filings/
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#30 Honda and QuantumScape Partner on Solid-State
Battery Commercialization, Accelerating Next-Gen EV
Battery Development

OVERVIEW

Honda and solid-state battery developer QuantumScape (QS) have announced a new

multi-year joint development agreement aimed at commercializing solid-state

batteries for electric vehicles (EVs) and other applications. This partnership follows

Honda's thorough evaluation of QuantumScape's solid-state technology platform,
recognizing its potential to add significant value across a broad range of automotive

and other applications. This strategic collaboration is poised to accelerate the

development of next-generation battery technology and significantly reshape the

competitive landscape of the EV market.

Published June 18, 2026  Electrek  Japan



IN DEPTH

Key Findings

Honda and QuantumScape (QS), a leader in silicon-anode solid-state battery technology,
have announced a new multi-year joint development agreement targeting the
commercialization of solid-state batteries for electric vehicles (EVs) and other
applications. This partnership stems from Honda's meticulous evaluation of
QuantumScape's innovative solid-state technology platform, acknowledging its
significant potential to add value across a wide range of automotive and broader
applications. This strategic collaboration is poised to dramatically accelerate the
development of next-generation battery technology and fundamentally reshape the
competitive landscape of the EV market.

Technical / Clinical Details

QuantumScape's solid-state battery technology aims to overcome the limitations of
conventional liquid-electrolyte lithium-ion batteries, particularly regarding safety
(thermal runaway risk) and energy density. The company's technology replaces liquid
electrolytes with a solid ceramic separator and utilizes a pure lithium-metal anode, which
is purported to achieve approximately double the energy density of current lithium-ion
batteries, enabling ultra-fast charging and significantly longer cycle life.

The joint development with Honda will focus on optimizing QuantumScape's solid
electrolyte and high-energy-density anode materials to meet the stringent requirements
of automotive applications (e.g., wide temperature ranges, vibration, shock). Specifically,
this will include validation of large-capacity cell designs, packaging optimized for
automotive integration, and scaling up manufacturing processes. Honda will contribute
its expertise in vehicle design, battery management systems, and real-world driving
environment performance evaluation, playing a critical role in ensuring the commercial
viability of QuantumScape's technology.



Background & Context

The electric vehicle market is rapidly expanding due to stricter emission regulations and
growing consumer environmental awareness. However, concerns regarding range
anxiety, charging time, and battery safety remain significant challenges. Solid-state
batteries are anticipated as the ultimate solution to these challenges, with automotive
manufacturers worldwide engaged in a fierce development race. Honda has set an
ambitious goal of making all new car sales globally electric (EV or fuel cell vehicles) by
2040, and solid-state battery technology is considered indispensable for achieving this.
The partnership with QuantumScape represents a crucial strategic move for Honda to
gain a competitive edge and introduce innovative EVs to the market.

Strategic Significance & Outlook

The joint development agreement between Honda and QuantumScape is expected to be
a significant milestone toward the commercialization of solid-state batteries. Within a
few years, prototypes of solid-state batteries meeting stringent automotive requirements
are anticipated, with a clear roadmap for subsequent mass production. If this technology
succeeds, EV range will dramatically increase, charging times will shorten to rival gasoline
vehicles, and battery safety will improve. This could propel EVs into the mainstream,
accelerating the transition away from internal combustion engine vehicles. The
partnership between the two companies is poised to be a major innovation contributing
significantly to the future of mobility and the realization of a sustainable society.

Source: https://electrek.co/2026/06/18/honda-quantumscape-qs-team-up-solid-state-batteries/
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